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Executive Summary

Background

Cable barrier systems are traditionally used as median barriers, but their widespread use as
guardrail is largely unknown. Some departments of transportation (DOTs) have used high-
tension cable barrier in this application, including California Department of Transportation
(Caltrans) District 11, which has reported a successful installation on a section of Interstate 15.
These safety systems are easy to repair, can be installed in more conditions than traditional
thrie-beam barriers and are also cost-effective, oftentimes costing up to 50% less than
traditional thrie-beam barrier systems.

Caltrans is considering expanding its use of high-tension cable barrier as guardrail in some
applications. To inform its evaluation of the safety barrier in this application, the agency is
seeking information from other state transportation agencies about their use of high-tension
cable barrier as guardrail on the right shoulder of the road. Specifically, Caltrans is interested in
best practices, standards and specifications to use in updating its policies and standards for
using high-tension cable barrier as guardrail. Product and safety information from cable barrier
manufacturers and crash testing facilities is also of interest to Caltrans.

To assist Caltrans in this information-gathering effort, CTC & Associates surveyed state DOTs,
cable barrier vendors and crash testing facilities for their knowledge and experience using or
testing high-tension cable barrier as guardrail. Supplementing the survey findings is a sampling
of publicly available international and domestic resources and guidance.

Summary of Findings

This Preliminary Investigation presents information in three areas:
e Survey of state practice.

e Survey of barrier vendors.
¢ Related research and resources.

Survey of State Practice

An online survey was distributed to members of the American Association of State Highway and
Transportation Officials (AASHTO) Committee on Traffic Engineering. Fourteen state DOTs
responded to the survey. Only two agencies (lowa and Missouri DOTs) have used high-tension
cable barrier as guardrail on the right shoulder of the road. One agency (New York State DOT)
has approved the use of cable barrier in this application but has not yet installed the system.
Two agencies (Connecticut and Wisconsin DOTs) have not used the system in this application
but are considering it. Nine agencies (Arizona, Arkansas, Indiana, Michigan, Nevada, New
Mexico and Pennsylvania DOTs; Kentucky Transportation Cabinet; and Louisiana Department
of Transportation and Development) have not used high-tension cable barrier in this application
and are not considering its use.

Findings from these state transportation agencies are presented in the following topic areas:
¢ Users of high-tension cable as guardrail.

¢ Nonusers of high-tension cable as guardrail.
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Users of High-Tension Cable as Guardrail

Three agencies—Ilowa, Missouri and New York State DOTs—described their use or intended
use of high-tension cable barrier as guardrail on the right shoulder of the road. New York State
DOT allows the use of high-tension cable barrier on roadsides but has only recently approved a
version of the Brifen USA cable fence as the standard for roadside use. Because the agency
does not anticipate an installation of high-tension cable on a roadside until the end of this
construction season, the details provided in this Preliminary Investigation are estimates or
anticipated outcomes.

System Description

lowa and New York State DOTs use or have approved the use of Brifen USA cable barrier
systems for a roadside application. lowa DOT also uses cable barrier systems produced by
Gibraltar and Trinity Highway Products (the CASS cable barrier system). The Missouri DOT
respondent did not provide the name of the barrier or vendor used in the state.

The respondents from lowa and Missouri DOTs noted that the systems used were complete
systems, that is, they include tie-downs, end protection and other elements necessary for
installation. The New York State DOT respondent, however, reported that the system approved
for use in the state was not complete as the general contractor is required to supply the end
anchor blocks and install the system. None of the respondents provided information about a
project plan set that was used for a specific barrier installation. Standard plans, specifications
and other guidance are provided for selecting, installing and maintaining the high-tension cable
barrier systems used by these agencies as guardrail on the right shoulder of the road.

System Implementation and Maintenance

Implementation Considerations

Missouri DOT has used high-tension cable barrier in this application for approximately 10 years;
lowa DOT has used its system for approximately 15 years. (New York State DOT has approved
the use of cable barrier in this application and anticipates its first installation will be completed
by the end of this construction season.)

To determine if high-tension cable barrier is suitable as guardrail for a specific location, these
agencies consider allowable deflection (lowa), reduced visual impact (New York) and the
duration of the installation (lowa). In lowa, W-beam is less expensive for short-term installations
compared to the cost of anchors needed for cable. Cost is also a consideration in New York; the
respondent noted that historically, its generic cable system has been much less expensive than
traditional barriers.

Agencies consider a range of conditions to determine whether a high-tension cable barrier
system is more appropriate than the traditional Midwest Guardrail System or concrete barrier for
a specific application. Among the selection criteria considered are deflection distance (New
York), ease and cost of repair (lowa), frequency of impacts (New York), limited use (Missouri),
sight distance on shared four-lane roads (Missouri), slope steepness (New York) and snow
drifting (lowa).

Installation Specifications

Installation specifications for high-tension cable barrier systems on the right shoulder of the road
vary among agencies, which often rely on the manufacturer’'s recommendations. Table ES-1
summarizes agency specifications (when provided).
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Missouri

Table ES-1. Cable Barrier System Installation Specifications

H New York*

High-tension cable barrier

System/ . . Cable fence
Vendor Brifen USA, Gibraltar, Unknown Brifen USA
CASS

Minimum Length 60 to 100 feet (minimum

of Right Side for installations consisting | No minimum 500 feet

Barrier only of anchor sections)

Minimum Radius Manufacturerg Manufacturer§ Approx. 500 feet
recommendation recommendation

Minimum
Deflection Area

10 feet minimum
(preferred)

8 feet to 12 feet

¢ 11 feet for 16-foot
post spacing.

¢ 8 feet for 8-foot post
spacing.

Typically 10 feet:
¢ May change to 5 feet

Structure

transition and end
terminal

Post Spacin to reduce deflection. Manufacturer’s N/R
P g recommendation
e May decrease post
spacing in areas with
tight curve radius.
Required Determined by Manufacturer’s N/R
Installation Space | contractor’s operations. recommendation
Section Cross o Preferred: 6:1 e Preferred: 6:1 R
Slope e Acceptable: 4:1 e Acceptable: 4:1
. . e Preferred: 2 feet
Slope Hinge Point/ behind the post Varies by location N/R
Slope Breakpoint
e Minimum: 1 foot
Transition using an
Attaching to a approach guardrail Varies by structure No

Speed of Facility

55 mph to 70 mph

45 mph to 65 mph

Any operating speed.

N/R  No response.

* Estimates only. Installation specifications in New York have not yet been finalized.

Maintenance Practices

Two respondents noted issues with the posts used with cable barrier systems. lowa DOT uses
sockets instead of driven posts, and in winter, the posts tend to freeze in the sockets.
Maintenance crews typically must heat the posts to melt the ice before removing the posts.
Although New York State DOT does not have experience maintaining these cable barrier
systems in this application, the agency has used the Brifen USA system with posts in concrete
sockets. The agency banned the use of socketed posts after severe corrosion occurred when
briny water accumulated in the sockets.
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Another issue in lowa is ensuring cables are properly tensioned. The respondent noted that time
is limited for maintenance crews to check cable tensions.

System Assessment

Safety Implications

In lowa, a decreased risk of severe injuries has been noted with this barrier system because
cable barrier provides a “softer hit” than W-beam or concrete barriers. Also, repairs are quicker
than with W-beam barriers, which reduces maintenance crews’ exposure to traffic. In Missouri,
these systems increase safety in areas where sight distance is a challenge, but there are
concerns about vehicles traveling under the right shoulder cables due to deflections and slopes.

System Performance

lowa DOT uses crash data and cost of maintenance data to evaluate barrier system
performance. Missouri DOT also uses crash data in these evaluations, and New York State
DOT anticipates developing a “picture of safety performance” that will include information from
field crews about maintenance efforts and costs.

System Benefits

Improved safety conditions were reported by respondents that use high-tension cable barrier as
guardrail. lowa DOT finds that repairing these systems is easier, which reduces the time
maintenance crews are exposed to traffic. Missouri DOT noted improved sight distances, and
New York State DOT reported that if a high-tension cable barrier system is impacted, the cables
maintain a height that enables the system to engage an errant vehicle. Both lowa and New York
State DOTs also reported reduced repair costs.

System Challenges

lowa and Missouri DOTs also identified challenges with using high-tension cable barrier as
guardrail, including the cost of concrete anchors, adequate deflection area and installations
along slopes. The New York State DOT respondent noted that the agency anticipates similar
challenges with this application once installed.

Recommendations for Implementation

Because these agencies either have limited experience or lack direct experience with this
application, the respondents from Missouri and New York State DOTs noted that it would be
difficult to provide implementation recommendations. The respondent from lowa DOT noted that
“[als with all systems, there is a right time and right place for cable installations on the right side
of the road.” He recommended documenting these aspects of an installation for designers to
use in future installations.

Nonusers of High-Tension Cable as Guardrail

Agencies Considering High-Tension Cable Use as Guardrail

Two agencies—Connecticut and Wisconsin DOTs—currently do not use high-tension cable
barrier as guardrail on the right shoulder of the road, but both agencies are considering this
application. While Connecticut DOT does not have plans to use high-tension cable as guiderail,
the agency is not averse to using it in future interstate applications. Wisconsin DOT has
implemented a trial application of this barrier system on a local road where snow drifting is a
problem. The respondent noted three issues with installing cable barrier on the right side of the
road:
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¢ Inadequate space for the working width of cable barriers.
¢ Grading.

¢ Impacts to cable barrier terminals. (Impacts to these terminals appear to be more severe
than impacts to beam guard end terminals.)

In general, if the working width for cable barrier and the grading are adequate, the agency would
prefer to use cable barrier.

High-Tension Cable Use in Median Applications Only

Transportation agency respondents from nine states—Arizona, Arkansas, Indiana, Kentucky,
Louisiana, Michigan, Nevada, New Mexico and Pennsylvania—reported that their agencies
have never used high-tension cable barrier as guardrail on the right shoulder of the road and
are not considering using the barrier in this application.

Transportation agency respondents from Arkansas, Louisiana, Michigan, Nevada and
Pennsylvania noted that their agencies only use high-tension cable barrier systems in the
median to reduce the frequency and severity of cross-median crashes. Respondents provided a
range of reasons for limiting the use of cable barriers to this application, including cost (Nevada
and New Mexico); deflection issues (Arkansas, Louisiana, Nevada, New Mexico and
Pennsylvania); loss of tension (Michigan); and terrain (Indiana, Louisiana and Pennsylvania).

Survey of Barrier Vendors

An email survey was distributed to cable barrier vendors and crash testing facilities to inquire
about the high-tension cable barrier products that these organizations manufactured or tested.
Two vendors responded to the survey: Brifen USA, Inc. and Trinity Highway Products, LLC.
None of the crash testing facilities responded to the survey.

Project Descriptions

Brifen USA briefly described the Interstate 15 project in Caltrans District 11 where Wire Rope
Safety Fence was installed. According to the vendor, this system complies with NCHRP 350
Test Level 4 crash testing requirements and uses steel posts, anchors and four ropes with a
Natina finish field. The fencing is installed at a 10-foot post spacing.

Trinity Highway Products provided general information about CASS, the company’s high-tension
cable barrier system, which has been used on both the right and left side of the road globally.
While most states and Canadian provinces have used the system primarily on the left side of
the road and in median applications, the following states have used the system on both the right
and left side of the road: Arizona, Louisiana, North Carolina, North Dakota, South Dakota and
Texas. The company does not provide specific details about CASS projects and installations,
and the respondent recommended contacting a state’s design/standards engineer for specific
project information.

Crash Testing

The Brifen USA respondent noted that Manual for Assessing Safety Hardware (MASH) 2016
testing criteria for wire rope systems are much more rigorous than NCHRP Report 350 testing
requirements. He added that while most systems are installed in medians, the tests replicate
many roadside applications. The Trinity Highway Products respondent reported that CASS has
been tested to NCHRP Report 350 and MASH, 1st edition, specifications in both Test Level 3
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and Test Level 4 configurations. These systems are eligible for Federal Highway Administration
funding as a flexible longitudinal barrier for right- or left-side roadway installations.

Multimodal Facility Applications

Brifen Wire Rope Safety Fence O-Post with Flared-End Wire Rope Gating Terminals has been
used in Oklahoma City, Oklahoma, to separate bicycle facilities. The project was completed
under Oklahoma City’s MAPS 3 program, a capital improvements program, and placed cable
barrier on the right shoulder of a four-lane undivided surface road to shield a newly installed
bike path. The City of Oklahoma City designed the project and specified a MASH system.

Design Considerations

Trinity Highway Products’ instructions for installing cable barrier as guardrail include offset from
hinge break points, allowable steepness of slope behind cable barrier and preferred offsets. The
company’s assembly manuals provide guidance about where to install the barrier system with
respect to slopes that are suitable for CASS.

The Brifen USA respondent reported that state transportation agencies design projects, and the
projects typically follow guardrail design policies for offsets from hinge point and slope
placement. No testing has been conducted to separately evaluate specific placement or slope
conditions beyond NCHRP 350 MASH 2016 tests. The company has employed finite element
analysis to simulate and evaluate curbs in front of the system.

Restrictions on Use

Brifen USA cable barrier systems have no restrictions that would prevent them from use as
guardrail if the field conditions (such as approach slope or dike placement) were the same as
crash testing criteria.

Trinity Highway Products’ CASS system does have restrictions. CASS was tested according to
NCHRP Report 350 and/or MASH, 1st edition, specifications as a Test Level 3 or Test Level 4
flexible longitudinal barrier in a condition where no obstructions were encountered during
testing. In general, the topography was smooth and free of materials that could have affected
the stability of the vehicle. The respondent added that all CASS manuals include the following
requirement within the details:

The CASS System shall be placed on shoulders or medians without obstructions,
depressions, etc., that may significantly affect the stability of an errant vehicle.

In addition, the General Notes of all CASS system drawings include the following requirement:

CASS shall be installed on shoulders or medians with slopes of 6:1 (or 4:1, if a 4:1 system)
or flatter without obstructions, depressions, etc., that may significantly affect the stability of
an errant vehicle. 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.

Related Research and Resources

Supplementing the survey results are documents sourced through a limited literature search of
domestic and international research. These resources include an anticipated NCHRP project
that will focus on developing guidance for nonstandard roadside hardware installations. This
project has been tentatively selected and a project statement (request for proposals) is
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expected in August 2020. Also included is NCHRP Report 711, which provides guidance for the
selection, use and maintenance of cable barrier systems, and AASHTO’s 2011 Roadside
Design Guide, which includes a discussion of the structural and safety characteristics of high-
tension cable barriers, selection guidelines, placement recommendations and system upgrades.

Publications highlighting state research and practices include guidelines, specifications and
policies for using high-tension cable barrier systems in roadside applications. Resources
provide requirements for using vendor products, including those described in this Preliminary
Investigation. Citations from the Roadside Safety Pooled Fund’s MASH implementation
database describe three high-tension cable barrier systems: Brifen Wire Rope Safety Fence O-
Post, CASS S3 MASH and CASS S3 on 4H:1V.

A sampling of international resources include reports that address using wire rope barriers on
the roadside and on pedestrian and cyclist paths in Australia, safety evaluations of cable barrier
installations on rural highways in British Columbia, and a comparison of roadside and median
barrier systems in Alberta. Cable barrier system information from additional vendors and
manufacturers is also presented.

Gaps in Findings

The survey of state DOTs received a limited response, with only two respondents providing
information about the use of high-tension cable barriers as guardrail in their states. Information
from vendors about specific projects that used their products was also limited, and none of the
crash testing facilities responded to the survey. Gathering information from additional state
transportation agencies, including agencies in states that reportedly use Trinity Highway
Products, could provide additional material to inform Caltrans’ evaluation of high-tension cable
barrier as guardrail.

Next Steps

Moving forward, Caltrans could consider:

¢ Following up with the respondents from lowa and Missouri DOTSs to learn more about
their use of high-tension cable barrier as guardrail.

o Engaging with New York State DOT, which anticipates installing cable barrier as
guardrail by the end of this construction season, to monitor the performance of this
system and the agency’s experience using it.

¢ Reviewing the plans, specifications and other guidance provided by survey respondents
and sourced through the limited literature search for relevance to Caltrans’ needs.

¢ Reaching out to state design/standards engineers in Arizona, Louisiana, North Carolina,
North Dakota, South Dakota and Texas for information about their experience using
Trinity Highway Products’ CASS cable barrier system. These states reportedly have
used cable barrier on both the right and left side of the road.

e Reviewing the literature about Brifen USA and Trinity Highway Products cable barrier
systems and other cable barrier vendors discussed in this Preliminary Investigation for
applications that would be useful to Caltrans.

e Seeking information about this application from other state transportation agencies,
cable barrier system vendors and crash testing facilities.
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Detailed Findings

Background

Cable barrier systems are traditionally used as median barriers, but their widespread use as
guardrail is largely unknown. California Department of Transportation (Caltrans) District 11 has
installed high-tension cable barrier on a section of Interstate 15; the barrier has performed well
and has been easy to repair. When this barrier is impacted, repair time is about 15 to 20
minutes compared to an hour or more to repair the same length of guardrail. These safety
systems are also cost-effective, oftentimes costing up to 50% less than traditional thrie-beam
barrier systems. Given the potential to significantly reduce the time that repair crews are
exposed to traffic, and that high-tension cable barrier can be installed in more conditions than
traditional thrie-beam barriers (for example, locations with steep slopes), Caltrans is considering
the use of high-tension cable barrier in some guardrail applications.

Caltrans is seeking information from other state departments of transportation (DOTs) about
their use of high-tension cable barrier as guardrail on the right shoulder of the road. Specifically,
Caltrans is interested in best practices, standards and specifications to use in updating its
policies, standards and specifications for using high-tension cable barrier in this application. In
addition to querying state DOTs, Caltrans is interested in learning about high-tension cable
barrier practices and standards from manufacturers and crash testing facilities.

To assist Caltrans in this information-gathering effort, CTC & Associates surveyed three groups:

o State DOTs. Agencies were contacted about their knowledge of and experience with
using high-tension cable barrier as guardrail. Fourteen state DOTs responded to the
survey.

o Barrier vendors. Three vendors were contacted about the cable barrier products they
manufacture:

o Brifen USA, Inc.
o Gregory Highway Products.
o Trinity Highway Products, LLC.
Brifen USA and Trinity Highway Products responded to the survey.

e Crash testing facilities. Three organizations were contacted about their experience
testing high-tension cable barrier in this application:

o KARCO-San Bernardino.
o Midwest Roadside Safety Facility.
o Texas Transportation Institute.
None of the crash testing facilities responded to the survey.

A literature search supplemented the results of these surveys. The search examined publicly
available national and international information sources that describe the use of high-tension
cable barrier as guardrail. Findings from these efforts are presented in this Preliminary
Investigation in three areas:

e Survey of state practice.
e Survey of barrier vendors.
o Related research and resources.
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Survey of State Practice

An online survey was distributed to members of the American Association of State Highway and
Transportation Officials (AASHTO) Committee on Traffic Engineering. Survey questions are
provided in Appendix A. The full text of survey responses is presented in a supplement to this
report.

Summary of Survey Results

Fourteen state DOTSs responded to the survey:

e Arizona. o Kentucky. e New Mexico.
e Arkansas. e Louisiana. e New York.

e Connecticut. e Michigan. e Pennsylvania.
* Indiana. e Missouri. e Wisconsin.

¢ lowa. e Nevada.

Only two agencies (lowa and Missouri DOTs) have used high-tension cable barrier as guardrail
on the right shoulder of the road. One agency (New York State DOT) has approved the use of
cable barrier in this application but has not yet installed the system. Two agencies (Connecticut
and Wisconsin DOTs) have not used the system in this application but are considering it. The
remaining nine agencies have not used high-tension cable barrier in this application and are not
considering its use.

Survey results are summarized below in the following topic areas:
e Users of high-tension cable as guardrail.

e Nonusers of high-tension cable as guardrail.

Users of High-Tension Cable as Guardrail

Three agencies—Ilowa, Missouri and New York State DOTs—described their use or intended
use of high-tension cable barrier as guardrail on the right shoulder of the road.

Note: Information below from the New York State DOT respondent is aspirational. The agency
allows the use of high-tension cable barrier on roadsides but has only recently approved
a version of the Brifen USA cable fence as the standard for roadside use. New York
State DOT anticipates an installation of high-tension cable on a roadside by the end of
this construction season.

The agency’s medium-tension generic cable system, which it had been using for median
and roadside applications, has not received Manual for Assessing Safety Hardware
(MASH) approval, but testing is underway. Other proprietary alternatives are expected to
be fully approved within a year, and the agency expects its medium-tension generic
cable to pass MASH testing.

The New York State DOT respondent reported that the agency has not used high-tension cable

barrier as guardrail on the right shoulder of the road in a pilot or trial application. lowa and
Missouri DOTs did not provide information about a trial application.

Produced by CTC & Associates LLC 10



Survey results from these agencies are summarized below in the following topic areas:
e System description.
e System implementation and maintenance.

¢ System assessment.

System Description

lowa and New York State DOTs use or have approved the use of Brifen USA cable barrier
systems for a roadside application. lowa DOT also uses cable barrier systems produced by
Gibraltar and Trinity Highway Products (the CASS cable barrier system). (See Related
Resources, page 23, and Related Research and Resources, page 25, for more information
about these products and manufacturers.)

The respondent from lowa DOT noted that the systems used were complete systems, that is,
they include tie-downs, end protection and other elements necessary for installation. The New
York State DOT respondent, however, reported that the system approved for use in the state
was not complete as the general contractor is required to supply the end anchor blocks and
install the system. The Missouri DOT respondent did not provide the name of the barrier or
vendor used in the state, but reported that the barrier was a complete system.

None of the respondents provided information about a project plan set that was used for a
specific barrier installation.

Table 1 summarizes survey responses.

Table 1. High-Tension Cable Barrier Systems: Description

State System Vendor Complete
System

e Brifen USA
lowa HL%?;jt;rillsmn cable e Gibraltar Yes
9 « Trinity Highway
Products (CASS)
Missouri Unknown Unknown Yes
New York* Brifen USA cable fence | Brifen USA No

* New York State DOT only recently approved the use of a Brifen USA cable system for this
application. The first installation of high-tension cable on a roadside is expected by the end of
this construction season.

Plans, Specifications and Other Guidance

The publications cited below include standard plans, specifications and other guidance for
selecting, installing and maintaining high-tension cable barrier systems as guardrail on the right
shoulder of the road. These resources were provided by survey respondents or sourced through
a limited search.
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lowa

Section 2505, Guardrail Construction and Removal, Standard Specifications for Highway
and Bridge Construction, lowa Department of Transportation, April 2020.
https://www.iowadot.gov/erl/current/GS/content/2505.htm

Section 2505.03B describes the permissible products and installation practices associated with
high-tension cable guardrail.

Section 4155, Guardrail, Standard Specifications for Highway and Bridge Construction, lowa
Department of Transportation, April 2020.
https://www.iowadot.gov/erl/current/GS/content/4155.htm

This specification identifies the guardrail materials the agency requires for the type of guardrail
specified, including cable rail.

Section 8B-5, Choosing a Barrier, Chapter 8, Roadside Safety, Design Manual, lowa
Department of Transportation, Revised February 2020.
https://iowadot.gov/design/dmanual/08b-05.pdf

From the publication: Once the decision has been made to shield an obstacle, the next step is
to select an appropriate barrier system. This section discusses factors that influence barrier
choice. The systems discussed in this section include permanent concrete barrier rail, steel
beam guardrail and high tension cable guardrail.

High tension cable guardrail is the Department’s preferred traffic barrier. It has passed crash
tests with a wide range of vehicles, is more aesthetically pleasing than concrete barrier or steel
beam guardrail, and drifts snow less than other barriers. When faced with an obstacle that must
be shielded, consider using high tension cable guardrail first. A permanent concrete barrier rail
is usually chosen when deflection of the barrier is unacceptable, in areas with high truck traffic,
or when penetration of the barrier by some vehicles must be avoided.

In restricted areas where a long barrier installation is not feasible, a crash cushion may be an
acceptable option. Refer to Section 8C-5 for details.

Section 8C-3, High Tension Cable Guardrail, Chapter 8, Roadside Safety, Design Manual,
lowa Department of Transportation, Revised February 2020.
https://iowadot.gov/design/dmanual/08c-03.pdf

From the publication:

High tension cable guardrail is most often used to reduce cross-median crashes and is also
the preferred method of shielding median bridge piers. It can also be used to protect other
types of obstacles, as long as adequate distance is provided from the face of the obstacle to
the installation line to account for deflection of the cable system.

The publication describes the design process for protecting roadside obstacles for one- and
two-way traffic, end anchors, application on curves, and the connection between high-tension
cable and steel beam guardrail.

High Tension Cable Guardrail, Standard Road Plan BA-351, lowa Department of
Transportation, October 2019.

https://iowadot.gov/design/SRP/IndividualStandards/eba351.pdf

This is the standard plan for installation of high-tension cable barrier for one- and two-way traffic
and median obstacle protection.
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High Tension Cable Guardrail, Materials Instructional Memorandum 455.01, lowa Department
of Transportation, October 2014.

https://www.iowadot.gov/erl/urrent/IM/content/455.01.htm

This memorandum provides links to other sources that identify the products and materials
accepted for use in connection with high-tension cable barrier installations.

Steel Beam Guardrail Barrier Transition Section (MASH TL-3), Standard Road Plan BA-201,
lowa Department of Transportation, April 2017.
https://iowadot.gov/design/SRP/IndividualStandards/eba201.pdf

This plan shows a guardrail transition section.

Steel Beam Guardrail Flared End Terminal for Cable Connection, Standard Road Plan BA-
206, lowa Department of Transportation, October 2019.
https://iowadot.gov/design/SRP/IndividualStandards/eba206.pdf

This plan shows how to connect steel beam and cable guardrail.

Missouri

Plans for State Highway 5, Laclede County, Missouri Highways and Transportation
Commission, July 2011.

See Attachment A.

These plans show details of a project where guard cable was used as guardrail.

New York

MASH-Compliant Cable Barrier Systems—Design Guidance, Engineering Instruction 20-
007, New York State Department of Transportation, March 2020.
https://www.dot.ny.gov/portal/pls/portal/mexis _app.pa_ei_eb_admin_app.show pdf?id=13322
The survey respondent indicated that a revision to this design guidance had begun after
reaching agreement on the use of a direct-driven post option that should make cable
installations economically competitive with the agency’s noncable options.

System Implementation and Maintenance

In addition to providing general information about their cable barrier systems, respondents
provided details related to system implementation and maintenance, which is summarized in the
following sections.

