Rev. Date 04/19/05

NOTICE TO CONTRACTOR - NCHRP 350 REQ. FOR WORK ZONE
TRAFFIC CONTROL DEVICES

CATEGORY 1 DEVICES (traffic cones, traffic drums, tubular markers, flexible delineator posts)

Prior to using the Category 1 Devices on the project, the Contractor shall submit to the Engineer
a copy of the manufacturer’s self-certification that the devices conform to NCHRP Report 350.

CATEGORY 2 DEVICES (construction barricades, construction signs and portable sign
supports) ‘

Prior to using Category 2 Devices on the project, the Contractor shall submit to the Engincer a
copy of the Letter of Acceptance issued by the FHWA to the manufacturer documenting that the
devices (both sign and portable support tested together) conform to NCHRP Report 350 (TL-3).

Specific reduirements for these devices are included in the Special Provisions.

Information regarding NCHRP Report 350 devices may be found at the following web sites:
FHWA: http://safety fhwa.dot. gov/roadway_dept/road_hardware/index.htm
ATSSA: http://www.atssa.com/resources/NCHRP350Crashtesting.asp

NOTE: The portable wooden sign supports that have been traditionally used by most contractors

in the State of Connecticut do NOT meet NCHRP Report 350 criteria and shall not be utilized on
any project advertised after October 01, 2000,

CATEGORY 3 DEVICES (Truck-Mounted Attenuators & Work Zone Crash Cushions)
Prior to using Category 3 Devices on the project, the Contractor shall submit to the Engineer a

copy of the Letter of Acceptance issued by the FHWA to the manufacturer documenting that the
devices conform to NCHRP Report 350.

GENERAL
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NOTICE TO CONTRACTOR - TRAFFIC DRUMS AND TRAFFIC CONES

Traffic Drums and 42-inch (1 m) Traffic Cones shall have four six-inch (150 mm) wide stripes
(two - white and two - orange) of flexible bright fluorescent sheeting.

The material for the stripes shall be one of the following, or approved equal:

. 3M Scotchlite Diamond Grade Flexible Work Zone Sheeting, Model 3910 for the w_hité
stripes and Model 3914 for the orange stripes,

. Avery Dennison WR-7100 Series Reboundable Prismatic Sheeting, Model WR-7100 for
the white stripes and Model WR-7114 for the orange stripes. }

GENERAL
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Notice to Contractor — Use of State Police Officers

The Department will reimburse services of State Police Officers as a direct payment to
the Department of Public Safety. Payment for State Police Officers utilized by the
Contractor for its convenience, not approved by the Engineer, is the responsibility of the
Contractor, No separate payment item for State Police Officers is included under this
contract.

Use of State Police will be in accordance with the Item No. 0971001 A — Maintenance
and Protection of Traffic.

NTC -- State Police Officer




Rev. Date 12/21/11

SECTION 1.08 - PROSECUTION AND PROGRESS

Article 1,08.04 - Limitation of Operations - Add the following:

In order to provide for traffic operations as outlined in the Special Provision "Maintenance and
Protection of Traffic,” the Contractor will not be permiitted to perform any work which will interfere
with the described traffic operations on all project roadways as follows:

Route 42 (South Main Street) Eastbound
The Contractor will not be allowed to perform any work that will interfere with existing traffic
operations on:

Monday through Friday 2:00 p.m. and 6:00 p.m.

Saturday and Sunday between 10:00 a.m. and 6:00 p.m.

During construction, existing traffic operations will be considered to be as shown on Drawings
No. HWY-1 and HWY-2.

The Contractor will be allowed to halt traffic for a period not to exceed 10 minutes to perform
necessary work as approved by the Engineer between 6:00 p.m. and 7:00 a.m. :

Route 42 (South Main Street) Westbound and All Other Road“;avs

The Contractor will not be allowed to perform any work that will interfere with existing number
of lanes of traffic at any time.

Additional Lan_e Closure Restrictions

It is anticipated that work on adjacent projects will be ongoing simultaneously with this project.
The Contractor shall be aware of those projects and anticipate that coordination will be required to
maintain proper traffic flow at all times on all project roadways, in a manner consistent with these
- specifications and acceptable to the Engineer.

The Contractor will not be allowed to perform any work that will interfere with traffic operations on
a roadway when traffic operations are being restricted on that same roadway, unless there is at least
a one mile clear area length where the entire roadway is open to traffic or the closures have been
coordinated and are acceptable to the Engineer. The one mile clear area length shall be measured
from the end of the first work area to the beginning of the signing pattern for the next work area.

