THIS RECOMMENDED SPECIAL PROVISION SHOULD BE USED IN CONJUNCTION WITH HIGH-TENSION MEDIAN CABLE BARRIER








(HP904HTCBL, 9/16/10)
ITEM 9040??? –
MEDIAN CABLE BARRIER (HIGH TENSION):

ITEM 9040??? –
MEDIAN CABLE BARRIER  TERMINAL ASSEMBLY:

Description:

The work shall consist of installing Median Cable Barrier (High Tension) and Median Cable Barrier Terminal Assemblies, including all necessary excavation, backfill, shoulder build-up, compaction, materials, tools, equipment, and labor; and providing two (2) manufacturer-supported training sessions.

The cable barrier and terminal assemblies shall be installed at the locations shown on the project plans, and in accordance with the manufacturer's instructions, the plan details, and these specifications.

Definitions:

Run: Continuous section of median cable barrier from end-anchor to end-anchor, inclusive.

Segment: Length of cable barrier, including wire rope, delineation, line posts, post caps, sleeve covers, and cast-in-place line post foundations between terminal assemblies. 

End-Anchor: Concrete foundation and cable attachment hardware at termini of each run. 

Terminal Assembly: End-anchor, wire rope, delineation, non-line posts, and cast-in-place non-line post foundations at the beginning and end of each segment. 

Materials:

The materials used shall meet the manufacturer's requirements and specifications for their NCHRP Report 350, TL-3 approved system.  The system shall consist of 4 pre-stretched cables with maximum post spacing of 10.5 feet.  Each cable shall be individually anchored. 
Only a Median Cable Barrier system listed in Category V-4 (meeting Test Level and number of wires herein specified) on the current Approved Products List of the Product Resource Investment Deployment and Evaluation (PRIDE) Program shall be installed. Post and end-anchor foundations shall be cast-in-place. Post sleeves shall be galvanized steel. A fitted cover shall be provided to prevent debris from entering the post sleeves.
The cable shall be ¾ inch, 3 x 7, pre-stretched galvanized wire rope meeting the requirements of AASHTO Designation M 30/ ASTM Designation A 741, Type 1, Class A coating, having a Modified Breaking Strength equal to 39,000 pounds. The cables shall be pre-stretched to a minimum wire rope modulus of elasticity of 19,000,000 psi in accordance with ISO 12076-202 Wire Rope Modulus of Elasticity “Initial” (as manufactured), with no bedding (or pre-stretching) of the rope permitted in testing.
Field-installed, galvanized-steel fittings (i.e., turnbuckles and splices) shall be one-inch diameter.  Factory applied or stainless steel fittings shall be per the manufacturer's specifications.  Fully fitted ropes shall develop a Minimum Breaking Load (MBL) of 36,800 pounds.
The manufacturer shall submit a Certificate of Compliance in accordance with Section 106.05(B) of the Standard Specifications.

Construction Requirements:

Prior to providing the cable barrier, the selected manufacturer shall thoroughly review the plans and, if appropriate, provide recommendations for adjusting the placement of the cable barrier based upon details of their specific system.  This may include anchor locations, length of need adjustments, possible extension of bridge or roadway concrete median barrier, post type or spacing adjustments for roadway curvature, or post type or spacing adjustments for reduced dynamic deflection at locations shown on the plans.  The project design engineer should be contacted at an early date for coordination of plan details and required adjustments needed prior to ordering the cable.  The manufacturer shall provide special details as needed to assist in any required adjustments.
Training

The contractor shall sponsor and arrange for two (2) manufacturer-supported training sessions, the first during cable-barrier installation and the second before cable-barrier acceptance.  Course content and materials (handouts and trainer's reference works) shall be  appropriate for their system.  An electronic version of the course materials shall be provided to the Engineer on the day of the training.