Implementation Considerations

The states participating in this survey that have experience using high-tension cable barrier as
guardrail have used the barrier for approximately 10 years (Missouri) to approximately 15 years
(lowa).

The primary factors that determine when agencies use high-tension cable barrier as guardrail
are allowable deflection (lowa) and reduced visual impact (New York). The duration of the
installation is the next factor considered by lowa DOT; the respondent reported that for short-
term installations, W-beam is less expensive because of the anchors needed for cable. Cost is
also a consideration in New York; the respondent noted that historically, its generic cable
system has been much less expensive. However, in future installations, the importance of lower
costs is unclear.
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Respondents also described criteria used to determine whether a high-tension cable barrier
system is more appropriate than the traditional Midwest Guardrail System or concrete barrier for
a specific application. lowa DOT considers snow drifting and ease and cost of repair in these
decisions while Missouri DOT examines sight distance issues on shared four-lane roads and
considers limited use. The primary criteria in New York are related to deflection distance.
Depending on the post spacing used, a clear area with a width of 11 feet must be present
behind the rail (for 16-foot post spacing). The agency also does not allow slopes steeper than
1:3 as a drop-off within 8 feet of the rail, and considers the frequency of impacts. If a high
frequency of impacts is anticipated, the agency urges the use of concrete as a more durable
system. Table 2 summarizes survey responses.

Table 2. Cable Barrier System Implementation Considerations

Missouri New York*
High-tension cable barrier
SR Brifen USA, Gibraltar, Trinity | Unknown Ceble iznee
Vendor . Brifen USA
Highway Products
I(;?rlljgsteh 15+ years Approx. 10 years (approx. 2011) | N/A*
o Allowable deflection (primary . .
Criteria factor).  Reduced sight distance. 0 psilieess [RERIESE Ve
) . impact (primary factor).
for Use o Length of installation. e Narrow shoulders. Cost
° .
e Snow drifting.
¢ Deflection distance.
« Snow drifting. e Clear area with a width of
) , ) , 11 feet behind the rail (for 16-
S ense ssuese™ | fontpostspacig.
Criteria * Cost of repair. ' « Slopes not steeper than 1:3

(see Supporting Documents
below)

Limited use.

as a drop-off within 8 feet of
the rail.

e Frequency of impacts.

* N/A = not available. New York State DOT only recently approved the use of a Brifen USA cable system for this application.
The first installation of high-tension cable on a roadside is expected by the end of this construction season. Note: The
agency began trial applications of this system in medians more than 10 years ago.

Installation Specifications

Agency respondents also provided installation specifications for high-tension cable barrier
systems, including the minimum length of the barrier on the right side, minimum deflection area,
post spacing and the space needed to install the barrier. Note: Installation specifications in New
York have not yet been finalized. The respondent provided estimates, adding that designers
determine the specifications. Table 3 summarizes survey responses.
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Table 3. Cable Barrier System Implementation Specifications

Deflection Area

10 feet is preferred)

8 feet to 12 feet

Missouri New York*
High-tension cable barrier
gt Brifen USA, Gibraltar, Unknown Ca!_)Ie Ee
Vendor Brifen USA
CASS
Minimum 60 to 100 feet (minimum 500 feet (to spread the
Length of length for installations No minimum high cost of large anchor
Right Side consisting only of anchor blocks over a long
Barrier sections) distance run)
Minimum Manufacturer’s Manufacturer’s ApToIes, SUD R (Elee
. ; ; posts cease to be
Radius recommendation recommendation . : .
vertical on tight radii)
e 11 feet for 16-foot post
Minimum 10 feet minimum (but spacing.

¢ 8 feet for 8-foot post
spacing.

Typically 10 feet:
¢ May change to 5 feet

. to reduce deflection. Manufacturer’s
Post Spacing ; N/R
recommendation
e May decrease post
spacing in areas with
tight curve radius.
Reqmrefi Determined by contractor’'s | Manufacturer’s
Installation . . N/R
Space operations. recommendation
Section Cross | Preferred: 6:1, but 4:1 is Preferred: 6:1, but 4:1 is N/R
Slope acceptable. acceptable.
Slope Hinge Preferred: 2 feet behind
P 9 the post; 1-foot minimum . . .
Point/ \ Varies by location for right
(manufacturer’s . : N/R
Slope dati f shoulder installations.
Breakpoint recommendations from
several years ago).
Transition using an
. approach guardrail
gttlt'zz::?eg toa transition (AGT) and end Varies by structure. No
terminal (see Supporting
Documents below).
Speed of Typically 55 mph to .
Facility 70 mph 45 mph to 65 mph Any operating speed.

N/R  No response.

* Estimates only. Installation specifications in New York have not yet been finalized.

Maintenance Practices

The lowa and New York State DOT respondents described their agencies’ experience with
maintaining these cable barrier systems. In lowa, the primary maintenance issue is removing
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posts in winter. According to the respondent, lowa uses sockets instead of driven posts, and in
winter, the posts tend to freeze in the sockets. Crews typically must heat the posts to melt the
ice before removing the posts. Another issue in lowa is ensuring cables are properly tensioned.
The respondent noted that time is limited for maintenance crews to check cable tensions.

Although New York State DOT does not have experience maintaining these cable barrier
systems, it previously used the Brifen USA system with posts placed in concrete sockets. After
maintenance crews noted a few instances of severe corrosion due to briny water accumulating
in the sockets, the agency banned the use of socketed posts.

Supporting Documents

lowa

Section 8B-5, Choosing a Barrier, Chapter 8, Roadside Safety, Design Manual, lowa
Department of Transportation, Revised February 2020.
https://iowadot.gov/design/dmanual/08b-05.pdf

Factors that influence barrier choice are discussed in this section, including deflection of the
system when impacted, system cost and the types of vehicles the system is expected to contain
and redirect.

Steel Beam Guardrail Flared End Terminal for Cable Connection, Standard Road Plan BA-
206, lowa Department of Transportation, October 2019.
https://iowadot.gov/design/SRP/IndividualStandards/eba206.pdf

This plan shows how to connect steel beam and cable guardrail.

Steel Beam Guardrail Barrier Transition Section (MASH TL-3), Standard Road Plan BA-201,
lowa Department of Transportation, April 2017.
https://iowadot.gov/design/SRP/IndividualStandards/eba201.pdf

This plan shows a guardrail transition section.

System Assessment

Safety Implications

Respondents described the safety implications for using high-tension cable barrier as guardrail.
The lowa DOT respondent noted the decreased risk of severe injuries because cable barrier
provides a “softer hit” than W-beam or concrete barriers. Also, repairs are quicker than with W-
beam barriers, which reduces maintenance crews’ exposure to traffic. In Missouri, these
systems “work well” in areas where sight distance is a challenge, however, the respondent
noted that there are concerns about vehicles traveling under the right shoulder cables due to
deflections and slopes. Although New York State DOT does not have experience with using
high-tension cable barrier as guardrail, the respondent noted that no negative safety impacts
were experienced in trial installations of high-tension cable in medians.

System Performance

Both lowa and Missouri DOTs use crash data to evaluate the performance of the barrier system.
lowa DOT also uses the cost of maintenance data in these evaluations. New York State DOT
does not have a rigorous program for assessing in-service performance. Instead, it collects
periodic reports of performance issues from maintenance crews and “usually attempt[s] to
investigate adverse outcomes” to determine the circumstances. In the future, the agency will
develop a “picture of safety performance” that will include information from field crews about
maintenance efforts and costs.
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System Benefits

Improved safety conditions and reduced costs were among the benefits that respondents noted
when using high-tension cable barrier as guardrail. The lowa DOT respondent noted that repairs
are easier with cable barrier systems, which reduces the time maintenance crews are exposed
to traffic. Sight distances are also improved, according to the Missouri DOT respondent. The
New York DOT respondent added that when compared to medium-tension generic cable
systems, the cables in high-tension cable barrier systems maintain a height that enables the
system to still engage an errant vehicle after an impact. When the agency’s generic medium-
tension system is impacted, the cables often become slack and sag, creating a system that
cannot reliably capture a second errant vehicle until the cable is repaired. Table 4 summarizes
survey responses.

Benefit

Table 4. Benefits of Using High-Tension Cable Barrier as Guardrail

Description

Ease of Repair

lowa

N/R

Improved Safety
Conditions

lowa, Missouri, New
York*

lowa. Crews are exposed to traffic for shorter periods.
Missouri. Improved sight distance.

New York. After an impact, cables remain at a height that enables
the barrier system to still engage an errant vehicle after a second
impact.

Reduced Repair
Costs

lowa, New York*

lowa. Cost of repair tends to be less than with other systems since
repairs typically consist of replacing posts only.

Other

Missouri, New York*

Missouri. Snowplowing.

New York. Reduced visual impact.

N/R No response.

* Anticipated benefits. New York State DOT has not yet installed its first application of high-tension cable barrier as

guardrail.

System Challenges

The respondents from lowa and Missouri DOTs also identified challenges with using high-
tension cable barrier as guardrail. These challenges include component cost, deflection area
and installations along slopes. The New York State DOT respondent noted that the agency
anticipates similar challenges with this application once installed. Table 5 summarizes survey

responses.

Table 5. Challenges With Using High-Tension Cable Barrier as Guardrail

Challenge

Costs

State

lowa, New York*

Description

lowa. Underground concrete anchors are expensive.

Deflection Area

lowa, New York*

lowa. Locations with 10 feet or more of allowable deflection
(required by systems).

New York. Locations with adequate clear deflection area.
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Challenge State Description

Missouri. Steep side slopes in the state limit installation.

New York:
Installation Missouri, New York* » Locations of a sufficient length can be installed to offset the
Location high installed cost of the large concrete anchor blocks.

¢ Locations that do not have steep drop-offs close behind the
rail.

Rates of . New York. Locations with rates of curvature that are low enough,
New York ; L X
Curvatures which may limit use on secondary highways.
lowa. Underground concrete anchors are large.
Other lowa, New York* New York. More contractor experience with these systems to

eliminate an “uncertainty premium” in bids.

* Anticipated challenges. New York State DOT has not yet installed its first application of high-tension cable barrier as
guardrail.

Recommendations for Implementation

Because these agencies either have limited experience or lack direct experience with this
application, the respondents from Missouri and New York State DOTs noted that it would be
difficult to provide implementation recommendations. The respondent from lowa DOT noted that
“[a]s with all systems, there is a right time and right place for cable installations on the right side
of the road.” He recommended documenting these aspects of an installation for designers to
use in future installations.

Nonusers of High-Tension Cable as Guardrail

Agencies Considering High-Tension Cable Use as Guardrail

Respondents from two agencies—Connecticut and Wisconsin DOTs—reported that their
agencies currently do not use high-tension cable barrier as guardrail on the right shoulder of the
road as a general practice, but both agencies are considering this application.

The Connecticut DOT respondent noted that the agency does not have plans to use high-
tension cable as guiderail, but the agency “is not averse” to use in future interstate applications.

Wisconsin DOT has implemented a trial application where high-tension cable barrier was used
as guardrail on the right shoulder of a local road where snow drifting was a problem. The
respondent noted three issues with installing cable barrier on the right side of the road:

¢ |nadequate space for the working width of cable barriers.
e Grading.

e Impacts to cable barrier terminals. (Impacts to these terminals appear to be more severe
than impacts to beam guard end terminals.)

In general, the respondent added, if the working width for cable barrier and the grading are
available, the agency would prefer to use cable barrier.
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Topic State Description

Cost

High-Tension Cable Use in Median Applications Only

Transportation agency respondents from nine states—Arizona, Arkansas, Indiana, Kentucky,
Louisiana, Michigan, Nevada, New Mexico and Pennsylvania—reported that their agencies
have never used high-tension cable barrier as guardrail on the right shoulder of the road and
are not considering using the barrier in this application.

Transportation agency respondents from Arkansas, Michigan, Nevada and Pennsylvania DOTs
and from Louisiana Department of Transportation and Development noted that their agencies
only use high-tension cable barrier systems in the median to reduce the frequency and severity
of cross-median crashes. Respondents provided a range of reasons for limiting the use of cable
barriers to this application. The Michigan DOT respondent noted that an entire run of high-
tension cable barrier may lose tension and become inoperative in certain cases (for example,
when cables are cut or an impacted terminal results in the release of the cables from the end
terminal foundation). Therefore, it is not typically used for shielding fixed objects or other fixed
hazards such as steep slopes, which is typically found on the right side of the road.

Nevada DOT, which also uses cable rail exclusively in the median, does not have a standard
construction plan; instead it relies on the manufacturer’s installation instructions. (Note: Nevada
DOT uses Brifen USA and Trinity Highway Products cable barrier systems.) In Pennsylvania,
there are very few applications for high-tension cable barrier on the right side of the road
because of large deflections and required slopes (according to National Cooperative Highway
Research Program (NCHRP) Report 711; see Related Research and Resources, page 26).
However, the respondent added that if cable systems are crash-tested with a hinge point 2 feet
behind the cable, there would be many applications in the state. Table 6 summarizes survey
responses.

Table 6. Factors Limiting the Use of High-Tension Cable Barriers as Guardrail

Nevada:
o Cost of tightened post spacing is similar to guardrail.

Nevada. New Mexico e Flattening road shoulders for cable rail is expensive. If slope is
extended, rail and maintenance costs increase.

New Mexico. More posts are needed to lower the deflection, which
increases the cost.

Deflection/Post
Spacing Issues

roadway clear zone.

the deflection associated with cable barrier is a concern.

Arkansas, Louisiana, Nevada. Deflection is too great.
Nevada, New Mexico,

: New Mexico:
Pennsylvania

spacing.

e The “nuisance hit” from post and cable can cause more severe
damage.

Pennsylvania. Large deflections.
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Arkansas. Because the deflection of high-tension cable far exceeds that of
guardrail, high-tension cable is not a preferred barrier treatment within the

Louisiana. Typically, obstacles on the right side of the road are closer, and

o Deflection in post and cable is about 8 feet to 12 feet based on post




Description

Loss of Tension

Michigan

An entire length of high-tension cable barrier may lose tension and become
inoperative (for example, when cables are cut or impact to the cable barrier
terminal results in the release of the cables from the end terminal
foundation). Therefore, cable barrier is not typically used for shielding fixed
objects or other fixed hazards (such as steep slopes), which is typically
found on the right side of the road.

Median Crash
Protection Only

Arizona, Arkansas,
Louisiana, Michigan,
Nevada, Pennsylvania

Arizona. Cable barrier is used for cross-median crash protection at many
locations.

Arkansas, Louisiana, Michigan, Nevada and Pennsylvania. Only use cable
barrier in the median to prevent crossover accidents.

Spec_lal . . According to Arizona DOT guidance, cable barrier is used on the outside of

Applications Arizona f . e

Only the roadway only for special applications.
Indiana. Since the topography in Indiana is mostly flat, the clear zone can
generally be met.
Louisiana. A large number of roadways are on fill sections with steep

T . Indiana, Louisiana, outside cross slopes (3:1 or steeper), and cable barriers are not tested for

errain : o .
Pennsylvania these conditions. The agency would have to regrade the slopes in these

areas, which would affect drainage, right of way and other factors.
Pennsylvania. The state’s terrain does not allow for using cable barrier on
the right side of the road.

Other Indiana W-beam guardrail has been used successfully on the right side of the road,

both from a performance and maintenance perspective.
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Survey of Barrier Vendors

An email survey was distributed to the following vendors to inquire about the high-tension cable
barrier products they manufactured:

e Brifen USA.
e Gregory Highway Products.

e Trinity Highway Products.

The survey questions are provided in Appendix A. The full text of survey responses is presented
in a supplement to this report.

Summary of Survey Results

Two vendors responded to the survey: Brifen USA and Trinity Highway Products. Information
provided by these vendors is summarized below in the following topic areas:

e Project descriptions.

e Crash testing.

¢ Multimodal facility applications.
e Design considerations.

e Restrictions on use.

Supplementary resources are provided following these topics and include guidance and product
information provided by respondents or sourced through a limited literature search.

Project Descriptions

Both respondents reported that their companies manufacture cable barrier that has been used
in place of guardrail on the right or left side of the road (primarily applications with longer runs).
Details about these applications are summarized below.

Brifen USA

Product Wire Rope Safety Fence.

Project Description Used in roadside and median applications, the Wire Rope Safety
Fence complies with NCHRP 350 Test Level 4 crash testing
requirements. The system uses steel posts, anchors and four
ropes with a Natina finish field; fencing is installed at 10-foot post
spacing.

Location Interstate 15 in San Diego County

Project Owner Caltrans District 11

Contact Information Troy Bucko, Division of Traffic Operations, Caltrans, 916-654-
5975
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Trinity Highway Products

Instead of describing specific projects, the respondent from Trinity Highway Products provided
general information about CASS, the company’s high-tension cable barrier system. He noted
that as a publicly traded company, “we do not comment on or provide specific details as to
where CASS is installed, nor provide project information.” The respondent recommended
contacting a state’s design/standards engineer for specific project information (see Locations
below).

Project Description CASS has been installed globally on the right or left side of the
roadway. However, most U.S. states and Canadian provinces
have used it primarily in left-sided roadside and median
applications.

Locations States that have used it on both the right and left side of the road:
Arizona, Louisiana, North Carolina, North Dakota, South Dakota
and Texas.

Crash Testing

Both vendor representatives also commented on testing related to their barrier systems. The
Brifen USA respondent noted that MASH 2016 testing criteria for wire rope systems are much
more rigorous than NCHRP Report 350 testing requirements. He added that while most
systems are installed in medians, the tests replicate many roadside applications. The Trinity
Highway Products respondent reported that CASS has been tested to NCHRP Report 350 and
MASH, 1st edition, specifications in both Test Level 3 and Test Level 4 configurations. These
systems are eligible for Federal Highway Administration (FHWA) funding as a flexible
longitudinal barrier for right- or left-side roadway installations.

Multimodal Facility Applications

Brifen Wire Rope Safety Fence O-Post (MASH Test Level 3) with Flared-End Wire Rope Gating
Terminals (WRGT-FL) (NCHRP 350 Test Level 3) has been used in Oklahoma City, Oklahoma,
to separate bicycle facilities. The project was completed under Oklahoma City MAPS 3 (M-3-
TOO02A), “a capital improvements program in Oklahoma City that uses a one-cent, limited-term
sales tax to pay for debt-free projects that improve [Oklahoma residents’] quality of life.” The
project placed cable barrier on the right shoulder (grassed area with mountable curb) of a four-
lane undivided surface road to shield a newly installed bike path. The City of Oklahoma City
designed the project and specified a MASH system. (Brifen USA was not consulted on the
design.)

Design Considerations

The respondent from Trinity Highway Products reported that the company has instructions for
installing cable barrier as guardrail that include offset from hinge break points, allowable
steepness of slope behind cable barrier and preferred offsets. The company’s assembly
manuals provide guidance about where to install the barrier system with respect to slopes that
are suitable for CASS (see Related Resources, page 23).

The Brifen USA respondent reported that state transportation agencies design projects, and the
projects typically follow guardrail design policies for offsets from hinge point and slope
placement. No testing has been conducted to separately evaluate specific placement or slope
conditions beyond NCHRP 350 MASH 2016 tests. The company has employed finite element
analysis to simulate and evaluate curbs in front of the system.
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Restrictions on Use

There are no restrictions with Brifen USA products that would prevent its cable barrier system
from being used as guardrail if the field conditions (such as approach slope or dike placement)
were the same as crash testing criteria.

Trinity Highway Products’ CASS system does have restrictions. The respondent noted that
CASS was tested according to NCHRP Report 350 and/or MASH, 1st edition, specifications as
a Test Level 3 or Test Level 4 flexible longitudinal barrier in a condition where no obstructions
were encountered during testing. In general, the topography was smooth and free of materials
that could have affected the stability of the vehicle. The respondent added that all CASS
manuals include the following requirement within the details:

The CASS System shall be placed on shoulders or medians without obstructions,
depressions, etc., that may significantly affect the stability of an errant vehicle.

In addition, the General Notes (Note #3) of all CASS system drawings include the following
requirement:

CASS shall be installed on shoulders or medians with slopes of 6:1 (or 4:1, if a 4:1 system)
or flatter without obstructions, depressions, etc., that may significantly affect the stability of
an errant vehicle. 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.

Related Resources
Brifen USA

Brifen Wire Rope Safety Fence, Brifen USA, Inc., 2015.

http://www.brifenusa.com/ (click on Brifen WRSF on the left navigation bar)

From the web site: Brifen Wire Rope Safety Fence (WRSF) i[s] a high-tension median or
roadside cable (wire rope) barrier system widely used around the world and in many U.S.
states.

Brifen is available in several designs, all approved by the Federal Highway Administration
(FHWA) as fully complying with NCHRP 350 TL-3 [and] TL-4 crash testing requirements. There
are several types of end treatments also available, all of which meet FHWA compliance. These
choices allow you to choose the system that best meets your specific needs.

Brifen's unique patented interweaving of the wire ropes are used to contain [and] redirect errant
vehicles by preventing the vehicles from crossing the barrier or deflecting back into the traffic
flow. Brifen WRSF is designed to absorb the energy of an impact, minimizing injury to
passengers and damage to vehicles.

Trinity Highway Products

Cable Barriers, Trinity Highway Products, LLC, 2020.
https://trinityhighway.com/product-category/barriers/cable-barriers/

This web site provides information about four cable barrier products that are described for use in
roadway medians:

CASS C-Channel Cable
https://trinityhighway.com/product/cass-c-channel-cable/
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CASS S3 M10
https://trinityhighway.com/product/cass-s3-m10/

CASS TL-3
https://trinityhighway.com/product/cass-tI3-barrier/

CASS TL-4
https://trinityhighway.com/product/cass-tl4/

The NU-CABLE barrier system is also listed among the products Trinity Highway Products
offers (see https://trinityhighway.com/product/nu-cable-cable-barrier/).

This vendor web page also includes information about HARP (High-Tension Anchor Release
Post), which is a “single foundation anchor post terminal for use with Trinity Highway Products’
CASS, the Nucor Nu-Cable or other eligible high tension three[-] or four[-]wire rope cable
barriers. It is comprised of a single reinforced concrete foundation, anchor post, knee brace,
trigger braces and an innovative release post that works in conjunction with terminal line posts
to provide an effective length of only 25' 6".” The site indicates that the HARP terminal is not yet
available for purchase in the United States.

Related Resources:

Trinity Highway Products’ assembly manuals provide guidance that includes where to
install a barrier system with respect to slopes that are suitable for CASS, offset from hinge
break points, allowable steepness of slope behind cable barrier and preferred offsets:

CASS C-Channel Cable

CASS TL-3 (Utilizing C-Shaped Post) Assembly Manual, March 2007.
https://trinityhighway.com/wp-content/uploads/2018/07/620289-CASS-Assembly-C-
Shape-Post.pdf

CASS S3 M10

CASS S3 4:1 Product Description Assembly Manual, August 2012.
https://trinityhighway.com/wp-content/uploads/2018/07/620005-CASS-S3-Assembly-
Product-Manual.pdf

CASS TL-3

CASS TL-3 (Utilizing C-Shaped Post) Assembly Manual, March 2007.
https://trinityhighway.com/wp-content/uploads/2018/07/620289-CASS-Assembly-C-
Shape-Post.pdf

CASS TL-4

CASS TL-3 & TL-4 Systems Assembly Manual, September 2012,
https://trinityhighway.com/wp-content/uploads/2018/07/620038-CASS-TL3-TL4-
Assembly-Manual.pdf
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Related Research and Resources

A literature search of recent publicly available resources identified publications and other
resources that are organized into the following topic areas:

o Domestic research and resources:

o National guidance.

o State guidance and practices.

o MASH-compliant cable systems for roadside applications.
¢ International resources.
e Manufacturers and vendors.

Domestic Research and Resources

National Guidance

Anticipated Research: NCHRP Project 15-79, Development of Guidance for Non-Standard
Roadside Hardware Installations.

Project description at https://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectlD=4970
From the project description:

This project has been tentatively selected and a project statement (request for proposals) is
expected in August 2020. The project statement will be available on this site. The problem
statement below will be the starting point for a panel of experts to develop the project
statement.

Roadside safety hardware is critical for reducing severe crashes on U.S. highways.
Roadside safety hardware such as guardrail is crash tested to assess its crashworthiness.
The current crash test criteria [are] contained in the AASHTO Manual for Assessing Safety
Hardware (MASH), and all highway agencies are in the process of implementing MASH
hardware on their systems.

While MASH tested hardware is available for and reduces the risk of severe crashes for the
majority of applications, situations may be encountered where the approved roadside safety
hardware does not fit the specific location. There is an urgent need to develop guidance for
special site-specific designs to guide highway agencies on appropriate hardware use and
implementation for these non-standard situations where standard practices of crash tested
barrier cannot be used. In absence of this research, the frequency of severe injury and fatal
crashes will likely escalate as more miles of roadway with non-standard roadside hardware
installations continue to increase.

The objectives of this research are to:
1. Identify common nonstandard situations that are encountered by highway agencies.
2. Investigate potential crash tested solutions for these situations, if practical.

3. Identify best practices for situations where a crash tested solution may not be
practical.

4. Develop guidelines that agencies can use for these situations.
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NCHRP Report 711: Guidance for the Selection, Use and Maintenance of Cable Barrier
Systems, Dhafer Marzougui, Umashankar Mahadevaiah, Fadi Tahan, Dao Cing Kan, Richard
McGinnis and Richard Powers, 2012.

Publication available at http://www.trb.org/Publications/Blurbs/167753.aspx

From the foreword:

The research involved (1) efforts to determine agency experiences with cable barrier
systems and their practices for design, selection and maintenance and (2) the identification
of cable barrier system features available. Research focused on issues related to lateral
placement, system length, anchorage requirements, transitions, and cost and maintenance.
Computer simulation was used extensively to investigate key factors on performance with
varied design parameters, installation configurations, road median geometrics, and impact
conditions to isolate the effects of these parameters on barrier response. The research
results coupled with the findings of previous studies provided the basis for developing the
recommended guidelines.

Appendices A through D, not included in the PDF, are available at
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp _rpt 711AppendicesA-D.pdf. They include:

e Appendix A: State DOT Survey Questionnaire.

¢ Appendix B: Available Cable Barrier Systems.

o Appendix C: Cable Barrier Lateral Placement Plots.

o Appendix D: Summary of Cable Barrier Full-Scale Crash Tests (FHWA Database).

Roadside Design Guide, 4th Edition, American Association of State Highway and
Transportation Officials, 2011.

Publication description at https://store.transportation.org/ltem/CollectionDetail?ID=105

Chapter 5 addresses roadside barriers, including the structural and safety characteristics of
high-tension cable barriers generally and specific vendor products highlighted in this Preliminary
Investigation. The chapter also addresses selection guidelines, placement recommendations
and system upgrades.

State Guidance and Practices

Arizona

Arizona Highway Barrier Pocket Guide, Arizona Department of Transportation, November
2017.

https://azdot.gov/sites/default/files/2019/04/arizona-highway-barrier-pocket-guide.pdf

From page 10 of the guide, page 18 of the PDF-:

Flexible Systems

High Tension Cable Barriers (HTC) are installed with the cables placed under significant
tension (>5000 Ibs., depending on manufacturer and temperature) and are typically used in
median applications in Arizona, though roadside applications are appropriate. A major
advantage of these HTC systems is that the cables remain near the proper height after most
normal impacts (with damage limited to a few posts) so that the barrier is still effective. The
HTC systems do experience rather large deflections (around 8 ft.) when compared to rigid
and semi-rigid barriers; so this should be considered. Post spacing and type, and cable
heights and attachment vary with the manufacturer.
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The following systems are on ADOT Approved Product List (APL). These systems should be
installed in accordance with the manufacturer’'s recommendations and the ADOT plan
requirements. Cable barrier may be placed on 4:1 slopes with a maximum offset of 4 ft. from
the shoulder.

The guide describes the following approved products:
e Brifen Wire Rope Safety Fence three- and four-wire systems (Brifen USA).
o CASS three-wire wire system (Trinity Highway Products).
o Gibraltar (Gibraltar Global).
e SAFENCE (Gregory Highway Products).

Colorado

CDOT Cable Barrier Guide, Colorado Department of Transportation, August 2017.
https://www.codot.gov/business/designsupport/bulletins _manuals/cable-barrier-quide/cable-
barrier-quide

In addition to describing median placement, this guide addresses outside shoulder placement of
cable barrier. From page 5 of the guide:

Cable barrier may be placed on the outside shoulder similar to other types of barrier.
However due to deflection upon impact there should be a minimum 10 foot offset from fixed
hazards. If the roadside slope is steep, the deflection of the cable barrier could allow a
vehicle to penetrate the barrier, therefore it is desirable that the roadside slope be 4:1 or
flatter for at least 10 feet behind the cable barrier.

Florida

Section 540, High Tension Cable Barrier System, Developmental Specification, Florida
Department of Transportation, June 2018.
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-
source/content/programmanagement/otherfdotlinks/developmental/files/dev540.pdf?sfvrsn=7b3
35210 0

This is the agency’s specification for high-tension cable barrier systems.

Related Resources:

Index D540-00 High Tension Cable Barrier, Developmental Standard Plans, Florida
Department of Transportation, August 2017.
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-
source/design/standardplans/dev/d540-001.pdf?sfvrsn=e0c0a81c 8

This resource provides the standard drawings for the agency’s high-tension cable barrier
system designs listed on the agency’s Innovative Products List (IPL). The IPL, available at
https://fdotwp1.dot.state.fl.us/ApprovedProductList/ProductTypes/Index/679, includes the
following products:

e Brifen Wire Rope Safety Fence (Brifen USA).
e CASS TL-4 (Trinity Highway Products).

e Gibraltar (Gibraltar Global).

e NU-CABLE (Nucor Corporation).
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Index D540-001 High Tension Cable Barrier, Developmental Standard Plans Instructions,
Florida Department of Transportation, December 2017.
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-
source/design/standardplans/dev/dspi/dspi-d540-001.pdf?sfvrsn=9851c975 2

This specification provides details of the design assumptions and limitations, selection and
placement guidelines, plan content requirements and payment associated with high-tension
cable barrier. Also included are examples of data tables and a table for use in estimating
quantities.

Minnesota

Design Guidelines for High-Tension Cable Barriers (HTCB), Technical Memorandum No.
15-08-TS-04, Engineering Services Division, Minnesota Department of Transportation, August
2015.

http://dotapp7.dot.state.mn.us/edms/download?docld=1607915

From the introduction: High-Tension Cable Barrier (HTCB) is a flexible barrier system used on a
roadside or as a median barrier to reduce the severity of run-off-the-road crashes. These
systems typically consist of three or four cables under high tension supported by breakaway
steel line posts. The most common use of these systems has been in wide depressed medians.

HTCBs have greater deflection than W-beam, box-beam and concrete barriers, but where
adequate deflection space is available, HTCB systems offer key advantages over these other
systems. A primary advantage of HTCB is that it can be placed on slopes as steep as 1:4,
meaning it can be placed further down an inslope, farther away from the traveling public,
allowing errant vehicles more room to regain control and avoid impact. Another prime
advantage of HTCB is that, upon impact, it exerts less G-force on the occupants of the errant
vehicle than semi-rigid and rigid barriers, typically lessening injury potential. Additionally, these
systems are able to effectively contain and redirect the vehicle. In some cases, after a less
severe and isolated hit, the cables will maintain their approximate heights and may be able to
contain and redirect subsequent errant vehicles that impact the same location prior to the
system’s repair.

Texas

Supplemental Specifications and Attachments: TxDOT—Purchasing, Texas Department of
Transportation, 2020.

http://www.dot.state.tx.us/gsd/purchasing/supps.htm (scroll down to Detailed Drawings)

Links to standard plans and other drawings for proprietary cable barrier systems are provided
on this web page.

Virginia

Guardrail Installation Training Manual (GRIT): Procedures and Practices for the Design,
Installation, Replacement and Repair of Guardrail and Crash Terminals, Virginia
Department of Transportation, August 2019.
http://www.virginiadot.org/business/resources/LocDes/GRIT Manual.pdf

Chapter 5, Special Guardrail Treatments, which begins on page 50 of the PDF, includes a brief
discussion of cable barriers:

D. High-Tension Cable Systems

V[irginia] DOT has installed approximately 50 miles of high-tension cable barrier on
roadways in the Commonwealth. All high-tension cable guardrail systems are proprietary. All
high-tension cable guardrail systems must meet the MASH TL-3 or TL-4 crash test
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standards. The installed system must meet the VDOT'’s specifications for the project’s
application.

Washington

Chapter 1610, Traffic Barriers, Design Manual, Washington State Department of
Transportation, December 2019.
https://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1610.pdf

High-tension cable barrier systems are discussed in Section 1610.05, beginning on page 25 of
the PDF. The requirements for nonmedian roadside applications are described on page 28 of
the PDF:

1610.05(1)(b) Roadside Applications
For typical non-median roadside applications, the following apply:
¢ Install the cable barrier as far from the edge of traveled way as site constraints allow.

e Consider a minimum placement distance of 8 feet from the edge of traveled way to
allow vehicles to use this area for refuge.

e Install cable barrier on slopes 6H:1V or flatter

e There are approved high-tension cable barrier systems that can be placed on slopes
as steep as 4H:1V. The use of these systems requires special placement
considerations, contact the HQ Design Office for guidance.

¢ Along horizontal curves, consider installing along the inside of the curve. Reduce
post spacing per manufacturer's recommendations.

e Provide an obstruction free zone within the cable barrier system’s lateral deflection
distance (see 1610.05(2).

Cable Barrier Design, Roadside Safety Design, Design Policy, Washington State Department
of Transportation, undated.

https://www.wsdot.wa.gov/Design/Policy/TrafficBarriers.htm

Links to standard plans for cable barrier systems are provided on this web page.

MASH-Compliant Cable Systems for Roadside Applications

The Roadside Safety Pooled Fund maintains a MASH implementation database (available at
https://www.roadsidepooledfund.org/mash-implementation/search/) of testing information for a
wide range of roadside hardware, including high-tension cable barriers. A query of this database
identified the following high-tension cable barrier systems:

e Brifen Wire Rope Safety Fence O-Post, MASH
https://www.roadsidepooledfund.org/longitudinal-barrier/brifen-wire-rope-safety-fence-o-
post/

This product uses “[flour wire ropes interwoven between O-shaped steel posts.” A report
detailing test results is available at hitps://www.roadsidepooledfund.org/wp-
content/uploads/2017/01/B245-1.pdf.

e CASS S3 MASH
https://www.roadsidepooledfund.org/longitudinal-barrier/cass-s3-m10-2/
From the description:

High-Tension Cable System. Proprietary wave-shaped slot in S3 x 5.7# post working
in tandem with strategically positioned cables to lower deflections in roadside or
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median barrier applications. Driven socket, driven post or concreted socket options
available and utilizing prestretched or standard 3/4" cables; MASH TL4 on 10:1 or
flatter slopes.

A report detailing test results is available at https://www.roadsidepooledfund.org/wp-
content/uploads/2017/01/b232a-1.pdf.

e CASS S30on4H:1Vv
https://www.roadsidepooledfund.org/longitudinal-barrier/cass-s3-m10/
From the description:

High-Tension Cable System. Proprietary wave-shaped slot in S3 x 5.7# post working
in tandem with strategically positioned cables to lower deflections in roadside or
median barrier applications. Driven socket, driven post or concreted socket options
available and utilizing prestretched or standard 3/4” cables; MASH TL3 on 4:1 or
flatter slopes.

A report detailing test results is available at https://www.roadsidepooledfund.org/wp-
content/uploads/2017/01/b232-1.pdf.

International Resources

Network Design for Road Safety (Stereotypes for Cross-Sections and Intersections): User
Guide, Peter Aumann, Madeleine Bekavac, Lisa Steinmetz, Michael Tziotis, Farhana Ahmed,
Richard Fanning and David Bobberman, Austroads, May 2020.

Citation at https://trid.trb.org/view/1709443

From the abstract.

This user guide provides guidance to road managers, planners and designers on achieving
improved safety outcomes by applying consistent standards along a road corridor. Thirteen
road stereotype tables were identified covering the road network from rural freeways to
urban local access roads. For each road stereotype, a range of cross-sections was
developed with appropriate attributes. Each cross-section was assessed for crash risk using
the International Road Assessment Program (iRAP) and the Australian National Risk
Assessment Model (ANRAM).

Section 5.7 (page 26 of the report, 32 page of the PDF) provides considerations for using
roadside safety barriers.

“Safety Evaluation of Cable Barriers Installation on Rural Highways in British Columbia,”
Mohamed EIl Esawey, Caitlin Sowers, Joy Sengupta and Raoul Jain, Traffic Injury Prevention,
Vol. 20, Issue 2, pages 220-225, April 2019.

Citation at https://doi.org/10.1080/15389588.2018.1555819

From the abstract.

Objective: The objective of this study was to evaluate the safety effectiveness of cable
barrier systems installation on rural highway sections in British Columbia, Canada.

Methods: Data on police-attended serious collisions (injury + fatality) on a number of rural
highway sections in British Columbia, Canada, were used in the analysis. An empirical
Bayes (EB) approach was employed to ensure that the evaluation results were reliable and
to account for the regression to the mean artifact. Safety performance functions (SPFs) were
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developed using data collected at similar sites. For both median cable barrier (MCB) and
roadside cable barrier (RCB) sections, the evaluation was undertaken using all serious
collisions, truck serious collisions, and off-road serious collisions.

Results: For MCB sections, the evaluation results showed statistically significant reductions
of 21.7[%], 53.8[%] and 34.8% in all serious collisions, truck serious collisions, and off-road
left (ORL) combined with head-on (HO) serious collisions. For RCB sections, statistically
significant reductions of 74.7[%], 100[%] and 100% were found in all serious collisions, truck
serious collisions and off-road right (ORR) serious collisions, respectively. The impact of the
after period on the evaluation results was explored. It was found that the changes in safety
become more stable using an after period of 2 [to] 5 years.

Conclusions: Cable barriers were successful in reducing the frequency of serious collisions
on provincial highways in British Columbia.

Guide to Road Design — Part 6: Roadside Design, Safety and Barriers, Graeme Nichols and
Gary Veith, Austroads, August 2018.
https://www.onlinepublications.austroads.com.au/items/AGRD06-10

From the abstract: The Guide to Road Design — Part 6: Roadside Design, Safety and Barriers
provides an introduction to roadside design and in particular guidance on roadside safety and
the selection and use of road safety barrier systems. Roadsides have to accommodate many
features that support the road and the safe and efficient operation of traffic, and have to be
designed with regard to environmental requirements. Part 6 should therefore be read in
conjunction with the following parts of the Guide to Road Design that are briefly described in
Section 2 of this guide, namely: 1. Part 6A: Pedestrian and Cyclist Paths; 2. Part 6B: Roadside
Environment. Part 6 provides information to enable designers to understand principles that lead
to the design of safe roads, identify hazards, undertake a risk assessment process of roadside
hazards, establish the need for treatment of hazards and determine the most appropriate
treatment to mitigate hazards. Methods of evaluating roadside hazards and the effectiveness of
treatment options are summarized and references are provided for detailed information on
project evaluation. A comprehensive design process, guidance and design considerations are
provided for the selection of a suitable road safety barrier and for the lateral and longitudinal
placement of road safety barrier systems.

Chapter H-5: Roadside and Median Barrier Systems, Roadside Design Guide, Alberta
Infrastructure and Transportation, February 2018.
http://www.transportation.alberta.ca/Content/docType233/Production/H5RoadsideMedianBarrier
Systems.pdf

A comparison of roadside and median barrier systems is presented in this chapter. Section
H.5.5.2 provides design and placement considerations for high-tension cable barrier systems
(page 21 of the PDF). W-beam barriers are discussed in Section H.5.5.4 (page 37 of the PDF),
and thrie-beam barriers are discussed in Section H.5.5.5 (page 40 of the PDF).

Manufacturers and Vendors

Gibraltar Cable Barrier System, Gibraltar Global, 2020.
https://gibraltarglobal.com/
Gibraltar products include:

e TL-3: This system consists of a three-strand, high-tension cable barrier designed to
contain vehicle types from smaller cars up to three-quarter-ton pickup trucks.
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e TL-4 Three Cable: This system consists of a three-strand, high-tension cable barrier
designed to contain vehicle types from smaller cars up to 18,000-pound cargo trucks.

e TL-4 Four Cable: This four-cable system is designed to contain vehicle types from
smaller cars up to 18,000-pound cargo trucks.

SAFENCE, Gregory Highway Products, Gregory Industries, 2020.
https://www.gregorycorp.com/gregory-highway/safence
From the web site:

SAFENCE is the tensioned wire-rope cable barrier system from Gregory Industries. As a
“soft” barrier, SAFENCE is designed to safely absorb energy while redirecting the impacting
vehicle along the barrier. SAFENCE also saves money because it is the only barrier system
that meets TL-3 and TL-4 standards with either three or four cables.

SAFENCE is a longitudinal cable barrier system that is [NCHRP] 350 TL-3 and TL-4
approved.

It is available in 3-cable or 4-cable configurations with non-releasable anchors. This is a
preferred system because cables remain under tension after vehicle impact.

SAFENCE meets Test Level-4 requirements with just three cables. A fourth cable can be
added without the need for added testing for installations that specify four cables.
Eliminating the fourth cable from project specifications can result in significant savings while
still meeting test standards.

NU-CABLE High Tension Barrier System, Nucor Steel Marion, Inc., Nucor Corporation, 2013.
https://www.nucorhighway.com/cable-barrier-products/nu-cable-high-tension/

From the web site: The NU-CABLE High Tension Cable Barrier System offers a unique
combination of TL-3 and TL-4 crash-test proven protection and visual appeal in both median
and right-side guiderail applications. Plus the added bonus of a 50[%] to 75% cost saving
versus traditional W-beam and concrete barriers, and up to 20% savings over other high-tension
cable systems.
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Contacts

CTC contacted the individuals below to gather information for this investigation.

State Agencies

Arizona

Chris Cooper

Roadway Standards, Intermodal
Transportation Division

Arizona Department of Transportation

602-712-8365, ccooper@azdot.gov

Arkansas

David Baker

Staff Design Engineer, Roadway Design
Arkansas Department of Transportation
501-569-2054, david.baker@ardot.gov

Connecticut

David J. Kilpatrick

Transportation Supervising Engineer
Connecticut Department of Transportation
860-594-3288, david.kilpatrick@ct.gov

Indiana

David Boruff

Traffic Engineering/Manager

Indiana Department of Transportation
317-234-7975, dboruff@indot.in.gov

lowa

Daniel Harness

Roadside Safety Engineer, Design

lowa Department of Transportation
515-239-1727, daniel.harness@iowadot.us

Kentucky

R. Jeffrey Wolfe

Director, Traffic Operations
Kentucky Transportation Cabinet
502-782-5546, jeff.wolfe@ky.gov
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Louisiana

Kurt Brauner

Bridge Engineer Manager, Bridge Design

Louisiana Department of Transportation and
Development

225-379-1933, kurt.brauner@la.gov

Michigan

Carlos Torres

Crash Barrier Engineer, Design
Michigan Department of Transportation
517-335-2852, torresc@michigan.gov

Missouri

Nickolas Voltenburg

Roadside Design Specialist, Design

Missouri Department of Transportation

573-526-2918,
nickolas.voltenburg@modot.mo.gov

Nevada

Scott Hein

Chief Road Design Engineer, Design
Nevada Department of Transportation
775-888-7797, shein@dot.nv.gov

New Mexico

Afshin Jian

State Traffic Engineer, Infrastructure

New Mexico Department of Transportation
505-795-5993, afshin.jian@state.nm.us

New York

Terry Hale

Professional Engineer 1, Design Quality
Assurance Bureau, Office of Design

New York State Department of
Transportation

518-485-70009, terry.hale@dot.ny.gov
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Pennsylvania

Nina Ertel

Project Development Engineer, Highway
Design and Technology Section

Pennsylvania Department of Transportation

717-425-7679, nertel@pa.gov
Vendors

Brifen USA, Inc.

John Guevara

Regional Sales Manager

Brifen USA, Inc.

405-657-8582, john.g@brifenusa.com

Trinity Highway Products, LLC

Don Gripne

Consultant

Trinity Highway Products, LLC
360-561-3966, don.gripne@trin.net
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Wisconsin

Erik Emerson

Standards Development Engineer
Wisconsin Department of Transportation
605-266-2842, eri.emerson@dot.wi.gov
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Appendix A: Survey Questions

The following surveys were distributed to state departments of transportation (DOTSs), vendors
and crash testing facilities expected to have experience with high-tension cable barrier used as
guardrail on the right shoulder of the road.

State Department of Transportation Survey

The following survey was distributed to state DOT members of the American Association of
State Highway and Transportation Officials (AASHTO) Committee on Traffic Engineering.

Caltrans Survey on High-Tension Cable Barrier as Guardrail

Note: The response to the question below determines how a respondent is directed through
the survey.

(Required) Does your agency use or has it considered using high-tension cable barrier as
guardrail on the right shoulder of the road?

Response Options:

o Yes. Our agency uses high-tension cable barrier as guardrail on the right shoulder of the
road. (Directs the respondent to the General Information section of the survey and the
sections that follow it.)

o No. While our agency does not use high-tension cable barrier as guardrail on the right
shoulder of the road, it is considering this application. (Directs the respondent to the
Agencies Considering High-Tension Cable Barrier as Guardrail section of the
survey.)

e No. Our agency has never used and is not considering using high-tension cable
barrier as guardrail on the right shoulder of the road. (Directs the respondent to the
Agencies Not Using High-Tension Cable Barrier as Guardrail section of the survey.)

Agencies Not Using High-Tension Cable Barrier as Guardrail

Please briefly describe why your agency is not using or considering for use high-tension cable
barrier as guardrail.

Note: After responding to the question above, the respondent is directed to the Wrap-Up
section of the survey.

Agencies Considering High-Tension Cable Barrier as Guardrail

1. Please briefly describe your agency’s discussions or plans to use high-tension cable barrier
as guardrail.

2. Has your agency used high-tension cable barrier as guardrail on the right shoulder of the
road as a pilot or trial application (one-time use)?

e No

Produced by CTC & Associates LLC 35



e Yes (Please briefly describe the pilot or trial application; provide a link to any
documents related to the pilot application or send any files not available online to
carol.rolland@ctcandassociates.com.)

Note: After responding to the questions above, the respondent is directed to the Wrap-Up
section of the survey.

Agencies Using High-Tension Cable Barrier as Guardrail

General Information

Has your agency used high-tension cable barrier as guardrail on the right shoulder of the road
as a pilot or trial application (one-time use)?

e No

o Yes (Please briefly describe the pilot or trial application; provide a link to any documents
related to the pilot application or send any files not available online to
carol.rolland@ctcandassociates.com.)

System Description
1. What is the name of your agency’s high-tension cable barrier system?
2. What is the name of the vendor providing the system (for example, Brifen or Gibraltar)?

3. Does the vendor provide a complete barrier system? That is, does the system include tie-
downs, end protection and other elements needed for installation?

e Yes
¢ No (Please describe the system elements that must be purchased separately.)

4. If available, please provide links to documentation that describes your agency’s policies and
practices for selecting, installing and maintaining high-tension cable barrier systems. Send
any files not available online to carol.rolland@ctcandassociates.com.

5. Does your agency have standard plans or drawings for using high-tension cable barrier as
guardrail?

e No

o Yes (Please provide a link to these documents or send any files not available online
to carol.rolland@ctcandassociates.com.)

6. If available, please provide links to a project plan set that was used for a specific barrier
installation. Send any files not available online to carol.rolland@ctcandassociates.com.

System Implementation and Maintenance
1. How long has your agency used high-tension cable barrier as guardrail?

2. What are the primary factors that determine when your agency will use high-tension cable
barrier as guardrail (for example, narrow shoulder between highway and pedestrian/bicycle
facility, or reduced visual impacts)?

3. Please describe the criteria your agency uses when choosing a high-tension cable barrier
system instead of the more traditional Midwest Guardrail System or concrete barrier for a
specific application.
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4. Please describe your agency’s installation specifications:

5.

¢ Minimum length of barrier on right side.
Minimum radius (e.g., 250-foot minimum).
Minimum deflection area.
Post spacing.
Space needed to install.
Section cross slope.
Slope hinge point/slope breakpoint.
Attaching to a structure.
Speed of facility.
e Other. (Please describe.)
Please describe your agency’s experience with maintaining these cable barrier systems.

System Assessment

1.

In your agency’s experience, what are the safety implications for using high-tension cable
barrier as guardrail?

Please identify how your agency evaluates the performance of the barrier system. Select all
that apply.

Our agency does not have any in-service performance data.

Crash data.

Cost of maintenance data.

Other. (Please specify.)

What are the benefits of using high-tension cable barrier in this application?

What are the challenges of using high-tension cable barrier in this application?

What recommendations does your agency have for using high-tension cable barrier as
guardrail?

Wrap-Up

Please use this space to provide any comments or additional information about your previous
responses.

Barrier Vendor and Crash Testing Facility Survey

The survey below was distributed to the following high-tension cable barrier manufacturers and
crash testing facilities recommended by the Caltrans project panel:

Barrier Vendors

e Brifen USA.
e Gregory Highway Products.
e Trinity Highway Products.

Crash Testing Facilities

¢ KARCO-San Bernardino.
o Midwest Roadside Safety Facility.
e Texas Transportation Institute.
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Caltrans Survey on High-Tension Cable Barrier as Guardrail

1. Has your company manufactured or has your organization tested cable barrier that has
been used in place of guardrail on the right or left side of the roadway (primarily longer

runs)?
¢ Yes (Please respond to question 1A below.)
e No

1A. Please provide the following information about these applications:
e Project description.
e Location(s).
e Project owner (such as state DOT, other transportation-related agency, toll
authority).
e Contact information.

2. If your company has not manufactured or your organization has not tested cable barrier
that has been used in place of guardrail on the right or left side of the roadway, do you have
any plans to develop and test cable barrier to be used as guardrail?

3. Has your company manufactured or has your organization tested cable barrier that has
been used to separate multimodal facilities such as pedestrian and bicycle facilities?

e Yes (Please respond to question 3A below.)
e No
3A. Please provide the following information about these applications:
e Project description.
e Location(s).

¢ Project owner (such as state DOT, other transportation-related agency, toll
authority).

e Contact information.

4. Does your company or organization have installation instructions or installation plan sheets
for installing cable barrier as guardrail (primarily offset from hinge break points, allowable
steepness of slope behind cable barrier and preferred offsets)?

e No

¢ Yes (Please provide a link to these documents or send any files not available online
to carol.rolland@ctcandassociates.com.)

5. Are there any restrictions that would not allow cable barrier you manufacture or test to be
used as guardrail if the field conditions (such as approach slope or dike placement) were the
same as crash testing criteria?

e No
e Yes (Please describe these restrictions.)

6. Crash testing facilities only: Are you aware of any ongoing or planned testing of cable
barrier used as guardrail?

e No

e Yes (Please describe the research facility and provide the researchers’ contact
information and research report, if available.)
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616-20. 10 N WORK ZONE LIGHTING N Ls N1
618-10.00 ) MOBILIZATION \{1s N1 T
£19-10.00 N\ PAVEMENT EDGE TREATMENT NiF ~a71818 o
620-51.30 N TYPE 2 PREFORMED MARKING TAPE {GROOVED). LEFT/RIGHT ARRON ™ £A < 68 ]
620-58,02 N6 IN. WHITE HIGH BUILD ACRYLIC WATERSORNE PAVEMENT MARKING P} LF N 23021
AINT
PAINT ) _
§20-59.03 N & IN. YELLOW HIGH BUILD ACRYLIC WATERBORNE PAVEMENT MARKING %LF V2iz412 o
SN PAINT
PAINT .
620-59.09 Y24 IN. YELLOW HIGH BUILD ACRYLIC WATERBORNE PAVEMENT MARKING ['LF 1a81
N PAINT (HASH BARS)
. | PAINT (HASH BARS) . _
620-59. 21 N]4 IN. YELLOW WET REFLECTIVE HIGH BUILD ACRYLIC WATERBORNE PA N.F Ntesr A

SUMMARY OF QUANTITIES

\

THESE PLANS ACCURATELY OEPICT THE COMF IGURATICN
ADWAY AND ALL APPURTENANCE
FEATURES. INCLUDING NﬂDIFIClT}ﬂNS DESIGNATED CR
AHTHORIZED BY THE ENG!NEER RECORD.