The Installation Training shall be held prior to the beginning of cable barrier construction; the proposed date shall be submitted to the Engineer a minimum of 30 calendar days prior to the training session date for review and approval.  The training shall have the following participants:

· Prime Contractor's Field Superintendent, or designated representative(s);

· Cable Barrier Sub-Contractor's Field Supervisor, or designated representative(s);

· Engineer, or designated representative(s); and 
· Construction inspector(s).
The Engineer shall have final approval of participants.  A complete set of course handouts, the manufacturer's installation manual, and the manufacturer's plans for the approved system shall be made available for each participant.  The training course and accompanying course material shall cover, at a minimum, the following subjects:
· Description and function of the system components;

· Sequence of construction operations;

· Manufacturer's instructions and specifications for the following:

· End-anchor and post foundation installation, including, but not limited to foundation sizes, steel reinforcement, concrete design strength, curing time, concrete testing, and locations;

· Terminal Assembly installation;

· Cable Barrier system installation;

· Cable tensioning;

· Discussion of critical tasks;

· Installation inspection; and

· Group quiz and review of answers.

The Maintenance Training shall be held a minimum of two days prior to acceptance of the system; the proposed date shall be submitted to the Engineer a minimum of 15 calendar days prior to the training session date for review and approval.  The training shall have the following participants:

· District Maintenance Engineer, or designated representative(s);

· District Maintenance Superintendent, or designated representative(s);

· Maintenance contractor field supervisor, or designated representative(s);

· District maintenance personnel; and

· Maintenance contractor personnel.

The Engineer shall have final approval of participants.  A complete set of course handouts, the manufacturer's maintenance manual, and the manufacturer's plans for the approved system shall be made available for each participant.  The training course and accompanying course material shall cover, at a minimum, the following subjects:

· Description of the system components;

· Discussion of critical features;

· Inspection:

· Median Cable Barrier;

· Terminal Assembly;

· Median Cable Barrier component replacement;

· Terminal Assembly replacement;

· Cable tension monitoring and re-tensioning; 

· Freeing captured vehicles;

· Field splicing of cable; and

· Group quiz and review of answers.

Site Conditions:

Final grading of the median shall be completed prior to beginning construction of the post foundations or end-anchors. Additional fine-grading shall be performed as necessary to achieve a uniform surface prior to foundation and cable installation.
For end-anchor locations, the cable barrier manufacturer or vendor shall satisfy themselves that the soil conditions at the end-anchor locations will provide the necessary strength to support their standard end anchor.  If requested by the manufacturer’s representative and approved by the Engineer, the contractor shall provide a new soil report for use in addressing the capability of the soil to support the end-anchors.  A copy of the report shall also be provided to the Engineer.  Should the manufacturer determine that a modified end-anchor is required, four sets of shop drawings shall be submitted to the Engineer for review and approval a minimum of four weeks prior to beginning end-anchor construction.  Payment for the soil report shall be in accordance with Subsection 109.04 of the Standard Specifications.  

Where the new system adjoins an existing, compatible system by the same manufacturer, the Engineer may direct the contractor to connect directly to the existing system.  The plans shall be submitted to the Engineer for review and approval a minimum of four weeks before the beginning of median cable barrier installation.

Installation:

Installation of the median cable barrier system shall be in accordance with the manufacturer's instructions and specifications.

Tensioning:

Tensioning of the cables shall be in accordance with the manufacturer's instructions and specifications.   Tension charts shall have a minimum range of 20º F to 180º F.
Cable tension shall be deemed acceptable when the following three conditions are met:

1. The entire system is initially tensioned to full compliance in accordance with the manufacturer’s specifications. 
2. A minimum of 14 days after the initial tensioning, a second tensioning shall be done with successive tension measurements at every turnbuckle on each cable being adjusted to the manufacturer’s specifications.  
3. The manufacturer certifies that the full cable system has been installed and tensioned in accordance with the manufacturer’s specifications. 
Tension Log:

The manufacturer shall provide a recommended tension chart for their system.  The chart shall be indexed using cable temperature, in degrees Fahrenheit, as the independent variable and tension, in pounds (force), as the dependent variable.  Tension measurements shall be taken in the vicinity of every turnbuckle on each cable within a segment as directed by the manufacturer.
(Required for systems not previously installed on Arizona State Highways)
The median cable barrier manufacturer shall provide one new, calibrated tension meter as part of the deliverables.  The meter shall bear a serial number and be accompanied by a current Certificate of Calibration from a National Institute of Standards and Testing accredited laboratory.  Said tension meter shall remain with the Engineer at project completion.