RESIDENT ENGINEER M JVM waﬂ?ﬁ/

AND LOCATION DF THE AD,

"TH1S WEDIA SHOGLD
NOF BE CONSIDERERD

A CEATIFIED

ITEM DESCRIPTION UNIT | QUANTITY
N VEMENT MARKING PAINT
"\ PAVEMENT MARKING PAINT
N 620-53.22 \l6 IN. WHITE WET REFLECTIVE HIGH BUILD ACRYLIC WATERBORNE PA\"»LF N 14953
| EMENT MARKING PAINY
N PAVEMENT MARKING PAINT \
620-70.0t N PAVEMENT MARKING REMOVAL LF X27857
“N620-60.65 N TEMPORARY RAISED PAVEMENT MARKER. TYPE 2 N EA \ 1522
N527-40.00 | CONTRACTOR FURMISHED SURVEYING AND STAKING NLs X o
\['725-04.30 30 IN. PIPE GROUF C Y LF 23
N 725-04.36 ]38 IN. PIPE GROUP C NLF A2
:* 725-04.42 42 IN. PIPE GROUP C \LF 36
| 726-13.24 | 24 IN. CLASS 111 REINFORCED CONCRETE FIPE CULVERT ML No1g
732-10.164 424 IN. OR ALLONED SUBSTITUTE SAFETY SLOPE END SECTLON N EA g ]
N SECTION
T32-10.174 30 IN. OR ALLOWED SUBSTITUTE SAFETY SLOPE END SECTION NEA P e
SECTION
\[752270. T4 {36 IN. OR ALLOWED SUBSTITUTE SAFETY SLOPE END SECTION XEA ot
SECTION ’
\ 732-10.18A .} 42 IN. OR ALLOWED SUBSTITUTE SAFETY SLOPE END SECTION NEA A
N\ SECTION .
T32-20.30A © | BEVELED PIPE END TREATMENT FOR 3C IN. OR ALLOWED SUBSTITUTE \.EA ANRE
\{PIPE
\ M} OR ALLOWED SUBSTITUTE PIPE
T32-20.364 'Y BEVELED PIPE END TREATMENT FOR 35 IN. OR ALLOWED SUBSTITUTE MEA X4
PIPE
“{ DR ALLOWED SUBSTITUTE PIPE -
\ 732-20.42A4 BEVELED PIPE END TREATMENT FOR 42 IN. OR ALLOWED SUBSTITUTE 5 £A ANE
“ PIPE
. (DR ALLGWED SUBSTITUTE PIPE )
1805-10.00A ™ SEEDING ~ CDDL SEASON MIXTURES “LACRE \ 33.5 1
N'805-20.00a N SEEDING — WARM SEASON MIXTURES ] ACRE SO0
N506-10.16 N| SEDIMENT REMOVAL N euvd N |
A 806-10,17  \| TEMPORARY SEEDING AND MULCHING | ACRE N0 o
N806-10.18 N SILT FENCE JLr T 500
N'B06-10.22 ] TYPE 11 DIYCH CHECK \J EA vozo
Nesesa.or " Jwise. \J EA \ 8
N ROSK DITCH CHECK .
620-59.35 N9 IN. BLACK ACRYLIC WATERBORNE CONTRAST PAVEMENT MARKING PALY LF  arso
L iNT
N401-99.05 N MISC. . sorp N\ 4083.4 A
\\ Misc. Optlion 8~Aoute E Asphoit Overlay N
Nao3-99.05  \|misc. Y s0vD L a01.5 ot
\ Misgc. System Geoaynthettic Indericyer N N
N 407-10.05 | TACK cOAT oAl V360 T
Tack Coot N \
N 622-40.10 M\ MODIFIED COLD MILLING (DEPTH TRANSITIONS) \ seyp N 1498
. Modifted Coldmitiing (Depth Transltions}
N70389.65 | WISC. N \ e22z.2 o
\\ \\,1 374 1n Asphalt Conorete Pavement N
403-99.05 ™| MISC- L sqYD N oo A
] Misc., Option B-Houston Rd Asphalt Overla
N03-99.08 ] MISC. | sard No
\\ Misc. Syatem Geocsynthetic Interlayer
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SUMMARY OF QUANTITIES

\FINAL PLANS

\

THESE PLANS ACCURATELY DEP!CT THE CDNFIGIJR.I?IGN
TION OF THE ROADW,

AND L
FEATURES- ENCLUDING MODIFICATIONS DESTGNATED OR
AUTHORIZED BY THE ENGINEER OF RECORD.

& g ' .
RESIDENT ENGINEER[/W Zumwféﬂ/
DATE, !

AY AND ALL

APPURTENANCE

ITEM DESCRIPTION UNIT | QUANTITY ITEM DESCRIPTIDN UNIT | QUANTIEITY
467-10.05 | TACK COAT GAL 330 622-10.03 ] COLDMILLING BITUMINOUS PAVEMENT FDR REMOVAL OF SURFACING (GR] SQYD Vo
. | Tack coat N EATER THAN 3 IN. THICK)
622-40.10 | MODIFIED COLD MILLING (DEPTH TRANSITIONS) savp X1eer ] {GREATER THAN 3 IN. THICK)
“iModIfled Coldmiiling tDepth Tranaltions) $22+30.10 S DIAMOND GRINDING (CONCRETE PAVEMENT) SQYD Yo ot
§16-10.09 i FLAG ASSEMBLY EA X 30 #* Y OPTION A AT HOUSTON RDAD — JaPQ302
202-89.05 MISC. Conorete Removal SoYD 65 ] 502-59. 05 Y MISC. sayD Vo -7
103-99.01 N MISC. LS \ 1 ] OPTION A-HOUSTON RD CONC WIDENING
N Miso. Equipment Rental §13-10.10 ] FURNISHING AND PLACING CONCRETE MATERIAL FOR FULL DEPTH PAVE | SQYD Yo
622-99.05 | MISC. ColdmillIng sQYD N 992.1 o] \] MENT REPAIR
109-99.02 | MISC. £A Y 3119.05 7 DEPTH PAYEMENT REPAIR
N E114 - 25% Share Practica! Design Vaius 813-10.12 \[ SUBGRADE COMPACTION (6 IN. DEPTH) {PAVEMENT REPAIR) savp Vo
“!Rte. BB 2° overlay. 613-10.13 “{TYPE 1 OR 5 AGGREGATE FOR BASE (4 IN. THICK) (PAVEMENT REPA! SQYD A0
616-10.30 “LTYPE 111 MOVEABLE BARRICADE EA g A R
622-99.09 | MISC. Celdmllling STA v 0.5 (PAVEMENT REPAIR}
103-99. 02 MISC. EA NEE 613-10.14 | FuUtt DEPTH PAVEMENT REPAIR SAW CUT (FOR PERIMETER AND INTER|LF Vo T
25% Share of Practical Deslgr . ~ NAL SAW CUTS)
613—40.14 N FULL DEPTH PAVEMENT REPAIR SAW CUT (FOR PERIMETER AND INTER] LF o214 7 INTERNAL SAW CUTS}
" HAL SAW CUTS) B13-10,15 ™ DOWEL PAR (DRILLING, FURNISHING AND INSTALLATION) FOR FULL |EA Vo —1
613-10.15 DOWEL BAR (DRILLING. FURNISHING AND INSTALLATION) FOR FULL |EA Nz “{ DEPTH PAVEMENT REPAIR
" DEPTH PAVEMENT REPAIR FULL DEPTH PAVEMENT REPAIR
613—10.18 ™| TiE BAR (DRILLING, FURNISHING AND INSTALLATION) FOR FULL DEP | EA N30 A §13-10.17 | DOWEL BAR (FURNISHING AND INSTALLATION WITH BASKETS} FOR FUL | EA Vo
"N TH PAYEMENT REPAIR (TYPE L JOINTS) “J'L DEPTH PAVEMENT REPAIR
513-10. 10 “TFURNISHING AND PLACENG CONCRETE MATERIAL FOR FULL DEPTH PAVE | SQYD N o847 A7 FOR FULL DEPTH PAVEMENT REPAIR .
MENT REPAIR 613-10.18 ™ TIE BAR (DRILLING. FURNISHING AND INSTALLATION) FOR FULL DEP|EA o
608-99. 01 "I MISC. Concrets Approach (Rte. WV) LS e "] TH PAVEMENT REPAIR (TYPE L JDINTS)
109-98. 01 | MISC. LS Nt AT FULL DEPTH PAVEMENT REPAIR (TYPE L JOINT N
*{ Epoxy Polymer Gverlay Repalr 622-10. 01 “J COLDMILLING BITUMINOUS PAVEMENT FOR REMOVAL DF SURFACING (3 |sovD Np T
109-40, 00 FORCE ACCOUNT £A N 15421.08 S ~J IN. THICK DR LESS}
% YALT PYMT A ITEMS - JBPOSG2 {3 IN. THICK OR LESS) \
502-11.08 . CONCRETE PAVEMENT { 8 IN. NON-REINF) 50YD 11722 AT 622+30,16  \ DIAMOND GRINDING {CONCRETE PAVEMENT) sQyYp o
622-30.10 ] DIAMOND GRINDING (CONCRETE PAVEMENT) soYD | 954764 4 710-10.10 | EPOXY COATED TIE BARS (DRILLED ANO INSTALLED) LB R =
626-20.00A i PORTLAND CEMENT CONCRETE SMOULDER RUMBLE STRIP STA ¥ 1029.7 & 109-93.02 | MISC. EA \ 1s788.08 o
626-20,01 “{ PORTLAND CEMENT CONCRETE CENTERLINE RUMBLE STRIP STA N | 25% Share Procticul Design
710-10.10 | EPDXY CDATED TIE BARS {DRILLED AND INSTALLED) LB Nezie 47
# | HIGHWAY SIGNING 1TEMS - J8POS02
903-10,10 | CONCRETE FOOTINGS., EMBEDDED cuYD EXTE I
903-12.10 ™ STRUCTURAL STEEL PUSTS LB N3t AT
903-12.40 - BREAKAWAY ASSEMBLY EA L I o
903-12.704 ™ PERFORATED SQUARE STEEL TUBE FOST: 2 IN.. 12 GA. LF N ez A7
903-12.71  \.PERFORATED SOUARE STEEL TUBE POST ANCHOR LF N2 47
903-50.04 N TYPE SHRZL-1 SION SOFT N 1124.2 A
903-50.09 ] 36 IN. OR 900 MM STOP SIGN EA N1 A7
903-50.11 N SIGN, TYPE STRzL-3 SOFT N4es A7
903-95.03 | MISC. LF ITE
N PERFORATED SQ. STEEL TUSE POST, 2 1/2 IN
903-99, 03 MISC, LF ST
PERFORATED SQ. STEEL TUBE POST. 2 1/4 IN
503-88,03 ] MISC. LE 288 AT
" PERFORATED $Q. STL TUBE POST ANCHOR 3 IN
#* JOPTION A AT ROUTE E - 4BPOSG2 _ CHECKED BY: =% %
502-99.05  “LMISC. savh N0 A REVIEWED BY: J)m
“{ DPTION A-ROUTE E PLACEMENT WHITE TOPPING
506~10.30 CuYD Mo ]

ULTRATHIN CONCRETE WHITETOPPING

AN

PROS. ACCEPT: G300~/

REV. AUGUST 2008

o
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REY. SEPT. 8. 8\ ROUTE . STATE CLSTREGT SHEEY MO. r_:‘
MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION 2 A MO 8.1 28
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MA & CERTIFIED
SuM RY OF QUANTITIES . CONTRACT ID. 090626-50% 1 DOCUMENT. * @
o a f 4/ i ] K =
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TOTAL 1~ [LUMP SUM B
L
% g y
. ENTRANCES TQ ROUTE § 3 N
AGGREGATE]| CONCRETE { ASPHALT ASPHALT TYPE 1 AGG. z 293
SHEET STA LOCATION| SKEW TYPE GRADE | WIDTH ILENGTH} APPRCACH SURFACE |ENTRANCES]ENTRANCESJENTRANCESISIDE ROADS{4" THICK BASE REMARKS b EEQ
(FT) (FT) [RADII (FT)} AREA (5Y){ { TONS ¥ {SY) { TONS 13 { TONS )3 (5Y} = ggﬁ
4 80+36. 35 LT ASPH ~0.30% 22.0 70 50 & 50 293 . §¥0k Livingston Rogd. Raconstruct to 4% depth. 5 = 'Ei
4 80+36. 35 RT ASPH —-0.60% 22.0 10 50 & 90 242. 13Kk Livingston Rood. 4" depih. b wro
5 123403, 40 LT B6 AGGR ~5.50% 12.0 10 N/ A 25.1 3.7 Field Entrance. Overicy depth tapers from 4" to 07 z 35?
5 137457, 80 | T 18 ASPH 3. 00% 23.0 3.6 40 & 50 295. 4 Olathe Drive., Dverlcoy depth tapers from 3" +o 07 f’jz -E:
5 137+57.80 /T 28 ASPH -6.00% 24.0 73 40 & 50 325.2%% Qtafthe Drive. Reconstruct to 4" depth. al 2k
5 153453, 00 LT 9z AGGR ~9.20% 12.0 5,9 M/A Z4.3 1.8 Fleld Entrance. Overiay depth tapers from 2" +o 07 za §§
[ 167+47.00 RT AGGR ~J.20% 22.0 10 W/ A 35.3 12.4 Fisld Entronce. Overigy depth fapers from 9.5 to §° > |_. Wl
& 191+, 12 RT AGGR -T.10% 14.0 10 N/ A 26.3 4.9 Privote Entrance., Overiay depth tapers from 5° +o 07 :g ':.;"
|3 220+30.60 L7 101 ASPH ~8.50% 26.5 63.7 a0 & 50 318.9 318.9 Route YV. Overlay depth tapers from 3“ to 0 zo O -]
5 220+40. 00 AT 109 ASPH -1.30% 21.0 58.9 40 & 50 245. 3%k dohn Bryont Road, Reconstruct to 4" depth. <] 0 T
¥ 223+75.50 RT AGGR 1. 20% 18.0 10 N/A 31, 4%k 1.0 Fieid Entronce. fleconstruct to 4" depth. ; -
7 249+H15. 00 RY AGGR 1.40% 11.0 10.1 N/A 23 . 4%k 5.2 Private Entrance. Reconstruct +o 47 dapth. —
7 249+26.00 LT ASPH 5,20% 22.0 51.7 50 4 50 243.5 CR-985 County Road. Gverlay depth topers from 4% 1o 0 %
7 262+492 .80 RT ASPH 2. 40% 24.0 49.1 40 4 30 1131, 2%k foute E {Inciudes rt. turn pvmt). Reconst. to 47 depth. 8
7 268+48. 00 LT AGGR 2.20% 15.0 10 H/A 28. T 6.4 Field Entrance. Hegeonsiruct to 47 depth. i
7 277+H33.60 LT ASPH ~4.20% 21.0 B61.7 a0 A 50 2701 kroli Road. Overiay depth tapers from 5" to 07 %z
] 2B3+69. 00 RT 34 AGGR 9. 40% 10.0 10 HsA 22.3 4.7 Field Entrance. Dvertqgy depth tapers from 10.5% to 07
-] I0B+H9B. 7O RT AGGR —B.60% 28.43 10 MR 42.5 11.0 Commercial Entronce. Overfay depth tapers from 7% fo 0"
8 I15+24.60 LT AGGR &, 20% 12.0 10 N/A 24, Gk 5.5 Field Entrance. Reconstruct to 4° depth.
8 3156+29.30 RT AGER 2.00% 23.4 10 NAA 36.6 2.0 Field Entrance. Overiay depth tapers fram 1.5" fo 4"
8 330+492.80 RT AGGR 0.80% 15.0 10.2 N/A 28.1 2.1 Private Entronce. Overlaqy depth tapers from 2° to 07
-] 334+93, 80 LT bt} ASPH 2. 00t 2t.0 48,8 30 & 50 276.71 Odessa Road. Overtay depth tapers from 27 o 07
8 335+23.30 RT EE] AGGR 5.%0% 16.0 10 N/A 28.8 2.1 Commercic| Entrance. Overlgy depth tapers from 2° 1o Q7
8 338+23.60 LT AGGR 1.30% 27.0 133 NAA 41.5 5.4 Commerclal Entrance. Overiay depth topers from 3.5° +o "
a 342+28.40 RT AGGR 3.60% 16.0 10 M 36.6 4.1 Private Entronce. {lveriay dapth topers from 3" to 0"
9 343+60.20 RT AGGR 2.30% 29.0 T NAA 13.6 3.2 Private Eptrancs. Overlay depth tapers from 2% +to 07
9 343+65.80 LT AGGR ~2.20% 51.0 10 N/A 67. 29K 14,9 Private Entronce. Reconstruct to 47 depth.
9 I47+13.50 LT ASPH 6. 00% 3t. 0 0 N/A 45,6 Commerclal Entrance., Overlay depth tapers from 2° o 0"
£} 351+27.30 RT 55 ASPH G.70% 22.0 46.6 50 & 38 241.7 01d Route § County Rood. Overlay depth fopers from 1.5° 1o 07
9 360+01.10 LT AGEGR 6. 20% 2.0 10 N/A 34.5 7.1 Commerciql Entrance. GOverlay depth tapers from 6" to 0"
g 368+01. 30 LT AGGR ~13.60% 17.0 10 M A 30.0 7.8 Privote Entrance. Overigy depth tapers from 17 to 0"
9 A69+26. 20 RT AGGR 5.20% 14.40 10 N/ A 26. S 5.9 Private Entronce. Reconstruct to 4" dapth.
g 386+15.40 LT AGGR 6.50% 12.0 10 N/A 24. 43K 5.4 Private Enfrance. Reconstruct 1o 47 depth.
] 197447, 80 LT AGGR -5.20% 13.0 10 M/ A 260.0 48. 1 Commercial Entraonce. Overiay depth topers from 5° fo 07
g 399 +06. 40 RT 118 ASPH 1,80% 22.0 72.4 50 & 40 INg.4 Old Route 5 County Rood. Overlay depth topers from 37 to 07
10 A02+70.00 LT 100 ASPH -5.67% 19.0 1.4 50 & 50 261.4 Jasmine Rood. Overtay depth tapers from 5" +o 07
10 408+6%. 40 AT ASPH 2.80% 14,5 10 N/A 27.2 frivote Entronce. Overlay depth topers from 1.5" 4o 0
10 410+27.50 RT CONC 2. 00% 3z2.0 i1 NSA 47, 13%6F 47.1 47.1 8" Thick Commercial Entrance. \
10 410495, 50 LT ASPH ~5.60% 24.0 10 N/ A 38.1 Privote Entrance. Overlay depth iopers from 6.5" to 0" v
10 413+73,60 RT CONC Z2.20% 27.0 10 NAA 43, Bk 43.8 43.8 8% Thieck Commerclal Entranca, SUMMARY SHEET
10 416+69. 85 LT 9% ASEH ~1.,60% 42.5 101.8 75 A TS S92, TNk Houte BB. Reconstruct to 4" depth. \ SHEET 1 DF ‘; 1

#* Quontitios given in TONS ore bgsed on 2.00 tons/cuble yord.

¥ Denotes excoavatlon gquantitias for these entronces are included in voiume groding.
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]
N\ ENTRANCES TO ROUTE 5 CON'T, \ \ = = B
\ AGGREGATE]CONCRETE [BP~1 ASPH] BP—1 ASPH{ TYPE 1 AGG. § E iﬁ
SHEET STA LOCATION] SKEW TYPE GRADE | WIDTH [LENGTH}] APPROACH SURFACE JENTRANCES{ENTRANCESIENTRANCES|SIDE ROABS 4" THICK BASE REMARKS g el =
(FT1} {FT) [RADIT {FT)|AREA (SY}H '{TONS )% N(SY) { TONS 1% { TONS ¥ (SY) 3 2
10 41744, 00 RT AGGR 6.50% 16.0 10 N/ A 29, 138 6.5 Private Entronce. Reconstruct to 47 depth. ‘:_:
10 427+49.00 RT AGGR Z2-BO% 21.0 1Q N/A 34. 3wk 7.6 Fiei¢ Entrance. Aeconstruct tao 4" depth. e
10 442+475.00 LT 36 ASPH 4. 80% 21.5 57.3 50 & 50 260. 99Kk Jongui! Rood. Reconstruct to 4° depth. b
10 442+75. 00 RT 83 ASPH 2.10% 21.0 5.8 5{ & 50 253,2 CR-5-956 County Aood. Overtay depth tapers from 5.57 to 07 E
10 4EQ+20. 20 RT AGGR 1.10% 13.0 10 N/ 5 25.3 2.9 Fieid £ntrance. Overtay depth tapers from 1% +o 0V z "
11 496+46.90 RY 80 ASPH -3.10% 20.0 61.3 50 & 50 265.% {ndependence Hood. Overiay depth topers from 4.5%" to 0 =] T
11 S09+034.50 RT ASPH —-2.00% 20.0 10 N/ A 33.8 Private Entrance. Overtay depth +apers from 1.5” +o 07 & -
B 512+14.70 LT 57 ASPH -1.20% 23.0 G2.2 30 A T5 2668.0 {rchard Road. Cver oy depth topers from 3.5 +o 07 E &
11 518+0%. 30 LT 100 ASPH Q. FO% 15.0 10.2 N/A 26 . ¥k Private Entronge. Reconstruct to 47 depth. “ =
12 523+38.710 RY ASPH 5. 50% 18.C 10 47 & 4Q 29.8 Private Entrance. Overigy depth tagpers from 1.57 to 07 o S
12 523+45.00 LT ASPH -1.90% 0.0 39.5 N/A AT 171.1 Ironwood Road. Resonstruct to 47 depth 'ﬁ
12 524.71.8D RT ASPH 1-G0% 17.0 10 N/A 29. G 29.8 Private Entronce. Reconstruct tg 47 depth. i
12 526+95.00 RT ASPH 0. 60% 16.0 10 WA 29,3 Privaote Entronce. Overiay depth tapers from 67 o 07 "~
12 531+34.40 LT ASPH Z2.907% 44.0 10 N/ A 5. Taek Commercidal Entrance. Reconstruct +to 47 depth. 5
12 531+71.80 RT ASPH ~11,50% 28.0 10 N/A 42.6 Private Eptronca. Overloy depth tapers from §° o oY o | &
12 533+96.00 RT ASPH 10, 10% 17.0 10 N/A 29. 8%k Commercia! Entrance. Overigy depih igpers from 2 to 0" E :
12 541+88.80 RT ASPH 11.90% 16.0 10 N/ A 28, 39ek Private Entronce. Reconstruct +o 47 dapth. —
12 545+16. 60 LT ASPH 2. 300 17.0 10 HAA 29. Taek Private Entrance. Reconsiruct to 47 depth. z 483
12 S545+03, 40 RT ASPH 13.490% 16.0 10 N/A 29. (iek Privaete Entrance. Regonstruct to 47 depth. — ron
12 SSI+06. 00 Rt ASPH —10. 0% 2e.0 a0 S50 & 50 244, 2%k Haze! Road. Reconstruct +o 4° depth. :- -
12 552+08. 40 LT ASPH | ~12.50% | 23.0 10 N/A 36,3 Private Entrance. Overiay depth tdpers from 6° to 07 o :'SE
12 553+35. 70 RT ASEH —6. BOL 22.0 0 WA 5.2 Commersial Entrance. Dver|ay depth tapers from 2.5" +o 0” E ot
12 554+72.00 RT ASPH -7.60% 18.0 10 N/A 31.2 Privote Entronce. Overiay depth topers from 4.5" to 0 -4 "’.:;
12 | 855357.00 LT ASPH | —1D.10% | 22.0 10 NZA 35.2 Private Entrence. Overiay depth tapers from 4.5° fo 0 = 82~
12 557433, 70 RT ASPH =1, 0% 19.0 10 N/A 32.3 Private £ntrance. Overlay depth tapers from 3.5 to 0 ez B
12 55747, 00 LT ASPH 9. 00% 16.0 10 N/A 29.3 Commercia! Entrance. Dver |gy depth tapers from 5.5° to @° g; §3
12 S58+08. 00 RT ASPH ~2.00% 16.0 10 HAA 29.3 Privote Entronce. Overiay depth topers from 1.5" to 07 < n &?
12 559+68. 00 RT ASPH 1.50% 6.0 10 H/A 29.0 Private Entrgnce. Overiay depth tapers from 1.5" to 07 g_’; I- “§
12 559+398. 90 LT ASPH 0.70% 2.0 i0 M/ A 35. TR 35.7 Private Entronce. Reconstruct +o 47 depth. ;8 0 Iy
12 S60+48.30 RT ASPH 5.80% 18.0 10 N/A 30, THH Private Entrance. Reconstruct to 4% depth. x o
12 565+42. 00 LT ASPH 8. 10% t7.0 10 N/A 30. 4% 3.4 Privote Entrance. Reconstruct to 4% depth. 2 D I
12 5T4+06. 00 RT ASPH ~3. Q0% 17.0 10 N/A 0.4 Frivate Entrance. Overilay depth tapers from 2.57 to 07 *
12 5T4+08. 20 L7 ASPH 4. TO% 17.0 0 NAA 30.3 Commercial Entrance, Dverloy depth topers from 5% +o 0° ot
12 576+58. 80 LY ASPH ~&. 50% 22.0 50.2 50 & 50 243.% Hemiock Rood. Overlay deptit topers from 58" to Q7 8
13 585+26. 00 RT ASHPH —G. T 6.0 14 MA 28.2 Private Entranes. Overigy depth tagpers from 5.5" to Q" “
13 587 +70.20 L7 ASPH ~9.20% 26.0 10 N/A 35.5 Privote Ertrance. Overlay deptn tapers from 9.%" to 07 =
13 58%+52. 00 RY ASPH Q. 00% 23.0 az2.1 80 A 80 520, Ik Houston Roud. Reconstruct to 4% depth.
13 5%92+93.7Q LT ASPH 6, 80% 26.0 10 T 39. 63k Privote Entronce. Reconstruct to 47 depth.
13 RYR+1T7.40 i3 ASPH ~G. Q0% 40.0 10 N/A 55.4 Commercial Emtrance. Over!ay depth topers from %.5° to 07
13 602+09.60 RT ASPH 4.50% 16.0 10 NAA 55 . Baek 55.8 Commercial Entrance. Reconstruct to 47 depth.
13 602+77,.50 LT ASPH =3 0i0% 33.0 9.8 A 27.7 Privote Entronce. Overlgy depth tgpers from 2.5% to 07
13 604465, 60 RY ASPH T.40% 16.0 1Q N/A 53, 9%k 53.9 Private Entrance. Reconstruct to 47 depth.
13 GO6+29. 70 LT ASPH -16. 10% 33.0 49,7 50 A 50 300.5 Ogkwood Drive. Overlay depth tapers from 6.57 +to 07
13 60E+E8. 60 RT ASPH 1.00% 16.0 10 NSA 34. ek Private Entronce. Reconstruct to 47 depth.
13 512+88.00 LT ASFH 5. 20% 3.0 51.4 40 & 40 253, 3K 253.3 Oakwood Drive. Reconsfruct to 47 depth.
13 615+49. 30 RT ASPH ~2.30% 16.0 10 N/A 29. 6k Commerciat Entrance. Reconatruct to 4° depth.
13 618+62. 00 RT ASPH —4.20% 40.0 43,6 50 & 50 341.4 Kingshrock Rogd. Qverigy depth tgpers from B8.5" to ¢
13 623+ 00 LT ASPH G.40% 27.0 306 30 & 30 134, 99k 134.49 ¥ ingsbrook Rogd. Reconstruct to 4" depth.
13 G271 +06. 00 RT ASPH ~5.20% 26.0 12 30 & 30 141.5 i gkeshore Road. Overlay depth tapsrs from 1.%" to 07
13 B29+49. 30 RT ASPH 4.50% 20.0 1 N/A 3.5 Private Entranca. Overlaoy depth topers from 4.57 to 07
13 539-+T6. 50 RT ASPH 5. 00% 18.0 10 N/A 25. 49e% Commercicl Entrance. Reconstruct fo 4" depth.
13 540+27.50 LT ASPH Z2.80% 18.0 1Q KA 30. 16k Commerclial Entrance. Reconstruct +o 47 depth.
14 644+76, 30 LT ASPH 11.20% 4.0 10 NAA 57 . Jek Commerciat Entrance. Reconstruct to 47 depth.
14 649405, 00 RY ASPH ~4, Z0% 40.0 10 N/A 29.2 Commerciatl Entrance. Overigy depth tapers from 4.5% to 0
14 650405, 00 LT ASPH ~4.50% 16.0 10 N/ A 2%.3 . . Commercial Entronce. Ovarioy depth topers from 4% to 0
Total s= 190. 4 408.8 Q - g L B55.8 .
N 130 . 1405.8. " 856
* Quantities given in TONS are based on 2.00 tons/cubic yord. \
¥k Danotes excavation gquantities for thesa entronces ors included in volume groding. SUMMARY SHEET
“NSHEET 2 OF 11 ,
o
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] B ' . \ ROUTE statt BESTRECT | SHEET . @
MISSOUR! HIGHWAYS AND TRANSPORTATION COMMISSION N\ Liini ) i S [MO| 8 | 2B :
é si%i%sﬂﬂ_‘ gﬂ-g ‘i a.ﬁw JOB NC. Japogoz - “THIS MEDTA SHOULD g
MOT 8 CONS[RERED =3
SUMMARY OF QUANTITIES w .\ CONTRACT 1D, 090626501 — b ceRrir e .
. i fg. T/ =
Orawn by: (ﬁ, /H/ N\ PROJECT NO. FAF-5-2(28) | I
1/ Mo N o2 -l -
Cheoked by:( Ay Huebed 71 \[owrr LacLeoe — DATE 2
N \ g R
PAVEMENT EDGE TREATMENT PROCESS AND PLACE AGGREGATE BASE w I e
PAVEMENT PROCESS & PLACH 2 - S
STA STA £ BGCATION JEDGE TREATMENT REMARKS STA S5TA LOCATION AGGR BASE REMARKS & < e
~LF \ STA B!
41434.8 651+88.35 17 60837.2 INCL'S BRIBGE EXCEPTION 41+434.8 €51+88, 35 LT €08.35 INGL'S BRINGE EXCEPTION ;
41+34.8 143423, 2 RT t0188.4 41+34.8 651+B8. 35 RT &08. 35 INCL'S BRIDGE EXCEPTION —
383400 651+88.35 RT . 2GRBA.A4 N s
TOTAL= N 97914 TOTAL= N1216.7 &
- i
PIPES AND END TREATMENTS & =
RCP GROWP € SAFETY SLOPE END SECTION ; BEVELED END TREATMENT x &
24" 30" 36" 42" {(6:1 SLOPES) {3:1 SLOPES) CLASS 3 ROCK & =
SHEET | STATION | LOCATION | CLASS 3 24" 307 36" 42" 30" 36" 42" EXC. LINING REMARKS = -
CoF. L.F. | L.F. | L.F. | EACH IEACH | EACH | EACH | EACH EACH EACH c.v. C. Y. i
7 242468, 10 LT 5 1 1 n
] 344439, 76 /T 5 t 1 n
10 412+19.6 R 9 i 5 i
12 558+00.0 LT-ENT 23 f 1 15 ROCK LINING FOR BOTH PIPE OUTLETS u :
12 558+430.0 L7 1 END SECTION FOR EXISTING PIPE 3 "
12 5549+98. 9% LT-ENT 3z t 1 5 ™
12 5E5+42, 0 i T-ENT E 1 t =z a8a
41027 RT-ENT 5 o Sgi
G13+13 RI<ENT - = ~ N N 5 N N N 1 _ —10 = = i
TOTALS={ “~19 _- | 2% 32 -] 36 ¢ & o T Al B N T 3 N 39 x ,_gr.l;
o by
~ > g =t
coaSLEEDm?\rAm& TEMPORARY * EARTHWORK z e
= 4 8™
STA STA ROUTE LOCATION SEASON SEASON ISEED (20%) REMARKS SHEET STA STA Ex%';ﬁ%%“ Eﬁg:ﬂg;éﬁ REMARKS gﬁ f,g
ACRE ACRE ACRE v Y E3] I" E3
41+34.80 651+88, 353 3 LT, 314 41+34.8 651488, 35 37786.0 17360.0 93 B
41+34,80 | ©51+88.35 5 RT. _ 314 | ENTRANCES {7 355.0 ~ 715.0 SEE_ENTRANCE REMARKS =3 O s
TOTALS= ~33,5 0 - ¢~ TOTALS= N 38165 N18135 — 3 Q i
; -
- CONCRETE MEDIAN STRIP 5 Z
3" w
SHEET | STATION| STATION{ RODUTE LOCATION Y. REMARKS g
T PE2454.15 | 202+TT. 22 3 RT 30.86 LOW PROFILE ISLAND
10 416+33.18 | 417426. 47 k] 1) 65.04 LOW PROFILE ISLAND
t3 589+64,54 589471 5 RT 3.8 LOW PROFILE ISLAND
TOTAL= ™ 106.4 =
CONTRACTOR FURNISHED ~ ~ N
SURVEYING AND STAKING WORKZONE LIGHTING TYPE 2 FIELD LABORATORY MOBILIZATION
TOTAL =1 LUMP SUM TOTAL =1 LUMP SUM 1~ TOTAL =0 LUMP SUM TOTAL = 1 LUMP SUM™
~ LEVEE (PAID AS INTERCEPTION DITCH)
SHEET | STATION | STATION | LOCATION ISIDE SLOPES|TOP WIDTH| MATERIAL | 100 FT. REMARKS .
12 552465 555+79 [ 231 1.0° ROCK 3.14 BUILD FULL LENGTH 710 ELEY. 1192.92 AS SHOWN ON CROSS SECTIONS
12 556-H}5 557+30 7. 211 1.0° ROCK 1.85% BUILD FULL LENGTH T0 FLEV. 1190.36 AS SHOWN ON CROSS SECTIONS
12 558408 559+25 L. 31 2.0 EARTH L 1.17 BULLD FULL LENGTH TO ELEY, 1189.50 AS SHOWN ON CROSS SECTIONS
TOTAL= NS
NCONCRETE DITCH LINER
SHEET ! STATION | STATION | LOCATION | DEPTH S.Y. REMARKS ~ SUMMARY SHEET
12 565460 566-+90 LT, Q.78 1268.7 - EXTEND EXISTING L INER UPSTREAM TO ENTRANCE RIPE ~.SHEET 3 0OF 11
TOTAL= |\ 128.7 -1~
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RGUTE STATE DESTAICT SHEET MO, D
Led
MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION N EHNAL | NEERAL: 28 5
bR §§3L & J0B NG, JBPOS02 ;Tuurlsasuicoolu‘sasoﬂaa:;an %
. A CERTIFIED
SUMMARY OF QUANTITIES w N \ CONTRAGT 1. 0Q0E26-50% — BOCUNENT . ” 2
o . =
Drawn by: CG 6;»2/ T} \\ PROJECT NO. FAF~5-2(28)- ]
- e
. ;f'] . o F ; a \ - |
Checked by:/ iz /1.--.«/5&,\;,; F-i2t  COUNTY  LACLEDE ~~ DATE =
]
a
S & lE
z x il
w [r] o
8 x =z
& E [ [
a 2
=
e
-
i
& v
Lond T
[ -
b =
[ |
o
o =
=] i
{¥i]
oL
4
-
-4
()
W "zl
‘; =4
= L,
= o
5 g3
AN b -3
Ay = 3 3
PAVEMENT QUANTITIES x g 1
& Sre
W :w
NET PCCP PCCP DI AMOND TIE TIE % 302
SHEET; STATION|STATION| LENGTH toc 8” THK—LT | 8" THK-RT GRINDING BAR—LT BARS-RT REMARKS Eg “é:
FEET <SG, vD. | ~S0. YD. | <SQ. Yb. | “LBS LBS o= gg
< F‘ o
4-7 41+34.80 {226+87.00 18552 RTE 5§ 18552 18552 82454 9914 3914 INCLUDES +1.94 FT FOR TWO EQUATIONS 2; ﬂé
1 22B+87.00{230+75.70 389 RTE § 234 259 1468 260 260 WiDTH TRANSITION ;8 0 iy
7 230475.70]238+68.70 793 RTE & 264 264 2467 530 530 5 $
7 238468, T01242+57.50 389 RTE & 259 253 1469 260 260 INCL +.98 FT FOR ONE EQUATION, WIDTH TRANS e Q -
7 242+57.5901249+50.00 £93 RTE 5 693 893 3078 370 30
7 249450, 00 1253+62.40 412 RTE 5 275 275 1558 2715 215 b=
7 253+62.40[258+54.10 492 RTE 5 164 164 1530 328 328 WIDTH TRANSITION g
7 258454, 101262482, 80 439 RTE 5 Qa Q 0 0 Q SEE OPTION A OR B FOR PAV'T QUANTITES $
7 262+32.80[270+73.50 781 RTE 5 Q 4] 0 o] Q SEE OPTION A OR 8 FOR PAV'T QUANTITES =
T—12 1272+78.905T7+0B. 70 30430 RTE 5 30430 30430 135244 16262 th262 INCLUDES -2.53 FT FOR TWOD EQUATIONS
12 STT+H0B. TO{STB+18.70 110 RYE 5 aB 38 464 59 59 WIDTH TRANSITION
12=13 [578+20.00{585+41.50 722 RTE & 561 561 2885 386 386
13 585+41.501596+61. 50 1120 RTE o 0 &) Q 2 o] SEE OPTION A OR B FOR PAVEMENT QUANTITES
1314 [596+61.50{639+12. 40 4251 RTE & 3306 3306 17004 2272 2272 INCLUDES +0.24 FT FOR ONE EQUATION
13-14 [639+12.40{651+98. 00 1286 RTE § 1000 1000 M 5142 687 887 TRANS 38" TD 58’ WIDE PAV'Y
55861 55861 ~ 2547641, 31602 — 31602 —
TOTALS= ~, 111722 V63204 — USENG3210 -

SUMMARY SHEET
™ SHEET 4 OF 11
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DATED.

. . \ U TE STATE QISTAICH SHEET NU.
MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION \ FIRAL FLARS J 2 1M 8 |28
H ﬁé‘%é e 4 L.% 15 8% JoB NO.  JBPDY0Z — “THIS MEBLA SHOULD
HOT BE COMSEDRRED
SUMMARY OF QUANTITIES ) ‘ CONTRACT ID. 090626501~ A CeRTiFiED
Ll gD
Drawn by: Cda.(&Cﬁ (jz/ 7/ { \ FROJECT NO. FAF—S5-2(28)— 1
Checked by: {jws) HM&J) 7~ [ i N counry LACLEDE DATE
o | |
g g
ir]
N \ & 5
N\ SILT FENCE ~ 25% SHARE PRACTICAL DESIGN VALUE ENGINEERING \ E ¥
< SILT | SEDIMENT CONT. ' MISC. COLDMILLING &
) . V.E.
SHEET | STA. STA LOCATION FLENI_E:E RELEOYVAL REMARKS N, e LOCATION AMOUNT Ap———
5714 2 RYE 85 INTERSECTION §3119.05_~ LR LOCATION 4 AMOUNT
ECA 153470 | 154+75 LT, 75 5115 #3 HOUSTON RD s $19738.08 E113 ATE BB INTERSEC sez TNl
ECT 242425 242490 RT. 113 5118 *4 RTE E INTERSECTION o1 L.5. ~ 8117 RTE E JUNCTION | 0.5 STA Fo 4
ECT 249+33 250455 RT. 113 =
] 268455 26%+55 LY. 1064 a
ECs 268450 263455 RT. 35 . §
_ MISC, CONCRETE APPROACH 2
N
CONT INGENT
N MISC. CONCRETE REMOVAL MISC. EQUIPMENT RENTAL LNIE;]\;E L OCATION AMOUNT
CONTINGENT CONTINGENT ™~ 5123 RTE w¥ "\1 T
LINE AMOUNT L INE AMOUNT "
. ND. NO. =
N 5111 N, BB 5.Y. o ¥ 5112 T1L.5. 3\ 3
MISC. EPOXY POLYMER OVERLAY REPAIR | — o
N CONT INGENT = Ecd
TOTALS= | ~500 [ '—NEUNE LOCATION AMOUNT = agz
" - .\ [+ 4
5124 370400 += 70 271900 —) 1 1.5, o] | & B
~ @ 4t
ROUTE 5 AT ROUTE E F“_:z 2zC
. CONTINGENT ITEM # 5101 5102 5103 1. 5104 al g8
\ WHITETOPP ING N DIAMOND ~COLDMILLINGI\ ASPHALT FGEOSYNTHETIC| \ TACK | TRANSITION 22 Eq
STA STA LOCATION [ 47 THICK LACEMENT | GRINDING 4" DEPTH | 33" THK INTERLAYER COAT _ {COLOMILLING REMARKS w3 - N
cY SY SY SY sY SY GALS SY E35 0 I
254+79. 1 258+54.1 NB/SB 720.0 I " TQ 0" DEPTH TRANS = 3
258+54.1 262+77.0 RY T0.5 INCL RAD AT RTE E ; 0 -
258+54. 1 2T0+73.5 LT 203.2 —
258+54.1 2T70+73.5 ME/58 G089, 4 HINCL TRANS PAV'T ﬂ:'= Z
2634+06. 8 2T0+73.5 RT 121.8 INCL RAD AT RTE E 3
268+398.5 2T0+T3.5 NB/SB N . N 778.0 07 T3 17 DEPTH TRANS 2
TOTAL = ~, 0 o - ~0 0 N, 4089.4 | N\ 401.5 — [ 360 -} “1498.0 — b
5
 ROUTE 5 AT HOUSTON RD
CONTINGENT ITEM #/5106] 5105 15108} 5109 5107
DOWEL BARS TIE BARS | FURNISH &| 47 TYPE 6" TIE BARS
SHT] STA § STA | LOC 8" NON-REINFI 13" DRILL, FURNISH DRILL. PLACE 1 OR S AGGR. | SUBCRADE | FULL DEPTH {DRILLED &|DIAMOND | 124" 13" [TACK| TRANS |[GECSYNTHETIC REMARKS
CONC PAV'T | COLDMILL | FURNISH. [ & INSTALL | FURNISH, CONCRETE | FDR BASE {COMPACTION| SAW CUT | INSTALLED]GRINDING| ASPH | ASPH |COAT [COLD MILL] INTERLAYER
& INSTALL |W/ BASKETSI & INSTALL OVERLAY
sY SY EA EA EA SY SY SY LF LB8S SY SY 5Y GALS SY SY
13 [583+91.5/585+41.5] NB/SB 833.5 17 70 Y TRANS
13 [5R5+H41. 5587 +16. 5; NB/SB
13 15B5441.5]596+61.5 LT
13 (585+41.5{596+31.5 RY
13 [5R5+H41. 51596461 . 51 NB/SR 8222.2 HINCL TRANS PAY'T
13 BBT+16.55944+86.5 LT
13 I5B7+16.5594+88.5] RT
13 [SBTH 6. 51594+86. 5 NB/SB
13 1594+486.5{596+61. 5} NB/S58 s
13 [596+61.5{598+11.5] NB/3B o ~ N N 5\ N N N N ~ %+ );‘ 833.5 0" TO 1" TRANS
0 - "0 - o~ 0 0 - 5 0 - ~ 0 0 - T -0~ b0 -1 6222.2-1310.0] 1667.0 o

:?SUMMARY SHEET
"SHEET 5 OF 11
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AMITE STATE D4STRICT | SHEET WG e
=5
MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION N N 5 MO} 8.;28 ) <
Su OF IME PEENSL Rt N uos na. JBPO902 Vo 8 CONS1oFRED. z
A T
MMARY QUANTITIES i}é ) é ) A\ Pr——— 090626501 1 i .
s ] St : 2
Drawn by: C—Q p CH Cae . 5726/ N\ rrocect no. FAF-5-2028) A 4
3 A i "": Ao e T s . )
Checked by: 7z #adstye 5-Ri-il et LacLEDE . DATE 5
al [E
N AN g g E
2 DR 4 STRAND HIGH TENSION GUARD CABLE N TURN ARROWS 4 ¢ [~
TCGTAL LENGTH ADJUSTED FOR ANCHORS END ARROW DIRECTION NO. = W E
SHEET {BEG. STA.i END STA. RT. SIDE LT. SIDE RT. SIDE | LT. SIDE { ANCHORS SHEET STA LOCATICN Left | Right ARRDWS ® 2 v
4 42+34.50 73434, 50 3760 3700 z 1 4z+17 LT 1 1 =
3 46 +34. 00 75488, 50 3294.5 3235 Z 1 42492 LT 1 i =
a5 94474,50 | 133+39,50 3875 3865 z 1 qa+i 7 [ 1 1 -
4-5 96+44.00 118+19.00 2175 2115 2 4 133+18 RT | | g
5 123422.50 | 130+04.00 EB1.5 622 2 4 135+38 RT 1 7
5 T37+71.80 | 159+35,00 2163.5 2104 z 4 136+63 RT i 1 3 o
5 138+15.00 | 132+12.00 1337 1337 F 7 738453 LT 1 1 £ -
) 154431.00 | 160+81.00 €50 590 H 4 139+78 LT i 1 = z
5-6 162+23.00 167+28.50 505.5 445 2 4 141+98 LT 1 1 b4 —
3 165+24,00 1 170+24.00 £50 440 F 6 215494 R 1 7 3 i
& T71481.50 | 185+63.00 1387.5 1328 ] 3 Z16+14 RT i 1 i
& 174+02.00 17T8+02.00 400 340 2 6 219+39 RT 1 1 0
3 184+11.50 | 167+99.00 387.5 328 2 7 221+30 LT 1 i ok
& 192+32.00 202+07.00 975 e 2 I 222455 L7 i 1 =
3 201+87.00 207+B7.00 600 540 2 7 224+T75 LT 1 { w s
& 205+18.50 210+93.50 575 518 2 7 244+91 RY 1 1 % 9
57 220+91.50 224+79,.00 3B7.5 328 2 T 247410 RT 1 1 Q o
I 249+35.00 261+50.00 1215 1158 2 7 248§+35 HY 1 1 z o~
7 249764.00 | 266+53.00 1689 1629 Z 8 260+33 AT 1 1 =] 839
7 Use GR at Goodwin Hollow Bridge 8 262+26 RT 1 1 = z8g
1-8 277T+58.00 282+450.00 432 432 2 8 263+28 LT 1 1 E ug®
] 283+80.50 292+23.00 842.5 183 2 8 265407 LT 1 1 E ey
] 285+80.25 | 296+17,75 1037.5 978 z 8 26T+17 LT 1 1 9 5E=
El 301+57.50 306+07.50 450 390 2 a 212+10 RT 1 1 é 3"'1.
8 303+46. 25 309+33,75 587.5 528 2 11 274450 RT 1 1 = 1 - St
8 315+50.00 | 327+34.00 684 624 2 11 276+5 RT 3 1 oo £5
8 31748200 | 326101.00 575 765 7 1 352436 LT 1 i 24 4]
] 347407.00 | 351+24.00 417 357 2 13 353461 LT 1 3 wI |- Hx
] 548+03.00 | 359+83.50 1586.5 1021 z 13 355781 LT 1 1 - 0 <
5 351479.00 | 359+96.00 817 757 ? 13 410465 [T Z 2 x0 s
3 368+454,50 | 375428, 50 675 £15 2 16 41447 RT 1 1 = 0 7
5 386+33.50 | 395+96.00 762. 5 703 ) 1% 41572 T i 1 T
3 391+43.00 | 357+34.00 585 575 z 16 497 +36 I 1 1 s
10 411+14.50 416-+08.00 493.5 434 2 18 498+61 LT | 1 g Z
10 419+37.90 | 426+75,40 737.5 618 ) 18 500+80 T 1 1 @
11 A72+76. 50 491+14.00 1887.5 1828 2 18 572426 BT 1 1 ;
1 474+49.50 | 434+62.00 2012.5 1953 z K] 57446 RT 1 i
11 E00+09.00 | 807+711.50 762.5 703 z 19 575471 AT i 1
11 503+43.00 511+57.00 814 T54 2 12 586+50 LY 1 1 2
12 533+B4.50 540+5%. 50 8715 615 2 1% 590+42 LY k| 1
12 548+27.00 | 551+81.00 364 364 ) 19 591467 [ i i
12 552+26.50 555+59.50 343 283 Z 19 592+43 LT 1 1
¥ E64+23.80 | 570+11.00 S87.5 528 P 19 59900 LT i 1 2
12 567+22.00 | 573+41.50 669.5 610 2 20 50400 LT 1 1 2
12 574+23.50 5T8-+B5.00 461.5 402 2 20 609 +00 LT 1 | 2
13 620+59.00 | 626+79.00 620 560 2 20 614100 LT 1 1 z
13 624+86. 00 630+11.00 525 465 2 20 &15+00 LT 1 i 2
14 649+18.50 | 652+21.00 302.5 243 2 20 624+00 LT 1 1 2
- 20 629400 [T 1 i 2
Subtotals= 21,011 23,349 94 23 €34+00 LT 1 1 2
Totdls= . 44,360 « N\ 94 S 21 £39+00 LT ! ! 2
21 644100 AT 1 1 z
21 BAG+00 RT 1 1 2
21 554+00 AT 1 T z
TOTALS= 53 15 - 68 — |
f
FINAL PAY=] \ 68 ]

o SUMMARY SHEET i
™~ SHEET 6 OF 11+
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- . \ AMTE ﬁl{i BISTRICT M@ET@ r,:')
MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION SR 13 8 g
&-Ma i Yok N Jas NO.  JBPORDZ .N.!DH:SBE“ECDDIN‘SISD"EBRUELDB 2
SUMMARY OF QUANTITIES h\ pry—————— L
T E
Orawn by: LQL,QG Gl T/ 1 [ proutet N0, FAF-5-2(28) &
Checked by:? Cw) F‘de”} 7-f2-t \ COUNTY LACLEDE DATE g’
N N\ A g Ié
. TYPE Il DITCH CHECKS N.TYPE 11 DITCH CHECKS, CONT'D \ TYPE 11 DITCH CHECKS, CONT'D & % 5
DITCH SEDIMENT DITCR SEDIMENT DITCH SEDIMENT w ] >
SHEET | STA. | STA. | LOC. | SPACING | CHECKS REMOVAL SHEET | STA. | STA. | LOC. | SPACING | CHECKS REMOVAL SHEET | STA. | STA. | LOC. | SPACING | CHECKS REMOVAL = y i
EA cY EA cY EA cY o s W
<,
T
£
z i
= T
*
5 ]
o -
[=]
E
.
a e
8 323
= 321
= o
[%] W o=t
% wre
E g5 Y
o -
N g
3 28
“2 F‘ =¥
v E S
> -
- ) )
\ . 2 04N :
TOTAL= | - 20 «— vV 0 o > 0 ?
; -
s
3 |1
7]
=