The contractor shall maintain a tension log showing project name, time and date, weather conditions, segment termini, cable temperature, tension measurement location, and actual tension reading. The person(s) performing the testing shall sign the tension log daily.  The log, along with the manufacturer's recommended tension chart, shall be delivered to the Engineer prior to the cable barrier sub-contractor leaving the project.

Delineation:

Beginning with the first vertical post in each direction of a segment, post-mounted delineators shall be spaced at intervals no greater than 40 feet on tangents and curves with a radius of 3500 feet or greater, and 20 feet on curves having a radius less than 3500 feet.  Delineation shall be visible from both directions of traffic unless otherwise shown on the plans. The manufacturer’s standard application for delineation size and placement shall be submitted to the engineer for review and approval.  Delineators shall conform to Standard Specifications Sections 703 and 1007 and be of the same sign sheeting requirement as warning signs. Terminal assembly posts shall be delineated in both directions beginning with the first post and in accordance with the manufacturer’s recommendations but not to exceed a 30 ft interval.
Maintenance:

During the construction contract period, the contractor shall maintain the integrity of the installed system when adjacent lanes are open to traffic.  Upon notice of a hit on the median cable barrier system, in the form of a telephone call, e-mail, or letter from the Engineer, the contractor shall mark the affected area within 8 hours.   Vertical panels, Type II barricades, or cones may be used to mark the area.  Knocked-over posts shall be replaced within 48 hours of contractor notification.  If an end-anchor is struck and the cables disengaged, the system must be returned to operation within 12 hours.  After each hit, the system shall be re-tensioned as required in accordance with the manufacturer’s specifications. The contractor shall identify the responsible contact person for this activity to the Engineer at the beginning of the median cable barrier construction.  Payment for such additional work shall comply with Subsection 109.04(D) of the Standard Specifications, provided that the installed system has been accepted in accordance with Subsection 105.20(A) of the Standard Specifications.  No payment will be made for the work specified in this paragraph unless the Engineer has accepted the installed system as specified above.
Method of Measurement:

Median Cable Barrier (High Tension) will be measured by the linear foot along the centerline of the line posts, to the nearest foot, for each segment length.  

Median Cable Barrier Terminal Assembly will be measured by the unit each, including the end-anchor, wire rope, non-line posts, and non-line post foundations.  

No measurement or direct payment will be made for the cost of the training sessions, the cost being considered incidental to the price for the Median Cable Barrier (High Tension) item.
No measurement or direct payment will be made for additional posts, footings and sleeves provided by the manufacturer to meet deflection criteria, curve spacing criteria or other special application criteria required by their system.

Basis of Payment:

The accepted quantities of Median Cable Barrier (High Tension), measured as provided above, will be paid for at the contract unit price per linear foot, complete-in-place, including installing all line posts with foundations and post caps (when shown on manufacturer's plans), fitted cover, wire rope, fittings, delineation, excavation, backfill, compaction, shoulder build-up, materials, labor, equipment, manufacturer-supported trainings, and tension meters.

The accepted quantities of Median Cable Barrier Terminal Assembly, measured as provided above, will be paid for at the contract unit price per each, complete-in-place, including soils report, end-anchor, all non-line posts with foundations and caps (when shown on the manufacturer’s plans), wire rope, fittings, delineation, excavation, backfill, compaction, shoulder build-up, materials, labor, and equipment.

A Median Cable Barrier Terminal Assembly with a modified end-anchor shall be paid for at 1.2 times the bid price of a Median Cable Barrier Terminal Assembly.
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