N SUMMARY SHEET

S.SHEET 7 OF 11
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\ méﬁ hs;a; RISTRIGY M@sr{ém ?“J
MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION \ =
. Jog No.  JBPO90Z - ;T:T[sazuecoc::srsuui:u:nu %
SUMMARY OF QUANTITIES :\ CORTRACT 10, 090B26-501 — A SERTIFLED 2
Drawn by: C,QZ:AC( J\@ﬂ T/ /0 \ FROJECT NO. FAF-5-2(28) =] '“f
Checked by: [/, %Al/j -y 2-yf  JeowTr LACLEDE < DATE =
( Aty W athes) 5
z
N LN N 2 =
. ROCK DITCH CHECKS “ ROCK DITCH CHECKS (CONT) . ROCK DITCH CHECKS (CONT) 2 g ot
DITCH SEDIMENT DITCH SEDIMENT DITCH SEDIMENT 8 £ IE‘
SHEET STA. LOCATION | CHECKS REMOVAL SHEET STA. LOCATION | CHECKS REMOVAL SHEET STA. LOCATION | CHECKS REMOVAL = ® o
-
EA cY EA cY EA cY 3 2
2
& o
& =
= &
3 —
:
(FE]
i
z -
g L
2
:
& - 3%
N & $E2
TOTALS= |~ 8§ — N = 8.c
~2 8-
— [ =]
\_FORCE ACCOUNT 24 £3
— il
CONTINGENT v3 k- i
LI AMOUNT 3o 0 &
5125 $15421.09  — § 0 ?
o
2 |2
o
3
L
N PAVEMENT REPAIR SUMMARY
CONTINGENT LINE NO.] 5122 5119 5120 5121
PAVEMENT SAW DOWEL TIE
REPAIR cuT BARS BARS
STA. LOCATIGN SIZE S.Y. L.F. EA. EA.
44+07 NBL 1iXie 14.7 13 22 10
i58+33 NBL 6X12 g 36 32 4
616+16 NBL 6X12 : it 22 2
634445 NBL 8X12 8 36 22 4
616445 S8L 6X12 8 30 32 y:
634+45 S8L 6X12 8 30 22 4
FINAL PAY TOTAL: |\ 54.7 | N214a v | N 32— | \ 30 —
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] ROUTE STATE DISTRICT | sHEET w0, -
MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION N\ Doty oy J 5 1Mo 28 F
TS P VR S WL YA TV \{ o8 wo. JBP0O90Z RIS WEDIA SHOULD fo)
=
SUMMARY OF QUANTITIES w@ @ G \ CONTRACT 1. 090626501 — s cerniFico %
- e =T
Orawn by: (et  Nenoster vo. FAF-5-2028) — I3
Checked by: C,ﬂzw; f{ ,4-'{/,,./ F-fe-i >
/ v \fcowrr LACLEDE « DATE =
(=]
\ ; i IE
“ STRIPING AND RUMBLE STRIPS g ﬁ =
\ g 18| E
N N . \ : g ﬁ
b WET REFL \\ ’\VET REFL ET REFL \\ CONCRETE = E m
STA STA LoC SHEET | TYPE SOLID CONTRAST “SOLID SOLID INT SOLID SOLID  ICL RUMBLE|SH RUMBLE] REMARKS a 2
6 IN WHITE STRIPE 6 IN WHITE}4 IN YELLOW{4 IN YELLOW{6 IN YELLOW|[24 IN HASH\ STRIP TRIP i
l..F. L.F. L. F. L.F. L.F. L.F. f.-F. S5TA. STA. -
41+34.8 | 220+14.0 LT PHM1-PM6 | SINGLE 17875.2 T42.5 ~ rj
41+34.8 | 262+76.0 RT PM1-PM8 | SINGLE 22141.2 - 185.1 ~ 7
42417.0 | 46+57.0 LT M1 SINGLE 435.0 .~ & o
42+17.0 | 48+66.0 cL M1 DOUBLE 1298.0 [ * E =
42+17.0 | 48+66.0 CL BM1 DOUBLE 1298.0 * = =
4B+66.0 | 131408.0 [ PMi-3 | DOUBLE 16484.0 ~ 81.1 ~ * 2 -
48+66.0 | 131408.0 CL BM1-3 | DOUBLE 16464.0 ~ 81.1 * w z
4B467.0 | 52+00.0 CL PM1 T2 Q
S2457.0 | 122+18.0 AT PM1-PM3 | SINGLE 1755.3 — 1755.3 ~ e
123+50.0 1 131+08.0 cL M3 170~ o
131+0B.0 | 137+3B.0 CL PN3--PM4 | DOUBLE 1260,0 ~ 5.8 - * .
131+08.0 | 137+36.0 TL PM3-PM4 | DOUBLE 1260.0 - * oy
133403.0 | 137+38.0 RY P4 SINGLE 435.0 g’ -
1357418.0 | 142413.6 ET Fhid SINGLE 435,08 - -3 A
137+78,0 | 144+00.0 cL PM4 O0UBLE 1244.0 5.1 - * - —
137+78.0 [ 144+00. 0 cL PM4 DGUBLE 12440 - * & 28s
144+00.0 [ 151+25.0 [ €L Phd 175~ b %Y
144400.0 | 213426.0 CL PMA—PME | DOUBLE 13852, 0 &8 7 * P Sgm
144400.0 | 213+26. 0 CL EMA—PNG | DOLBLE 13852.0 — g8~ ¥ x o
152+30.0 | 209+36. 0 LT PMA-FME | SINGLE 1426.5 ~ 1426.5 e gre
710+20.0 | 213+96.0 CcL PME Bz - z sl
213426.0 | 220+14.0 cL PME DOUBLE 1376.0 7 6.4 -~ * . sz
213426.0 | 220+14.0 CL PME OOUBLE 1376.0 * ol gg
315+79.0 | 250414.8 ] RT PG SINGLE 435.0 za g?
220+56.0 | 224+91.0] LT PME_PMT | SINGLE 435.0 w3 }_ M
220+56.0 | 226+87.0 CL PME~FMT | DOUBLE 1262.0 5.8 * =2 %
220456, 0 | 226487, 0 CL FMG-PMT | DOUBLE 1262.0 - * =0 0 @
220+85.0 | 415488.0 [ PME—PM13 | SINGLE 19503.0 158.7 ~ o O 7
2z26+871.0 | 230+00.0 CL PMT 84 T -
226487.0 | 242+59. 0 L PMT DOUBLE 3144.0 © 14.4 * -
226+87.0 | 242459.0 cL M7 GOUBLE 31144.0 . 5.4 — * T z
240+00.0 | 542+59. 0 cL PMT 75 2
247+59.0 | 249+10.0 cL PM? DOUBLE 1302.0 6.0 ~ * bld
242453.0 | 249+10.0 CL PuT DOUBLE 1302.0 - * b
244+176.0 | 245+10.0 RT BMT SINGLE 435,0
243+36.0 | 253+50.0 CL PMT-PMa 122 -
249+36.0 | 262+62.0 cL PMY—PM8 | DOUBLE 2€52.0 12,3 7 >
749150.0 | 262+76.0 Tl PM7-PM8 | DGUBLE Z652.0 — 12.3 - *
259+20.0 | 262+76.0 cL PMA 103
260+33.0 | 262+76.0 RT PMB S INGLE 243.0 ©
263+07.0 | 267+92.0 LT PMB SINGLE 485.0
263407.0 | 270+08.0 cL PMB DOUBLE 1402.0 - *
263+07.0 | 270+48.0 CL PM8 DOUBLE 1482.0 £.5 *
263407.0 | 645+95.8 RT PMB-PMZ1 | SINGLE 44B.7 —
763+07.0 | 657+48.2 RT FMB-PMZ1 | S INGLE 39441.2 -1
270+08.0 | 270+48.0 CL. EMB 38 .~
270+08.0 | 2716+30.0 CL FMB DCLBLE 1364.0 ~ 3.6 ~ *
270+48.0 | 216+30, 0 L PHE DOUBLE 1284.0 *
272+55.0 | 276+30.0 RT PME SENGLE 436.0
2771+18.0 { 281+00.0 CL PME 114
277+18.0 | 351+02.0 L EMB-PM11 | DOUBLE 14766.0 72.8 -~ *
277+32.0 1 351+16.0 GL PMB-PM11 | DOUBLE 14768.0 — 72.8 *
281+452.0 | 343+10.0 RT PMB-PMi1 | SINGLE 1539.5 1539.5
344445,0 | 351+16.0 cL EM11 164
351461.0 | 355+396.0 LT PM11 SINGLE 435.0 -
351+61.0 | 358+24.0 ch BM11 DOUBLE 1326.0 §.1 *
351+61.0 | 358+24.0 CE Pu11 DOUBLE $326.0 *

¥ CENTERL INE DOUBLE YELLOW STRIPES ARE LISTED TWICE TO ACCOUNT FOR 2 SETS OF DOUBLE LINES IN THE MEDIAN
SHOULDER RUMBLE STRIP SUBTOTAL AND TOTAL INCLUDES DEDUCTION FOR GAPS AT ENTRANCLS AND INTERSECTIONS
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\ REUTE STATE BrsTRIET | SEET wo. B
MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION J=1M0| 8 |28 -
. |08 No. JBPO202 '::TIsazﬁcun:s::ﬁ?:;uo g
SUMMARY OF QUANTITIES \ CONTRACT 10, 090626-501 — 4 ecRT)e 1ED %
oy 4 B/ 3
Der by= waj él‘}' /“'/( { \ PROJECT NO- FAF-5"'2(28 ) -~ ]lf.‘ﬁJ
O P A =
Checked by: L/w- f‘ff‘{é"téy T-4H-fZ \ COUNTY LACLEDE .~ DATE 2
A\ 2 § x
STRIPING AND RUMBLE STRIPS CON'T. 3 £ E
N ~ g .~£ &
| WET REFL \s \WET REFL P\WET REFL \S . \CONCRETE 3 o
STA 5TA 1.ac SHEET TYPE [~ SOLID COKRTRAST CLID SOLID INT 0i.iD S0LID CL RUMBLEISE RUMBLE] REMARKS f
6 IN WHITE S5TRIPE 6 IN WHITE[4 IN YELLOW:i4 IN YELLOW]6 IN YELLOW[Z24 [N HASH] \STRIP TRIP :
L..F. L.F. L.F. L.F. l..F. L.F. L.F. 5TA. STA. el
358+24.0 | 363+450.0 cL P11 164 I
358+24.0 | 409+63.0 CL  [PM11-PM13] DOUBLE 10278.0 7~ 50.1 ¥ % o
350474, 0 | 409+463.0 CL PMI1—PM13| DOUBLE 10278.0 - 50.1 — * b =
366+54.0 | 405+73.0 LT [PM{2—PMI3] SINGLE 979.8 979,8 o z
406+00.0 | 409+63.01 €L PMI3 69 s -
408563.0 | 416+47.0 [ PM13 COUBLE 13568.0 - 6.3 . * W =
409+63.0 | 416+47.0 cL PM13 DOUBLE 1368.0 ~ »* "
411462.0 | 416+47.0 RT PM13 SINGLE 485.,0 iy
416+492.0 | 420+50.0 CL. PM13 896 . g
416+92.0 | 496+19.0 CL . IPM13-PM16] DOUBLE 15854, 0 « 78,3 - ¥
416+37.0 ] 6454958 LT | PMI3-PMZ1] SINGLE 194.7 « s
416+92.0 | 657+48.2 LT PM1I-PM21] SINGLE 24056, 2 w W
417+06.0 | 496+33.0 CL  [PM13-FM16] DOUBLE 15854,0 78.3 — 3 N
421+16.0 1 487+58.0 RT  |PM13—PMIS] SINGLE T660.5 ~ 1663 5 ~
4RBH00.0 | 436+33.0 CL PM1S-PM16 164 -4 2a3
496+60.0 | 500+35,0 LT PM16 SINGLE 435.0 -y Y
496+60,0 | 503+03.0 cL PM1E DOUBLE 1286.0 7 5.9 ~ * = 393
496+60.0 [ 503403.0 cL PM1G DOUBALE 1286.0 ~ * = . ;
503+03.0 | 510+75.0 CL PM1G 177~ £ Egg
503+03.0 | 569+94.0 CL PM16-PMIB] DOUBLE 13382.0 66.4 * z no®
503+03.0 | 569+94.0 L |PM16-PM18]| DOUBLE 13582.0 £5.6 ~ * ® .‘E‘g:
531+33.0 | 566404, 0 1T |PMIG-PMIB] SINGLE 1367.8 1367.8 a8 3
S66+50.0 | 569+94.0 CL PM18 B2 zZn E§
563+94.0 | 576-+46.0 cL PM18 DOUBLE 1304.0 6.0 ¥* = I,_ E“
569+94.0 | H76+46,0 cL PM1§ DOURLE 1304.0 ~ * L3 2
572+11.0 | 5T6+46. 0 RT N SINGLE 435, 0 =8 0 s
STE+73.0 | 5A%+37.0 | twiiL |PM1B-PMi3] DOUBLE 252B.0 ~ £632.0 = ®
5B9+67.0 | 592457.0 iy PM1D SINGLE 250.0 - p Q -
589+57.0 | 595+00.0 [ IE) DOUBLE 1066.0 ~ -
535+00.0 | 618+44.0 | Twiit |PM19-PM20]| DOUBLE 4688.0 - 1172.0, = Z
618+87.0 | 619+72.0 iT PMZO SINGLE 85,0 o
€18+87.0 | 620+588.0 cL PM20 DGUBLE 422.0 w0
620+72.0 [ 622+83.¢ cL PM20 DOUBLE 422.0 .~ =
621+38.0 | 622483.0 RT FM20 S INGLE 85.0 -
623+14.0 | 626+90.0 | TWLTL M2 DOUBLE 152.0 188.0 ~
6271+20.0 [ 629+20.0 [%i PMZ0 SINGLE 200.0
627420, 0 | 630420, 0 CL FM20 DOUBLE 600.0 -
630+20.0 | 6oT+48.2 | TWLTL |PMZO-PM21] DOUBLE 5456, 3 ~ 1364. 1~
SUBTOTALS=] 14952.4 -] 8729.4 -1 123020.8-] 15934.3~} 3356.1 2124%2.0°] . 1951~ | 956.1 -1 1029.7 -
TOTALS=] \ 14953 <[ 8730 -~ 123021 ] N19291~ 212412 1951 < F \856.1 < \029.7 -
% CENTERLINE DOUBLE YELLOW STRIPES ARE LISTED TWICE TO ACCOUNT FOR 2 SETS OF DOUBLE LINES IN THE MEDIAN
NOTE: SHOULDER RUMBLE STRIP SUBTOTAL AND TOTAL INCLUDES DEDUCTION FOR GAPS AT ENTRANCES AND INTERSECTIONS
Y
N GUARDRAIL
TYPE AJTRANSITION] BRIDGE ANCHOR TYPE A ~_END |\ END
GUARD SECTIOCN SECTICN RASHWORTHY ANCHOR ECTION
REMARKS
SHEET STA STA RTE | toc | T N (e ) AN TERMINAL
L EA EA EA EA EA
7 265+759.25 | 270+50.00 5 RT 400 1 1 1
i 259+09.00 ZT0+7T3.50 5 LT 1499.25 1 1 1 Includes guardrail wrap ot fieid entrance
7 272+79.50 | 281+06.50 5 BT 8O0 1 1 1 \
7 273+ 50 2771+00.,00 5 ET 394.25 1 1 1 includes guardrail wrap of ¥nolil Rood
TOTALS=1753.5 7 “ o | - SUMMARY SHEET
USE 17541 N R \ 4 2.7 Q0 -~ .2 NOTE: NO DIRECT PAY FOR DELINEATORS CR END SECTIDNS ~. SHEET 10 OF 11

T:\de-pro}\ogg\Japf}QOE plcn_sheets\OO3_Q‘J_01_12_\;&30902_|1~.“REV§§E_Daogﬂﬂﬁg.dgn 12:38:00 FPM
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\ ngrs ﬁg BistALCT snegﬁr WO =
-
., =
MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION \ =

YTris MEDIA SHOULD
SUMMARY OF QUANTITIES pRre J8POS02 T | S |2

h CERTIFIED
u Q N conTRACT I, Q90626-501 T  ovocumenr.* §
T,
Drawn by: Keith Maddux 07-07-11 PROJECT NO. FAF-5-2 {28) 1 »
\‘ . Ir' . \ )-I
H o : _‘\ - i -~

Checked by: (,1,7 .L{r#(@(u--f._. /- 18—1; COUNTY LACLEDE - DATE ;’
a| E
s 15| E
Wl u o
3 o =
\\ \\ z E 4
TYPE A3 SHOULDER STRIPE REMOVAL . N = o
WIDTH { LENGTH N6 Yol lowldY Yellow 6” White 24”7 Yeliow =
ST REMARKS SHEET STA REMARKS —
SHEET A STA LOCATION iF UF \ Sy STA LOCATION LF (F TY LE -

4 41434.8 79+56. 3 LT 3 3861.5 [ 2574.37 P 17 +37 Gtathe Or. 80 - 20 - s

4 41+34.8 80+02. 2 RT 6 3867.4 @ 2578.3 "] PMd +23 +38 Giathe Or. B0 - 15 - | 54
4-5 80+70.0 136492, 7 RT 3 5622.7 | 3748.5 ] PM4 78 B8 diathe Dr. 44 - 10 z n
45 B0+73.5 137+43.5 LT 3 5670.0 | 3780.0 4 BME ¥04 +14 Route VY 40 - 10 - = -
5.6 {37+63. 1 219+89. 0 RT 6 8225.3 | 5483.5-] PME 5 +66 Route ¥V ag < I o .
5-5 138+08. 3 220+07.4 LT 3 8199.1 5466. 1 ] BT 52 10 Gilathe Rd. 73 < 18 5 -
67 2204514 262+81.0 RT 3 4780.6 | 2B53.7~ INCL. RADIUS BM7 +36 +54 Oiothe Rd. 72~ 18 Q z
67 720+81.8 270+73.5 LT [ 4391.6 | 3327.7 EMB 51 +76 Route E 60 18 2

7 263+11.9 Z70473.5 RT 3 825. 4 550.3 < INCL. RAGIUS PMB 07 22 Route € 60 15 e

7 2724183 ZT6+82.2 LT 6 403, 3 268.9 - PME 180 +30 Kol | Rd. 40 - 10 - n
7-a T +78.% 3514191 RT g 7840.2 | 5226.8 ] PMB +18 +38 Xnolt Rd. 80 v 28 — -,
T8 277+50. 8 330+50.5 LY & 5299. 9 3533.3 7 ERE +51 +{6 gld Rte. 5 Co. Rd. 650 15 7 -
B—10 331+22.2 A02+48. 6 LT 6 T126.4 | 4750.9 " M3 +32 +47 Route BB 60 — 15~ w o

9 351+83. 1 398+41. 3 a7 g 4658.2 | 3105.5 v PM16 1B +33 {ndependence Ad. = -
9-10 399+11.9 4474341 R & 4322.2 | 28B1.5 PM15 50 75 Indeperdence Rd. [ 15 - -

0 403415, 7 115489, 7 L7 3 1274.0 849.3 K +30 +46 Homi ook Rd. 64 16 — z 283

10 5174B%. 4 442448, 9 LT [ 2462.5 | 1641.7- PMIB +73 457 Hemi ook R4- 52 7 = Sng

10 443+01. 6 496+00,5 RT & 579B.9 | 3532.6 4 BM19 T +37 Houston Rd. [ = bod I

10 A43417.0 5114539 LT 3 6636.3 | 4557.9 ~ ZEE) +5T +77 Houston Rd. 20 - 19— o ._9:;
1112 296468 3 549+12.4 AT 5 5304.1 | 3536.1 . PMZ0 +36 +a4 Grand Lake Cir. 16 o Qté
1112 512+23.5 S576+24.6 LY 3 6401.1 | 4267.4 - PM2Q 87 +535 Gromd Lake Cir. 16 - 8 - E wh®
17—13 550+40. 4 585+41.5 AT [ 3507.1 2334.1 J- PMZ0 58 +83 CR 211 ig - 15 4 2T
1713 576+24.6 585+41.5 LT g 316.9 611.3 -f FM20 14 +29 CR 211 50 v 3 25

13 596+61.5 618+26.6 RT 6 2165.1 1443.4 PM20 75 154 Laks Shors Rd. 50 o =7y @S

13 606 +643. 5 612455, 3 Ly 3 584. 8 393.2 « B0 20 N Lake Shore Rd. 30 . 15 A *__ ‘gi

13 §13+419.9 622+74.3 %] [ 354. 4 636.3 ] Z 10+ 272+ RT8. & 455 © v [}

13 619+07.2 626483, 3 RT [ 116. 1 S17.4 610+ 625+ Grond Lake Clr. 3105 & =2 O &
1514 €23+22.1 €52+10.6 LY 3 2888.5 1 1925.7 1 416+ 650+ Ris., 5§ 22812 - S $
1314 627429.5 652+10. 6 RT [ 2461.1 T654. 1 v = 0 -

585+41,5 S96+61.5 LT 3 1120.0 3713.3 - -

585+41.5 589+24 RT 3 382.5 127.5 ~f § Z

589+77.7 596461.5 RT 3 683.8 227.9 > 7]

586+61.5 609+91 LT [ 429.5. 619.7 Subtotais -1:1: 26696 = 217 g =
TOTAL= |79378.2]" FINAL PAY TOTAL= N\ 27857 ~

"\ SHEET 1

SUMMARY SHEET
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EFFECTIVE: 06—01-2003 5
Frepgrad by @ Keith Hcddux;mvt'lm‘lt F
10T AL TUTAL o f ! .
TOT‘.L Q?Y TOTAL QTY Checked by : /} n ot f' . THIS MEDIA SHOULD %
SIGN | SIZE | AREA |QTY [ npitiod/ n RELOC DESCRIPTION SIGN | SIZE | AREA | QTY | ifkiob) f IRELOC _ DESCRIPTION \«é'_f?l‘f’{/jé;’/- T2 o comineses [
WARNING SIGNS WO20-5¢g | 48X48 | 16.G0 RIGHT/CENTER/LEFT TWO LANES CLOSED BOGUUERT. © =
JWoi-1L_ | 48X48 | 16.00 TURN (SYMBOL LEFT ARROW] WITH FLAGS AHEAD WITH FLAGS I
Mo -1R 48X48 | 16.00 TURN {SYMBOL RIGHT ARROW! WITH FLAGS WO20-6g | 48X48 | 16.00 ] RIGHT/CENTER/LEFT LANE CLOSED WITH FLAGS -
W01 -2t | 48x48 | 16.00 CURVE (SYMBOL LEFT ARROW) WITH FLAGS  {W020-Ta | 48X48 | 16.00| € -} 96.0 FLAGGER_[SYMBOL) WITH FLAGS oMl A el 3LEY =
fwg1-2r | 48X48 | 16.00 CURVE (SYMBOL RIGHT ARROW) WITH FLAGS |[W021-2 | 36X36 ; 9.00 FRESH Q1L TR T =
Wa1-3t | 48X4B | 16.00 REVERSE TURN (SYMBOL LEFT ARROW) Wits ||w021-5b | 48X48 | 16.00} 2~ 32.0 SHOULDER WORK AHEAD . 71172010 |8
FLAGS WO22-1 | 4BX48 | 16.00 BLASTING ZONE AHEAD 1TEM  HOTAL N =
WOT-3R | 48X48 | 16.00 ?EKEESE TURN (SYMBOL RIGHT ARROW) WITH {lwo2e-2 | 42X36 | 10.50 TURN OFF 2-WAY RADIO AND PHONE NUMBER | QTY DESCRIPTION N -
imahda o = w0z2-3 | 42X36 | 10.50 END BLASTING ZONE E12-20.08 TWPACT ATTENUATOR (B SAND BARFELS? N =
Iwm«u. 48%48 | 16.00] ,_-i3p.0 EEXEQSE CURVE (SYMBUL LEFY ARROW} WITH {lycop-ge | 21x15 | 2.19 WET PAINT (ARROW PIVOTS] §512_20_09 TPACT ATTENUATOR 15 SAND BARRELES < - i
01~4R | 48X48 | 16.00] , 132.0 1 REVERSE CURVE (SYMBOL RIGHT ARROW} GUIDE SIGNS §612-20.10 IMPACT ATTENUATOR (10 SAND BARRELS) LACLEDE }
WiTH FLAGS SPECIAL | 36X36 | 9.00 FRESH OIL/LUOSE GRAVEL j612-20.12 IMPACT ATTENUATOR (12 SAND BARRELS) N 408 NO. -
’WﬂT—dbL 48%X48 | 16.00 DOUBLE ARROW REVERSE CURYE (SYMBOL flEos—1 36X48 | 12.00 GORE EXIT #612-20.14 TMPACT ATTENUATOR {14 SAND BARRELS! N ‘igﬂg?%z -
LEFT ARRUWS) WITH FLAGS {Eos—2 T 48x38 ] 12.00 EX1T_OPEN 122697 IMPACT ATTENUATOR (17 SAND BARRELS) 1 090626-501 =
WO1-dbR § 48X48 | 16.00 DOUBLE ARROW REVERSE CURVE (SYMBOL feos=2a T 48x36 112.00 EXIT CLOSED B612-20.19 TWPACT ATTENUATOR (19 SAND BARRELST N |—dwwer v i
RIGHT ARRONS) WITH FLAGS {lGo70-1 | coxz4 | 10.00] 2 T20.0-1 ROAD WORK_NEXT XX MILES WITH FLAGS  Ji612-20.20 REPLACEVENT SAND BARREL JraF-s-2(28)
WO1-dcl | 48X48 | 16.00 TRIPLE ARROW REVERSE CURVE (SYMBOL _ SRt v
LEFT ARROWS) WITh FLAGS !!sozo—z 48%24 | B.00 END ROAD WORK v 612-20.30] IMPACT ATTENUATOR ARRAY (RELOCATIUN} BR IE
T1-acr | 48%is |16 00 TRIPLE ARROW REVERSE CURVE {SYWROL llcozo-4 | 3e6x18 | 4.50 PILOT CAR FOLLOW ME “J612-30.00A] - 2 <[TRUCK OR TRAILER MOUNTED ATTENUATOR (TMAJ =
Iw RIGHT ARROWS) WITH FLAGS {SPECIAL | 42X30 | 8.75 PLEASE WALT FOR P1LOT CAH WITH FLAGS . [I616-10,071, SPEED LIMIT AND STROBE LIGHT ASSEMBLY
48%X24 | B8.00 HORIZONTAL ARROW {SYMBOL) flGoza—t | 36X12 | 3,00 6 - 18.0 |~ WORK ZONE ( PLAQUE ) 16-10.08{ ~ 5 XIADVANCED WARNING RAIL. SYSTEM 7
w1 ~6a 72X36 | 15.00 HORIZONTAL ARROW {SYMBOL ON PERMANENT [MO4-8a 24X18 3.00 END DETGUR pe16—-10.20 CHANNEL 1 ZER {DRUM~LIKE) M
I BARR {CADE ) [aa-al | 48x38 | 12.00 DETOUR (LEFT ARROW) §616-10.22 CHANNEL 1ZER (CONES) z
fwo1 -7 48%24 | B.00 DOUALE HEAD HORIZONTAL ARROW (SYMBOL]  |moa—sr | 48X35 | 12.00 DETOUR (RICHT ARROW} . J616-10.24 CHANNEL 1ZER (TRIM LINE) WITH LIGHT s d
IWG‘]‘“TCI TeX3ie | 18.00 DOUBLE HEAD HRORIZONTAL ARROW (SYMBOL GNIEM‘D4"TOL 48%18 6.00 DETOUR {ARROW LEFT) 'j{ﬁ16~10«25 1217 SCHANNELIZER (TRIM LEINE) E 2
PERMANENT BARRICADE! lwoa=ior [a8x18 | .00 DETOUR ( ARRON RIGHT) fs16-10.26 CHANNEL 1 2ER (VERTICAL PANEL] & &
jrvoi-8 18x24 | 3.00 CHEVRON {SYMBOL ) Iete—10.27 CHANNEL [ZER {VERTICAL PANELJ WiTH LIGHAT |4 »
IWGi-Ba | 36%48 | 12.00 CHEVRON (SYMBOL FOR DIVIDED HIGHWAYS) 16-10.28 CHANNEL 1ZER a e
WG3-1a 48X48 | 16.00 STOP AHEAD {(SYMBOL) WITH FLAGS TE~10.30] - @ S4TYPE 111 MOVEABLE BARRICADE
l'l\f03"2<1 48X48 | 16.00 YIELD AHEAD (SYMBOL) WITH FLAGS fe16-10.31 TYPE [I1 MOVEABLE BARRICADE WITH LIGHT
IWGS—3 48X48 { 16.00 SIGNAL AHEAD (SYMBOL) WITH FLAGS REGULATORY SIGNS ﬁ616—10.33 DIRECTION INDICATOR BARRICADE
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ROUTE STATE DISTRIGCT SMEET NO.
Prepared by ¢ Kelth Maddux 06-01-11 MISSOURI HIGﬂgéaalg:[I)GLRANSPDRTATZQN oaTE CESCRIPTION 5 MO BM2
Checked by @ (‘I‘ v { . 7-2- il ‘ —>
’_"g,g,‘,!, | Vg BRIDGE NO. JoB ND.  JBPOYO2 TTHIS MEGLA SHOULD
DOT \ | on o oo
. CONTRACT 10.  0Q90626~501 - HOCUMERT .
L~
% QTY. denotes number of posts. but post length pay item 105 WEST CAPLTOL DATE PREPARED | PROVECT No.  FAF-5-2 (28
JEFFERSON CITY. WO G510
Inciudes +otai for both posts together. Individual post | BEB-ASK DT :1433-215«55;52: COUNTY LACLEDE .~ OATE

lengths noted on signing cross—section shsets.

STRUCT. STEEL POSTS BACKING BARS PERFORATED SQUARE STEEL TUBE BREAKAWAY CONC FTG'S
_ ooy R P " ] [
SIGN SIGN SICN TN RO 2031210 2 i owns @ 2.5 woiife [0 127 POSTT ) o pnepnp sipeve | 2025 POST [2.57 POSTY yu pyepop sieeve |ASSEMBLY | “rygenoep REMARKS
NO STA. DTL.ILOC. SIZE POST [POSTIPOSTIUNIT roTAL ITEM NO. 303-12.t0 * ITEM NO (TEM NO. 903-12.71 ITEM NO. 1TEM NG (TEM NO. 8039903 ITEM NO. e NO. 903-18.19
* SHT. DESIGN| #1 | #2 | WT. QTY (LGTH{LGTHITOTAL 903-12. 78 ’ : 903-99.03 903-9%,03 . ' 303-12.40 ) :

NO. IN x IN} NG. L.F.{L-F.LB/FTI L85 |EACH] IN. iL.F.} LBS {EACH L.F. L.F. L.F. L.F. L.F. EACH C.Y.
1 45400 | PMT | RT 136 X 4B} 1 14.50 3.50 0.09
2 A8+65 | PM1 RY ig X 36 1 15,50 15.50 3.50 1 0.09 2.25°7 INSIDE 2.5'' PSST POST
3 T0+00 | PMt RT 72 X 48 2 26.75 €.50 2 Q.18
4 aa+11 | PM2 LT 36 X 36 1 15.00 3.50 $.09
5 80457 | PM2 £l 36 % 36 1 14.25 3.50 0.09
6 $0+30 | PMZ LT | 36 X 36 1 16,25 3.50 0. 09
7 3G+00 | PM2 At 3% X 36 1 16.25 3,50 0.09
B 103+50 | PM3 LT 36 X 36 1 16. 15 3.50 0.09
g 103450 | PM3 RT | 36 X 36 1 16,75 3.50 .09
10 130+60 | PM3 RT 3k X 48 1 15.50 3.50 0.09
11 137+50 | Pma LT |36 X 36 1 14. 15 3.50 0.0%3
12 137454 | PM4 RT | 36 X 36 1 12,75 3.50 4. 09
13 144450 | PM4 i 36 X 48 1 15.50 3.50 0.09
14 165450 | PMS LT {36 X 36 1 16,50 3.50 0.04
15 165450 | PMB RT | 36 %X 38 l 16.75 3,50 (.09
18 16B-+50 | PMS RT | 48 X 36 2 32.50 €.50 0.18
17 179400 | PM5 LT 36 X 36 1 15.75 3.50 .09
18 175+00 § PMS § RT 36 X 36 1 16.75 3.50 0,08
19 {Po1+00 | Pwe LT | T2 X 48 2 29. 50 £.50 2 0.1B
70 207400 | PME RT g4 X 72 1 18.25{(19.50f 9 340 2 0.34
21 211400 § PMe | LT {36 X 48 1 14.15 3.50 0.0%
22 213+25 I PMB | LT [ 36 X 38 1 15,75 15,75 3.50 1 Q.09 2.25'" INSIDE 2.5'° PSST POST
23 218400 | PME LT |24 X 24 1 14.00 3.50 0.08
24 219+65 | PMB RT |30 X 24 4 50 4.17 43 1 13,50 3.50 0. 098
25 219+93 | PME AT 24 X 24 1 13.00 3.50 Q.09
26 220+19 | PMB LT {36 X 36 1 13.00 3.50 0.0%
a7 220+47 | PME RT 38 X 36 1 12.15 3.50 0.09
28 221405 | PMB LT 24 X 24 4 50 4,17 43 1 12.25 12.25 3.50 1 .09 2,257 INSIDE 2.5°° PSST POST
29 222450 | PMT RT 24 X 24 1 14.25 3.50 ¢.08
30 | 2Z6+00 | PMT RT | 36 X 48 1 14.15 3.50 0.09
I 234400 | PMT LT 84 x 72 1 17.75118.29 2 324 - 2 .30
32 243400 | PMT LT 136 X 36 1 14.00 3.50 0.08
33 250400 | PM8 RT B4 X 72 1 18.25§19.25 £l 338 -] 2 0.34
34 257450 | PM8 LT 36 X 48 1 13.25% 3.50 Q.09
35 258400 | M3 RT 108 X 48 1 15.75i16.75 g 293 - 2 0,32
316 260+50 | PMB LT 24 X 24 1 12.50 3.50 0.09
3r 262+47 | PMB RT 48 X 48 i 13.50 3.50 0.09
38 262+74 | PMB RT 29 % 24 4 50 4.17 43 1 12.50 3,50 0.09 LOCATED ON TSLAND
39 262+98 | PMB LT 24 X 24 1 13.75 3.50 .09
49 2E3+03 | PME LT 24 X 24 4 50 4.17 43 1 11.25 11.28 3.50 1 0.09 2.25'" INSIDE 2.5°° PSST POST
41 263+35 | PME RY 36 X 36 i 12.50 3.50 0.09
42 265450 | PMB RT 24 X 24 1 14,25 3.50 Q.09
43 267+50 | PMB LT {120 X 48 1 16.2%{15.50| 9 286 2 0.30
44 267450 | PMB AT {36 X 48 1 15. 00 3.50 0.09
45 270+42 | PMB RT 36 X 24 1 13.00 3.50 .09
46 1 273+08 | PME LT {36 X 24 1 12.75 3,50 0.09
47 274+00 | PHB LT 48 X 36 2 27.75 6.50 0.18
48 276400 | PMB LT 84 X T2 1 18.25(1%.00 3 336 2 2,32
49 276+95 | PME LT 36 % 36 1 14.50 3.50 0.09
50 277+65 | FMB RT 6 X 36 1 14,00 14.00 3.50 1 0.09 2.25'" INSIDE 2.5"" PSS5T POST
51 285400 | PM9 RT 36 X 48 { 15,00 3.50 0.09
52 305400 | PM3 RT TZ ¥ 48 2 26.50 .50 2 0.18
53 318400 IPMIQ LT 6 X 36 1 16.75 3,50 0.09
54 318+00 |PMIC| RT 36 X 36 1 16,75 3.50 .09
55 322400 | PMIC RT T2 % 48 2 26.50 .50 2 0.18
56 330400 [ PM1O LT 36 X 36 i 16.25 3,50 0.09
57 330+00 [PMIG} RT 36 X 36 1 16,50 3.50 $.09
58 330465 | PMIO LT 36 X 36 1 14.25 3.50 0.09
59 350450 | PMIY RT 36 X 48 1 15.50 3.50 0.09
60 35175 | PM1Y RT 36 X 3% 1 13.50 3.50 .09
51 353450 | PM11 RT 48 X 36 2 31.00 5.50 0.18

SUBTOTALS 1917 1124 376.00 1 93.00 - 6B.75 524,25 120.50 ~ 25 -~ 7.50

NSHEET 1 OF 3 [ pes |

T IT HAS BEEN ELECTROMNICALLY SEALED AND DATED.

IF A S£AL 1S PRESENT ON TH1S SHEE




FERITE LTATE DESTRILT SHEET HG. fy

Prepared by :/ﬁe;-‘ﬂ-} Maddux 06~02-11 MISSOURI H1Guggmlgg?uﬁnmsmnnnoﬂ oAt BESCRIFTION \ 5 MO PM2 2

Checked by & (1., (o) 7w 2o S . <

J ” BRIDGE NO. J08 No.  JBPOI02 NTn“T]sar-:“cua];sfsuuaiustno 2

DOT \ A CERTIFIED iy

. J CONTRACT 1D. 090626-501 DOCUMENT , * B

et

¥* 47TY. denotes number of posts. but post length pay 1tem 0% WEST CAPITOL PATE PREFARED\ PROJECT NO. FAF-5-2 (28] - E’

Tnciudea total for both posts together. Individua! post | —8B8-ASK ODDT (1 8802708303 N county LACLEDE - OATE 3

lengths noted on s8igning cross—section sheets. =

=

STRUCT. STEEL POSTS BACKING BARS PERFORATED SQUARE STEEL TUBE BREAKAWAY CONC FTG'S 2

s " [ o H

SIGN SIGN SIGN T e 3 E 27 sans @ 2.8 LALE. o 127 POSTY 5 gu yyopan sipeye | 20227 POST 12,57 POSTL qu syepgr sieeve | ASSEMBLY | “epprppen REMARKS =

NO STA. DTL..LQC.|] SIZE POST POSTIPOSTIUNLT ot AL 1TEM NO. 903-12.10 * ITEM N, [TEN NO. 8033211 TTEM NG, LTEM it TEm N 3058903 LTEM 0. ow n0. 90510, 10 -

’ SHT. DESIGN} #1 | #2 | WT. QTY |LGYHILGTH{TOTAL 903-12.70 ' ) 303-99.03 903-99.03 ' ) 903-12.40 R ) i

NO-. IN x IN|] NO. {L.F.IL.F.LB/FT] LBS JEACH| IN. [L.F. EACH: L.F. L.F. L.F. L.F. L.F. EACH Cu¥. -

62 | 358475 |PMi1] LT | 36 A 48 1 15,50 3.50 .03 S

€3 | 380400 |PM1Z| LT {36 X 36 i 16.50 3.%50 6. 09 -

64 | 380+00 |PM12] RT | 36 A 36 1 18,50 3,50 . 09 3

BS | 394400 |PMi2| LT | 36 X 38 i 17.00 3.50 0. 09 o

&6 | 394400 |PMiZ2] RI | 36 X 38 i 16. 15 3.50 .09 7

67 | 359+10 |PMiZ2| RT | 36 X 36 1 13.50 3.50 0. 09 v

68 | 402459 {PM13] LT |36 X 36 3 14,75 3.50 0.09 i

69 | 4Da+00 |PMI3| LT 1 72 X 48 z 26.00 6.50 2 0.18 -

7C | 404400 |PMi3| RT 184 X 12 1 18.25118. 75, & 333 Z 5. 30 .

71 | 409465 {PMI3} LT | 36 X 36 1 15.75 5. 15 3.50 1 0. 09 2.25 ' INSIDE 2.5' ' PS5t POST 2

72 1411+00 |PM13| RT_ 1 96 X 48 1 16.25/16.25] 9 293 2 0. 30 o

75 | 492400 |PMi3| LT | 36 X 48 3 15,00 3,50 0. 09 &

74 | 414400 {PMI3| LT |24 X 24 1 14.50 3.50 0.09 v

75 | 416+00 |PMI3| RT 130 X 24 50 14,47 7 12,00 12.00 3.50 7 0. 09 2.25' " INSIDE 2.5 ' PSS POUSYT 2

76 | 416438 |PWMIS| LT | 36 X 36 i 12.50 3.50 0. 03 i

77 | 416468 {PM13| RT 1 24 X 24 % 74.50 EPED) 0.09 «

78 | 417410 |PMIS| LT 1 24 X 24 50 1 4.47 7 12.50 3.50 0.09 LOCATED DN ISLAND .

7% | 417422 {PMI3] LT | 48 X 48 1 13,25 3.50 0.09 B

B0 | 417+75 {PMI3| RT | 36 X 36 3 15,75 15,75 3.50 1 0.09 2.25'7 INSIDE 2.5'°' PSST POST
81 | 416450 [PM13| RT | 24 X 24 3 14.25 3.50 0.09
82 | 422400 {PMI3| RT | 36 X 48 i 15.G0 3.50 0.09
B3 | 424+00 |PM13| LT 1120 X_48 1 16.25117.75 9 306 2 0.32
84 | 430400 |PM13| LT |84 X 72 1 18.7519.25] 9 338 P 0. 34
85 | 433400 {PM14] RT 1 12 X 48 2 24.50 6.50 2 0.18
B6 | 442+61 | PMI4| LT | 36 X 386 1 12.75 3.50 0.09
87 | 442487 |PM14| RT 136 X 36 7 13.75 3.50 0.09
88 | 461400 {PMI4] LT 136 A 36 1 16.75 3,50 0.09
BY | 461+00 |PM14| RT | 36 X 36 1 16.50 3.50 0.09
90 | 461400 |FMI5| LT | 42 X 36 i 15.00 3.50 0.09
51 | 474400 1PMIS| LT § 36 X 36 1 16.75 3.50 0.09
B2 | 474+00 |PMiG| RT | 36 X 36 1 16,75 3,50 0.09
93 | 483400 |FM15| LT |48 X 36 z 30. 15 £.50 0.18
94 | 495440 |PMIG| RT | 36 X 36 1 14,00 3,50 0.09
§5 | 496+55 | PM16| RT | 38 X 36 1 14.00 3.50 .09
96 | 503455 |PMiG| LT |36 X 48 1 15.50 3.50 0. 0%
97 | 509450 [PMIG| LT | 24 X 24 T 14,50 3.50 0.09
98 | 511+61 |PMIG| LT |36 X 36 1 13,50 3.50 . 04
59 | 526400 |PMIT] LT |36 X 36 1 16.00 3.50 0.0%
700 | 526400 {PM17| RT | 36 X 38 1 16.50 3,50 G.0%
107 | 531+89 [PMI7} RT | 36 X 36 i 15.00 3.50 0. 04
102 | 533400 |PM1T] LT | 72 x 48 2 26,50 5.50 2 0.18
103 | 539400 {PM17] LT | 36 X 36 1 16.75 3,50 0.09
Y04 | 539400 |PMI7| RT | 36 X 36 1 16.75 3.50 g.09
105 | 543400 |PMIT] LT | 712 X 48 2 25.75 .50 2 0.18
706 | 950+25 {PM171 RT | 36 X 36 1 13.75 3.50 8,09
107 | 553+00 | PMIB] LT | 72 X 48 2 26.50 .50 2 0.18
106 | 563400 |PMIB] LT | 72 % 48 2 25.00 .50 2 g.18
709 | 567400 |PM18] LT | 36 % 43 1 15.00 3.50 g, 09
716 1 567400 |PMiB| RT | 36 X 48 1 15,00 3.50 0.09
711 | 665+a5 {PMIBE LT |36 X 36 1 6. 00 16.00 3.30 7 .09 2.25° 7 INSIDE 2.5’ ' PSST POST
Tiz | 576439 |PM183 L7 [ 36 X 36 1 14,758 3.50 .09
113 | 585+00 |PMi9] LT }156 X ©0 7 17.75]19.25] 3 333 2 .34
114 | 587450 |PM19] RT | 48 X 36 P 31.25 §.50 0.168
715 | 589+85 |PM19] RT | 36 X 36 1 12.50 3.50 0.09
116 | 590+00 | PM19] RT | 48 % 48 1 16.25 3.50 0.09
117 | 595400 |PMi9! AT | 24 X 3% 1 15,00 3.50 0. 09
118 | 604400 |PM191 LT 1 36 X 36 1 16,50 3.50 0.09
119 | 604+00 | PM19] R7 | 36 X 38 1 16.25 3.50 0. 09
120 | 605+00 |PMi9] LT | 24 X 38 1 14,25 3,50 0.09
121 | 605405 |PM19] LT | 36 X 36 1 12,75 3.50 0.09
122 | 642465 | PM20] L7 | 36 X 36 1 15.00 3.50 0.09
SUBTOTALS 16037 [ 386.007 93.50 -~ 59.50 7 | 549.50 T 126.50 - 26 7.36 7|

“SHEET 2 OF 3 [ 029




" - — ROUTE STATE DESTALLT SHEET MO, D‘
Prepared by : Kelth Maddux 07-25-11 MISSCURI HiGHgamlg:?D;RANSPQRTATfQN DATE DESCRIPTION N 5 MO P2 E
Checked by : < &
D OT BRIDGE NO. o J08 NO.  JBPOI0Z NTL;'TSsasuecool;sxsi:lns‘::ﬁub =
A CERTIFIED .
NOTE: SIGN #130 HAS BEEN REMOVED N coNTRACT ID.  0S0626-501 DUGUHENT. - 5
¥* QTY. denotes number of posts. but post length pay tem 105 WEST CAPITOL DATE PREPARED\ PROJECT ND. FAF-5-2 (28) 3
theludes total for both posts together. Individual post JEFFERSON CITY. MQ 65502 ™
lengths noted on slgning cross—section sheets. 1-888-ASK-MODOT (1-888-275—6636) ] county LACLEDE DATE 5
STRUCT. STEEL PDSTS BACKING BARS PERFORATED SQUARE STEEL THWBE BREAKAWAY CONC FTG'S Ié
SIGN SIGN ITEM NO. 903-12.10 2" xi" BARS @ 2.55 LAJL.F, 27 POST " 2.25" POST |2.5" POST " ASSEMBLY S
SigN STA. {DTL. LOC.] SIZE POST POSTIPOST UNrrTOTAL ITEM ND, 50312, 10 0::' 1TEM NO. z.s.mjtgHgg_igiEVE 1TEM NO- T1TEM NO. 3 :érigDZni;EEVE ITEM NO- ITEgEE2§E£1G REMARKS ]
NO- SHT. DESIGN} #f | #2 | WT. QTY [LGTHILGTHTOTAL s03-12,70 - i 903-9%.03 503-99.03 ' ' soszs0 {7 T : z
NO. IN x IN} NO. {L.F.L.F.LB/FT LBS [EACH| IN. |L.F.| LBS |EACH L.F. L.F. L.F. L.F. L.F. EACH C.Y. !m:
123 | 617400 [PM2O] LT § 36 X 36 1 11.00 3.50 0.09 =
124 617+00 { PMZQ RT 36 ¥ 36 1 17.50 3.50 Q.09 L
125 G18+32 | PM20 RT 36 X 36 1 12.50 3.50 0.0% "'
126 | 620400 | PM2O] RI_ | 24 X 38 3 14.25 3.50 0,03 o
127 | 622475 |PM2G] LT {36 X 36 1 13.50 3.50 5.09 IE
128 | 627425 | PM20] RT | 36 X 36 1 16,00 3.50 G. 08 -
12% £28+00 | PM20 17 24 ¥ 36 1 15.00 3.50 0.0% =
131 | 643450 | FM2AE LT | 36 X 48 3 15.50 3.50 5.09 E
132 1 645400 {PM21] RT | 24 X 36 1 14,25 3.50 G.04 =
133 | 654+00 | 6M21] LT [ 24 X 36 i 14,00 3.50 .09 =
m
&
138 | 409+63 RT | 24 X 36 1 15.00 3.50 Q.03 j
139 | 413+07 LT 124 X 36 1 15,00 3.50 0.09 :

SUBTOTALS 0 . 0 129.50 31.50 0.00 50.00 L 10.50 N o] 1.08

< -~ - < y . S — ~ — el ~
TOTALS iy 832 218~ 128 1124 258 N 51 15.9

NOTE: STRUCTURAL STEEL POSTS AND BACKING BARS TOTALED TOGETHER




ROUTE STATE DESTRILTY SHEET WD 1
Prepared by:iCraig Huckaby 7-20-1% MISSOURI H{GHng;gg?u;RmS?gRu”DN DATE DESCRIPTION \ 5 //MG// B/PMZG' e
Checked by: //‘/;‘:_ it P ‘\ - *THIS MESIA SHOULD 2
: BRIDGE NO. Y JOB NO. JBPQY02 .~ e ey 12
DOT \ = & CERTIFIER =
CONTRACT 1D. Q90626501 _ BOCUMENT. * B
3 T
-
{05 WEST CAPITOL DATE PREPARED  PROJECT NO. FAF~5-2(28} . f‘f
JEFFERSON CITY. MO 65102 ;
1-BEB—ASK-MODDT (1-888—275—6636} COUNTY EACLEDE _ DATE <
Pl
STANDARD SIGN ASSEMBLIES SIGN SUMMARY 'E
a: SIGN TYPE SIGN SiZE. TYPE & SQUARE FEET B
& 2 T8 v 18 laloletolololblealalololololelolelaololalealalalalalale STANDARD SIGN PETAIL NO. SHRZL~1[STR2L~1] SHR2L-3|STRZ2L-3| 38 | I
2 Sieistidvtelslelselslstaicictalaislsisisfstetitetelidleleleleiale CR SPECIAL NUMBER SHEETEACH SIZE 1TEM NO. | 1TEM No. | TEM No. § 1Tew . ISTOP} IS
=2 STATIONI = Tp3lris A Y A T = il M NC. 903-50.04 | 903-50.64 | 903-50.85 § 903-50,11 e
z g 1 M4 Mt 3 w2 mrfs MI LTS EIE (RN $ MI{ § M1 IN x IN S.F. 5.F. S.F. 5.F. |EACH 2
WFERD| WEED| [t
2 | BEE 2 £ TN F M P ;
W
[24* W 247 LR L LR L L L - L] - 1) " Rt It I R " - ' n o T e T e 3T e et x T . ) R L I CE I U W S i L W T B
1 45400 | RT % M1-6 ROUTE MARKER MO-S 10 24°xz24° 40.0 = L
z 48+65 | RT v 1 i M1-7 ROUTE MARKER MO_BB G, 30°xz4" 0.0« -
3 70400 | RT 1 - Mi-7 ROUTE MARKER MO-E 2] 24 %z24” 8.0~ =
q BOFO LY 1 M1-7 ROUTE MARKER MO-VV 2«1 30°xz4"” 10.0 ~ =
5 80+65 | RT 11 M3—1 NORTH 2.0 24x127 4.9 < 5
3 50400 LT 1 - 17 M3-3 SOUTH 2] £24°x12" 4.0 o =
7 90400 | AT 1 1 M6-1 DIRECTIONAL ARROW avi 21°%15" 8.8 v i
8 103450 | LT Tt 1t ME-3 STRAIGHT ARRDW 4] 21°x16"° 8.8 5
) 103450 | RT T4 1-f ME-4 RIGRT/LEFT ARROW 2t 21°x1G" a.4 v »
130+60 | RT - R1-2 YIELD 1o 4B°x48” 16.0 ~
T3P H45 LT 1+ R2-1 SPEED LIMIT 55 [+ 36" %48 0.0 - =
137+60 | RT 1 RZ~1 SPEED LIMLT &5 €1 36 x4B" 72.0 o~ #
144450 | LT - R3-8b — CENTER LANE TURN O d 24 %36° 0.0 - <
165450 LT el - H4-73 — NEXT PASSING LANE 48 36" x4p" 48.0 s
165+50 | AT il 17 R4-14 — END PASSING LANES 0 36 K36" 0.0 -
179+00 | LT 1 1 R16-5 HEADL I1GHTS ON Gl 42 %ig " 0.0
179400 | RT i e W4—10 — PASSING LANE ENDS Bl 36°%38" 12.0 o
201400 | LT 17 RA-11 — WATCH FOHR LEFT TURN 4.4 T2 waB” 36.0
211400 { LT 1v] W4-12 — PASSING LANES 3T 36"x36" 27.0
213425 | LT 1] 1+ 1 Wi—17G — PASSING LANE PLADUE 31 36"%12” 9.0 v
218400 | LT ] 17 1 Wi-3G — NEXT X MILES 3v1 2d4°x18” 9.0
219+65 | RI 1 v 1+ 171 1 W9-2L — LANE ENDS MERGE LEFT 0« 36"x36° a.o v
273493 [ RT | 1~ 1 Wi~2R —~ LANE ENDS MERGE RIGHT 871 36°%36" 72.0/
220410 (LT 17 W25-5 — MILE PLAQUE 16%1  367x12” 48.0
220450 | RY 1o
221405 | LT ] 1] 1 v] 141
222+50 |RT | 1~ 1< 4 - STOP SIGN PMZ - 36" 1
226+00 | AT 1 5 - STOP SIGN PM2 17 36" 1
748450 LT v 11 ~ STOP SIGN PN4 1~ 35" i
287450 LT 1 T2 - STOP SIGN PM4 1] 36" 1
260450 [ LT | 1V t 20 - RTE VY 4 MILE PME 1-] 84" x 12" 42 7
262+4T | RY 1 26 - STOP SIGN PG 1¢c 367 1
262474 | RT | 1~ 1= 171 v 27 - STGP SIGN PME 1 3" 1
262438 LT | 1] 1 31 - RTE vv § MILE PM7 1] 847 x 72" 42 v
26303 | LT | 14 17 v 1 32 ~ STOP SIGN PMT 1.1 36" 1
263+35 | RY 1] 33 — RIE E § MILE PMT 1 -1 847 72”7 4z -
265450 [ RT | 1~ 1. 35 - LEBANON 13, ELDRIDGE 4 PME 108" x 48" 35 .
267450 | RT 1] 41 - STOP SIGN FMB 1 36" 1
276+85 LT [ 43 — CAMDENTON 15, ELDAIDGE 4 PMA 111207 x 48° Q0 -
277+65 | RY ] 1 {it 45 - GOODWIN HOLLOW CREEK PME 11 36° x 24° & -
285400 | RY 11 46 - GOODWIN HOLLOW CREEK PM8 1] 36" % 24" 5~
30500 | RT 1] 48 — RIE £ § MILE PM8 1+1 84" x 72° 2 7
318400 | LY 1] i 49 - S10P SIGN PM8 1 36" i
378400 | AT 1 1 58 - 570P SIGN PM10 1 36" 1
322400 | RY 1] 60 - STOP SIGN PM1 1 A 36”° 1
336+00 | LT [ IR 67 - STOPF SIGN N 1 36”7 1
330400 | AT vl 19 68 - STOP SIGN PMI3 1 36" 1
330455 | LT 1]
350450 | AT 1
351+81 | AT 14
358475 |7 1~
3B0+00 | LT 4]
380400 | AT T~ 1]
394400 LT 1+ 79
154400 | RT 1~ 14
339+10 | &Y 1
402455 | LT P - VA VAT W ) s v / I Py 1 < e
SUBTOTALSIt01 01 2127127127 49 47 137110716701 110107 11270101 8141731310727 11101878" 8 568.94 0 : 0 - 244 1341
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HNGE PTO A DDA BpOU AN SHEE IS D ? Lol M SO dHE OO o0 SKEVISED 00300 agn T L0 RO



RIOLTE STATE DI3TRICT SMEET MO.
Prepared by:Cralg Huckaby 7-20-11 MISSOURT HIGuggaalgg?uiaausmmniou DATE DESCRIPTION N 5_1'MO. 8 APM27T =
Checked by! . s “:{ 5 ?w:"w/,(_’ Sl WY AN *THIS MEGFA SHOULD ccn
BRIDGE WO . J0B NO.  JBPOI0Z _ - NOT BE CONS!OERED [ &
DOT \ ] A CERTIFIED =
CONTRACT 1D. 090626-501 DOCUMENT. * 1
=
105 WEST CAPITOL DATE PREPARED\ PROJECT NG. FAF-5-2(28)—T |§
JEFFERSON CITY, MD 65102 f
1-888-ASK—MODOT ¢ t-BBB-275—6616) \ couNTYy LACLEDE — DATE g
=
STANDARD SIGN ASSEMBLIES SIGN SUMMARY 'g
- SIGN TYPE SIGN SIiZE. TYPE & SQUARE FEET " §
Lt zlol8ie it l-teolsl ol sl 38 latieiololalolotolelslalelaletelelisisa]s STANDARD SIGN PETAIL NO- SHRZL-1| STRZL~1[SHR2L—3][STR2L=3]| 38 | |
2 Srelrloielelsleieletelelataletilalelilatbibetatelelejeietilelelels OR SPECIAL NUMBER SHEETFACH SIZE TeM No. | rtemono. | tTemowe. |otTesm o, [STOPE I3
2 ~L*1s51=1= LI - I = = ND. 903-50.04 | 903-50.84 | 903-50.65 | 903-50.11 1=
z STATION Py it gt ed2 mid3 m Ml mih g i T EA IN % IN S.F. S.F. 5.F. S.F. JEACH} 4
arPEGH SVREE pr) ke
& S INEE mm=mngﬁﬁﬁhg%%%;@@@®@mmm@@mﬁ :
vy wisl wrrl wofl s '__'
fra= 2 2e-]30* 3 b4t fret w247 - TRt >y AR i Il AR L b LM B E o WL LR i L iy L o . ML S n et v = H|* x ] = 7ot x 13=fza a wdEam o 130 2a% w16t Ht 0 M LK AL R Lﬂ
69 | 404+00 | LT 1 M1-6 ROUTE MARKER MD-5 6 24°%24" 24.0 —1 4t
71 409465 § LT 11 e 1 M1-7 ROUTE MARXER MU-BB 2 30 x24" 10.0  ~ ':.
73 ] 412400 | LY i M1—1 ROUTE MARKER MO-E 0 24" %624 " 0.0 =
74 | 414400 | LT 1 171 i~ Mi-7 ROUTE MARKER MO-VV 0 307%z24 " 0.0 -4 K
75 | 416+00 1 RT ] 1-f 17 17 1 M3_1 NORTH Z Z4"x12" 4.0 —1 &
76 | 416438 | LT 1 M3<3 SOUTH 1 24°%12° 2.0 4 =
77 | 416+68 | RT { 1-] 1 -1 ME—1 DIRECTIUNAL ARROW Z 217 %15" 4.4 4 e
T8 | 417410 L LY 1 1 [ETEE M6—3 STRAIGHT ARRQW 2 21°x15" 4.4 1 %
79 | 4172+H12 | LT 1 M6—4 RIGHT/LEFT ARROW 1 21 %15 " 2.2 e
80 | 417+15 § RT 1 1A = Ri~2 YIELD F 487 %48 " 32.0 1 —
81 419+50 AT | 1 § o R2-1 SPEED LIMIT 55 1 36 °x48" 1200 4 5
82 | 422400 | RY 1.4 ®2—1 SPEED LIMIT 65 3 56 "x48" 36.0 _r I
85 | 433+00 { RT 1+ R3-0b - CENTER LANE TURN 4 247%x36" 24.0 4 B
86 442461 [ LT 1 RA-13 — NEXT PASSING LANE 2 36" x48" 24 T -
87 442+87 | RT 1 R4—14 ~ END PASSING | ANES i 36“x38" 9.0 4 :
88 | 461400 LT 5] 1+ R16-5 HEADLIGHTS ON 1 42 7%36" 10.5 :
89 | 481400 | RT 1 1 7 Wa—10 — PASSING LANE ENDS 6 367%36" 54.0 " :
90 | 46700 | LT 4 R4—t1 - WATCH FOR LEFT TURN 3 12%x48" 144,0 4~ :
91 | 474400 LT 11 1.4 WA-12 — PASSING LANES 3 367%36" 27—t :
92 474400 | RT e W4-12a — PASSING LANE PLAQUE 3 3e"x12" ™ !
94 | 435+40 | RT 1] Wi-3a - NEXT X MILES 3 247%18" 3 - E
95 496455 | RT ] W3-2L, - LANE ENDS MERGE LEFY 2 367x36" 18.0 b :
86 | 503455 | LT 1 -1 WI—2R — LANE ENDS WERGE RIGHT 4 36"x36" 36.0 I ;
97 | 509450 LT - 3 - W25-5 - MILE PLAQUE 12 36 K12 36.0 |- :
98 S11+61 [ LT 1~ ;
95 | 526400 LT 1117 ;
100 | 526400 | RT 111 70 ~ 88 4 MILE PM13 T Be” x 72" 42— :
101 | 531+8% | RY 1 72 — LEBANON B, SLEEPER 6 PM13 1 | 9% x 48" 37— :
102 | 533400 LT K 76 ~ STOP SIGN PMI3 1 357 i1}
103 | 539400 | LT 1= 1+~ 83 — CAMDENTON 1B. SLEEFER & P13 1 [120" x 48" 40— :
104 | 535+00 § AT 1.4 13 84 — BB § MILE PMI3 17 | B4° x 127 42 - E
105 | 543400 §LT 1 86 - STOP SIGN PMIA 1 36" 14 }:
106 | 550425 I RT 1. 87 ~ STOP SIGN PM14 1 36" [ &
107 | 553+00 { LT 1 95 — STOP SIGN PH16 i 36" [
1081 563+00 | LT 1 |- 38 - STOF SIGN PM1G 1 35" it L
109 S&7+00 | LT 1] 101 ~ STOP SIGN eM17 1 38" 141
110 | 567+00 | RY 106 — STOP SIGN BM17 1 36" 1 41
111 ] 563+95 LT 1171 1 -] 112 ~ STOP SIGN PM1B8 1 36" 1 :
112 ] 576439 | LT 11 113 — ALTERNATE PASSING LANES FM19 1 1156" % 80" 65 :
115 | 589+85 | RY 11 115 - STAP SIGN EEE 1 35" T4 1
116 | 590+00 { RT 1 121 - STOP SIGN PM13 1 167 1] :
117 ] 595400 | RTY 1 122 - STUP SIGN PM20 1 35" N
118 | 604400 3§ LT 17 171 125 - STOP SIGN PM2O 1 36" [ B
113] 604400 | RT 1 1 127 — STOP SIGN PM2O 1 38" 1 b1
120 | 605400 | LT 11 128 - STOP SIGN PM20 1 36" 11
121 ] B06+0S § LT 1 :
122] 612465 LT 1_ b :
123 ] 617400 | LT 1 1] :
124 ] BITHO0 | RY 14" 1 :
125 ] 618+32 i AT 1 :
126 | 620400 | RT ¥ ;
1271 622+75 LY 1 :
t28 7 627+25 | RY 1L
1291 628400 | LT 1.4 ;
1311 643450 | LT o :
. . N - . ST . p P . P
SUBTOTALS 67 2701072117272 7T 1194727 11314107171707011t1176 61373717 2707274 67167 531.34 0O .1 0 —1 2211 1441
\SHEET 2 OF 3 [250 |
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RLUTE |7 STATE | atsRICT T M. é
: —20 MISSOURI HIGHWAYS AND TRANSPORTATIGN o g .

E;:gg:gdbgg,;c:jgj?my 7 3_0,21 1 \ COMMISSION DATE DESCRAIPTION \ 5 MO 8 xﬁﬁz l g

Al P i ﬂg,u_. Tk H . .

. SRIDGE NO. \ JOB RD. JBPO90Z _— THIS MEDI4 sMOuLe o

NGRS T DOT e E

‘ i ﬁ% N} CONTRACT ID. 090626-501 — pOCUMENT. - 5

105 WEST CARITOL DATE PREPARED M| PROJECT NO. FAF~§-2(28) f

JEFFERSON CI¥Y, WO 65%02 \ . 4

$-888-ASK~MODCT (3-88B~275-6636} counTY LACLERE.— DATE I=

STANDARD SIGN ASSEMBLIES SIGN SUMMARY E

SIGN TYPE SIGN SIZE. TYPE & SOUARE FEET 1F

i ziolslelsl- o1l atolctatslslealalatelalotslelelslotelalalatalalely STANDARD SIGN PETAIL NO. SHR2L—1|STR2L~1[SHR2L-3STR2L~3} 36 | |

g Sietriviobeleleletelalalslalatitetelsqstifel sl lstIaeletditdisdise]e R SPECIAL NUMBER SHEETEACH SIZE LTEM NO. | ITEM NO. | ITEM No. | 17EM no. |{STOP l}:j

3 : = T = = = o = = = = = = = " = = = = = * x = = = NG. 0A-50.04 331-50.64 303-50.65 Y0350, 11 m

Z {STATION < PRFTSE AUV ACITE PRV Py 3]s wihd vl M| § I INx IN| S.F. S.F. S.F. S.F. JEACH f2

= (=7 haad S H wr J mr § i § oD § Em B o Feony . —

: : REEE==E = e vEREEEEEEEE O 1==®@r= :

iy I!’ MiE MHEL | | ¥t | i)

LR L - 'lll'.ﬂ'l!.""l“‘l"l‘C'!"l“ (ARSI R - Ll TRl ol oy BTG PR L AL TP L e P e Ol T kol LR ] -l UM w1t o 1a]zeT e s THUpM MUEET 0 M REN R H

132 | 645+00 | RT 1- R3-95 - CENTER LANE TURN 4 Z4°%x36" 24 &
133 | B54+00 | LT il
138 | 403+63 | RT -
139 | 413407 | Lt 1A

¥

<

SUBTOTALSI010(01 0 0D[0010070710107T074707T07T070701010 0. .0[0/0707070707070 01 L2471, 0 1\ 071 07 0}

TOTALS 16T 212 24 T3Tele N 3Prn3a ™M faTsri I ™12 I AM0T 6T H T T dTA R 24 4 11124.2 0 .+ M0 N465 "27*”“";’
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\ REUTE » STATE DISTRICT SHEET NO. I uD;
5.1 MO_{ 8.1PM29 ;
A . "
I ] SIEN NO- 20 1 | SIGH NO. 3 0B NO. JBPQ90Z ynis uEGia suoid Qo
a N & AR a ~) & T —E . wor x covsioweeo {2
-t - 2 | ROADwAT RYE 5 RT — H 2 RUADEAY RTE 5 RY CONTRACT (D. 090626-501 - DOCUMENT. * §
- — : o
S1GN NO. 31 SIGN NG % \ PROJECT MO. FAF~5~2{28) :
STATION 3007 STATION 2Ta+30.0 1
ROATUAY RYE & LT ROADEAY ATE 8 LT \ COUNTY LACLEDE«/ DATE =
14
© w o =
8 = 8 < . il =
o T B Prepared by Craig Huckaby 7-20-11 g % ’E
Vol #aditper 70 [ g & =
o~ o ' = w i
— — o hun
=
[ o -
—3 —
| 1. :
I/4- MILE | 1/4 MILE |+ , b
= it
{1 i g
- e o B o] 15
- — oW - — o o
\ D EN . )2 ¢ : :
\| :/ L \r I i . =
L1
24 e 36 e 24 27 sk 30 b a7 ¢
— 14,875~ 15, 76 —k— 12—k 265 ke 14,875 e 14,876 b 15,75 bt 12k 265 k— 14,875 =
84 84 - =
JOPQSD2 Signs 20 and 31 E1-1ST STRZLS; JBPO202Z Signs 33 and 48 E%-1S8T  STR2LY; s :
6.000" Radius, 2.000" Border, White on Green; /" 6.000" Radius, 2.000" Border, White on Green, / e .
State Highway VV M1-76; [ E Mod; {MILE} £ Mod; : State Highway E M1-7h; [4] E Mod; [MILE] E Mad: z a80 ”
Table of letler and object lefts. Table of ietter and object lafts. - Cni
< - 4
) €] 5 svge
24.000 27.000 g ]
Vs M I L E Va M $ L £ : 2 Brs
14,875 {42.625 1 52.000 | 55.625 | 63.250 14.875 ] 42.625 1 52.000 { 55.625 {63.250 ,ﬂi’:;;ﬁ ;:cm; - = ool
. -~
AGADWAT HTE 5 RT ,_% 3'-
o =
Z1in ™
=L i) n.§
SIGN WD. 3% SIGN ND. a SIGN NG i e L
STATION 20, 0 STATION 267450, STATION 273+08.3 ol 2
[RDADWAY RTE & AT ROADWAY ATE 5 tT ROADWAY RTES LT =0 é
5 7
T 1\ I. /: ,\ ‘[ o Y = -
un Ly —
s hE 4 hNE GOODWIN |2 |5
_ (g1 ﬂ gl DWIN |Z°| |2
o Y]
11 31 HOLLOW (3= |
epanon s 7 amaention s 7 )
& o =
i e CREEK 3
Ree g e ; o
2 ] N e D she s
Te - & 7k 2 e 72
e [ T — m
r q e r l q e oy 9,625 s 16.75— 4+ 9.625
—= -
Ll g 36
1l o @ [ n - JBPQYNZ Signs 45 and 46  13-35T  STR2ZL3;
(=] o
&[ / | 3 & / = | 1.500" Radius, 0.625" Border, White on Grsen;
. 10.875 4] 8,426 k—B—sk 505 e 12.75 ke 10.875 4 e 8,25 8,125 k— 5k 68.625 d gk 10,752k 8.25 5 {coohwing G, e
1 Lo I E 6,87_5&_ L j L 1 ] L HOLLOW)] C; [CREEK] C;
10875 m 50.625 8 T.375 a 12.25 10.875+ - B 25 12.25 B 50.825 Liad 25,25 AT ITo R 8.254 Table of letter and ob;ect lefts.
: 108 ) " , ) - 120- - : s Jo |0 ) l 1 N
JBPOSOZ Sign 35 D1-25T STR2L3; 6.000" Radius, 1.000" Border, White on Green; J48P0502 Sign 43  D1-28T STRZLY, 6.000" Radius, 1.000" Border, White on Green; 6.000 [ 9.625 | 13.375 1 17.250 | 20.875 1 25.500 | 27.250
Standard Arrow Custom 12.250" X 8.125" 90° [Lebancn] E Moed; [11] E Mod; Standard Arrow Custom 12.250" X 8.125" 90°; [Camdenton] E Mod; [(15] E Mod; H 0 L L 0 ¥
iEldridge} E Mod; (4} £ Mod; Standard Arow Custom 12.250" X 8.125" 0% / Standard Arrow Custom 12.250" X 8.125" 180°; [Eldridge] E Mad; {4} E Mod; ; //"" 7.000 | 10,8751 14.750] 18.125 | 21.500 | 25.250
Tabie of letter and object lefts. Table of letter and object lefis. L C R E E 1
5 T . b a " Py " 1 7 7 TE , p” q . ,, t o n i 2 9.625{13.125 17.000 | 20.375 | 23.625
*0.875]{ 27.000 § 34.625 {42,125 | 49.000 | 57,125 | 64.750 1 72.375 1 90.250 1 94.750 8.250 124375 32,875 141000 | 51.875{59.375 | 67.000 { 74.375 1 80.125 | 87.875 | 101.000 | 105,375
E $ d r i d g € 4 = <+ E i d T I d g 3 4
40,8751 19.500] 23.375 | 31.625 { 37.375 | 41.250 ; 48.875 | 56.375 | 69.500 | 84.875 8.250 | 28.500 | 37.000 | 41.000 | 49.125 ; 54.875 | 58.875 | 66.375 | 74.000 | 104.375
N SHEET 10OF 2 D-31 &
Tivde-pr o U533\ EpO3U2\plan_sheets\D/B_FPM_23_ LLBRatdgn 4404 AM 20/ 20N




\ ROTE STATE DISTRICT SHEET MO, a‘
) .~ .~
g;epa;‘reg l?y:Craig Huckaby 7-20-11 \ 5 1 MO.1 8.PM30 <
; ] 1 SIGN K0, 19 oOHeE Wtk Haddipe TR0~ STGN_NO. T2 Jos wo. JBPOS02 ot 8e comstotaes |2
ﬁ_ \ g STATIIN 404400, 0 STATION 411400, 0 h"\ X & CERTIFIED <
- — ROADWAY RTE § ff ROAGWAT /1 5 AT CONTRACT 1D. 090626-501 ] BOCUMENT. * %
=
aom——— N\ PROJECT No. FAF-5-2(28) 1 7]
TR 430+00-0 T \ !
ROATWAY RTE & 7 / ’_\ g l couNTY LACLEDE. . DATE 3
D &\ 1 o " iz
- o o= —? S o =
| = -y [
eéepanon S 7 s B |
1 b \ 5 [N -
oo o i @ -
5 < g i = )
~ ik <
[+ _;, .. 3
L1 i
i eeper 6 i :
4 MILE 01 | EE : b
s 5 2 2
'4‘ J{l N 212 & &
w 9 T 1 5 &
"\ //— c ¥ 7548125k 8 50.5 e s—i—ivs realls A -
3 [=] =z
NS i ! e 7.5 12,25 b Bk 45.875 A 257378 &
Ll
24 e 36 A 24 96 =
e 14,875 —k— 1575 —A— 12—k %5 k14875 ;3;’0%9;0;;:2" 1?§00" %‘;f;‘; wnij an*-:gmn_ 2
. s s . ' d
J8P0902  Signs 70 and 84 51-15874 STR2L3; Standard Arrow Custom 12.250" X 8.125" 90°; [Lebanon] E Mod; (8] E Mod; " = &
@ » : ' Standard Arow Custom 12.250" X 8.125" 180" {Sleeper] E Mod; [6] E Mod; = =
6.000" Radius, 2.000" Border, White on Green; . Table of lat s obiect tofts N
State Highway BB M1-7b; [/4] E Mod; PMILE] E Med; / ; 6 o lelier anc obj . z 28a
i h L . b a n o n -] o e
Table of Jetter and abject fefls 7.500| 23,625 | 31.125 | 38.750 | 45,625 | 53.750 | 61.375 | 69.000 | 82.125 > =585
%mo &= s t . . p e r 6 E c8E
; 7,500 27.750 | 36.750 | 40.625 | 47.625 | 55.250 | 62.000 | 69.625 | 82,125 £ 5ra
Va M i L E ro
14.875} 42.625 | 52.000 | 55.625 | 63.250 R I E 5:}'
ROADWAY RTE 5 LT - g 3 -
oy o
Zwv ﬁ?
' \ T ® =2 mﬁ
S1GM MO, L] n= =
STATION 474+00,0 _/' - \_ © — > g 2
| raanway RIE 5 LT B _+ § o =
] 7
o T -
f \ 3 i U 'i‘ =
M ] o« -] # Q 3
1 % 1 2
Yy —
Camdenton 1 ASSING LANES SREA A
o T P ;
2T ] ]
- 4 ]
1 NEXT 17 MILES
eeper : 7 N
~¥ ]
@ 1 L L] /" - 2 =4
5 1 — %
& / l = & ‘_/ l .E. i 2
T + 1 J J i3
—16.25 82.25 e 16,375~ 32.25 88759
<825 8.125 k—5—ok 68.625 s Bmeshe- 10,76 4 5,25 4 L N ,
525k 4675 N 31125 e e gk 1225k 5,254 7.875% 525 SIS 38.5 49125
' ) 20 ' 5.375 ' ' 22 375 —h 205§k 10,752k G-k 26.875 sk 625
J8P0Y02 Sign B3 D1-28T STR2L3; 6.000" Radius, 1.000" Border, White on Green; ) ) Y o 500" Bordor. Whi o : 156
Standard Amow Custom 12.250% X 8.125" 90% [Camdenton] E Mod; 118} £ Mod; {Sleeper] E Mod; : iﬁ:;:&:;::g h M“s&_ 1|5ASS|NGr :;NESMEG“M Odf"*’N"éXT + MILES! £ Mod
[6} £ Mod: Standard Amow Custom 12.250" X 8.125" 0°; / [ S ] - :_ i Emm j i | 1 ;
Table of letier and abject lefis. : Table of letter and object lefts. /
5 ¢ = = p . n t 3 - " 7 A L T E R N A T 1 N G i ws7s :
8.250 | 24.375 | 32,875 | 41.000 | 51.875 | 59.375 | 67.000 | 74,375 | 80.125 | 87.875 | 101.000 | 106.375 16,250 | 25.875 | 32 375 | 38.875 | 47.500 | 56.000 | 64.900 1 72.500 | 80.125 { 83.750 {92125 | 114,
s T p . : R . P = P |a s s 1 N G L A N E s
8250 | 17 1251 91,125 128,125 | 35.625 | $2.500 | 50.125 | 85.125 | 88.500 7.875 | 15.875 | 26.500 | 33.500 | 42.000 | 45.625 | 54.000 | 68.375 | 74.875 | 84.500 | $5.000 | 1060.500
N E X T 1 7 M i L E s
22 375 | 28,625 | 34.375 | 40.375 | 50.875 | 55.250 | 67.625 | 74.625 1 77.375 | 83.125 | 88.750 \
SHEET 2 OF 2 | D=-31% nlg
T:\de-pr03\055\18p0902\pIon_sheets\0?6_PM_C:O_MOQGE_.ILDSLdgn G:ahid/ AM V20720



'a& , bt T % o, - RITE SEATE DISIRLCT SHEET NO. Q’

it iw, i I F’{‘ap_ar'e_d b)-f: ..rf:l ig Huckably 7-20-11 i N 5 //MG '8 ’FM31 I

; T R R 7 e R o PhE G L NG TRARETE ) e ronrs sestn swowo |

: FROM QLATHE [DR. N} i JBP0902 . | e |

: & ¢ _/fi\ > 264y 3g” PR VR v Y S - \ contRacT 19. 090626~501} wanerr.- |5

5 ) 2D - - 4 [ 367 x 48" " " Y =

; . O 36%ix 12” ; 36" x 36 @“ provEeT No. FAF -5-2(28) %

: 1) . = W

1. / Sls ! < el 4 I N e 1 fconrr |LACLEDE _— [mwe P

: - 7 o i o o — ; - t 2

: 1 p ' 4.75 m &

: - 16.75 1T 15.50 P o . =

: ~ 2.5" IPSST ROST ~ 2.5 PSST POST B 2 PSST X :
: POST

: Q3+50 ] '&30+60 f hF‘1137'4*50_ ] 2 4

: 5-R — ] 0 S5-R — ] C 5 s

H‘""“&..."--.._. P‘.—-—"______..-—""_ g

Qg Lizpt //F\ & 0”_ 6’ 9° /E\\ Tl RV V- \ 367 xl3g? //ix 6/ 0" [NGTES: é

: =TT N P"E 2 \ N bk Backing bar details shown in |2

5 36" xi12" O mh . N 36"{x 12" 138" x(12" O f S+andard Pian 903.02. %

: e ;| b l 7 i : 5.

E /1 ~ |2 - Bl s s ~ Y ek Island detail shown in ”

| L , ~ 3.50 ¥

5 ® 5" pssT Foer o |1 @ Nk $85%%bssT pps Vg 1545 2 Smnd?rd Plrm = L | b

1 leowool * ) | 90300 : goxeaq 2% PSS PSST FOOTING DETAIL I

GROUND L:NE?--""“XT : Ni

, i W H o :

: B E I 5

SIGN FACE| WILL [BE SKEWED SIGN FACE! WILI |BE SKEWED e K AR :

—COMING TRAFFIC TO HACE CN-COMING TRAFFIC seee L 1 _“ :

7o IE?{%%! E?EVINGSFDN RD FROM LIVINGSTON RDL \.' .; "

g T2 0" ; p G [ |

367 x 36" @_ 23 - "EI 36 X 36 (1 . .

e o ey T s En ‘5

t - i C:; ‘C) ] < . :

5.00 wh - ] 12” mnglégi'fe :

N - L] S .

@ 27 PSST POST C_i . @ Y ~ %‘3 SSEET pOST DETAIL A |

+11 80401 4 CONCRETE FOOTING FOR PERFORATED :

Iﬂg_o5—L | MU 5-R T STEEL SGUARE FOST WITHOUT BREAKAWAY AssewaLy |

NOTE1 CORCRETE FOOTING (APPROX .09 LU YD) AND AGGREGATE

(APPROX. .04 SO YD) IMCLUDEPD IN PAY ITEM 903-10.10 § -

MISSOYRE HIGH !AYS hNDQ;RANSPEHTATION DATE desCRIPTION CONCRETE Fm'[:ms . saalznu:o. . : ;

! i i | | :

\ PRITIE Mo STRUCTURAL STEEL POST ;

MQDOT FGOT{NG DETAIL :

See Standard Plan 903.03 for :

BATE HREPARED footing details using Design :

*S:E;EE‘;;?"’:‘TELEE?:;‘EE%% r\lLJI'r’I:»enr'-H?1 .-FSIgpines go-fed c;eb'for‘ :

- i use wi ooting design table in§:

" ” standard plaon and represent :

0 36"|x 12 " » slope between posts. Diameter ;

8’ a4 /) Y 72" x A48 for aii footings is 15”. j

N i m N > 35 x 36 &t ch‘ i :

b | i TE T i :

" " - "1 u i :

| t }i36" x|48 L E! 287 % 18" ] 5

/ - t? Y k - ’ :E)I / Zall L? % l != T !

Q o ! o ] 7 | :

0 / &l - 14,50’ @ / Y. 15. 50¢ ©) 1] S o S| 13, 00 ;

s 42.5“ PEST POSY 5 ~ 2.25 ” + 2'5” PSST POST 70400 -~ R R: 13:751 .

4500 A8 ‘ 2 A B "3 5 PSSTPOSTS > :

WO 5-R — 1 LR — o S-R I SN t_“g._, “SIGNING SECTIONS |:

B l SHEET 1 OF 12 =

[

A S L A T Ty T Ao ToToY PR ol ] O 21 M O R A e X T [ MU P EUY T S 7 5




N B A MO B PM32
“ " Prepared by:Crgig Hugkaby 1-20-11 N =
I ] 36%ix 12 Chegked by:_ﬁfj,):&;{ “ﬁ%}fud&"ubﬂ' Y. 257 \». a8 N0, JBPOYO2 “Tmis uEoza SHOULD %
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