GENERAL
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ITEM #0970006A - TRAFFICPERSON (MUNICIPAL POLICE OFFICER)
ITEM #0970007A - TRAFFICPERSON (UNIFORMED FLAGGER)

9.70.01—Description: Under this item the Contractor shall provide the services of
Trafficpersons of the type and number, and for such periods, as the Engineer approves for the
control and direction of vehicular traffic and pedestrians. Traffic persons requested solely for the
contractor’s operational needs will not be approved for payment.

9.70.03—Construction Method: Prior to the start of operations on the project requiring the use of
Trafficpersons, a meeting will be held with the Contractor, Trafficperson agency or firm,
Engineer, and State Police, if applicable, to review the Trafficperson operations, lines of
responsibility, and operating guidelines which will be used on the project. A copy of the
municipality’s billing rates for Municipal Police Officers and vehicles, if applicable, will be
provided to the Engineer prior to start of work.

On a weekly basis, the Contractor shall inform the Engineer of their scheduled operations for the
following week and the number of Trafficpersons requested. The Engineer shall review this
schedule and approve the type and number of Trafficpersons required. Tn the event of an
unplanned, emergency, or short term operation, the Engineer may approve. the temporary use of
properly clothed persons for traffic control until such time as an authorized Trafficperson may be
-obtained. In no case shall this temporary use exceed 8 hours for any particular operation.

If the Contractor changes or cancels any scheduled operations without prior notice of same as

required by the agency providing the Trafficpersons, and such that Trafficperson setrvices are no

longer required, the Contractor will be responsible for payment at no cost to the Department of

any show-up cost for any Trafticperson not used because of the change. Exceptions, as approved

by the Engineer, may be granted for adverse weather conditions and unforeseeable causes
beyond the control and without the fault or negligence of the Contractor.

Trafficpersons assigned to a work site are to only take direction from the Engineer.

Trafficpersons shall wear a high visibility safety garment that complies with OSHA, MUTCD,
ASTM Standards and the safety garment shall have the words "Traffic Control" clearly visible
on the front and rear panels {minimum letter size 2 inches (50 millimeters). Worn/faded safety
garments that are no longer highly visible shall not be used. The Engineer shall direct the
replacement of any worn/faded garment at no cost to the State.

A Trafficperson shall assist in implementing the traffic control specified in the Maintenance and
Protection of Traffic contained elsewhere in these specifications or as directed by the Engineer.
Any situation requiring a Trafficperson {o operate in a manner contrary to the Maintenance and
Protection of Traffic specification shall be authorized in writing by the Engineer.

Trafficpersons shall consist of the following types:

TTEM #0970006A
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Travel time will not be measured for payment for services providéd by Uniformed Municipal
Police Officers or Uniformed Flaggers.

Mileage fees associated with Trafficperson services will not be measured for payment.
Safety garments and STOP/SLOW paddles will not be measured for payment.

9.70.05—Basis of Payment: Trafficpersons will be paid in accordance- with the schedule
described herein.

There will be no direct payment for safety garments or STOP/SLOW paddles. All costs
associated with furnishing safety garments and STOP/SLOW paddles shall be considered

included in the general cost of the item.

1. Uniformed Law Enforcement Personnel: The sum of money shown on the Estimate and in
the itemized proposal as "Estimated Cost" for this work will be considered the bid price even
though payment will be made as described below. The estimated cost figure is not to be altered
in any manner by the bidder, Should the bidder alter theamount shown, the altered figures will
be disregarded and the original price will be used to determine the total amount for the contract.

The Department will pay the Contractor its actual costs for “Trafficperson (Municipal Police
Officer)” plus an additional 5% as reimbursement for the Contractor’s administrative expense in
connection with the services provided.

The invoice must include a breakdown of each officer’s actual hours of work and actual rate
applied. Mileage fees associated with Trafficperson services are not reimbursable expenses and
are not to be included in the billing invoice. The use of a municipal police vehicle authorized by
the Engineer will be paid at the actual rate charged by the municipality. Upon receipt of the
invoice from the municipality, the Contractor shall forward a copy to the Engineer. The invoice
will be reviewed and approved by the Engineer prior to any payments. Eighty (80%) of the
invoice will be paid upon completion of review and approval. The balance (20%) will be paid
upon receipt of cancelled check or receipted invoice, as proof of payment. The rate charged by
the municipality for use of a uniformed municipal police officer and/or a municipal police
vehicle shall not be greater than the rate it normally charges others for similar services.

2. Uniformed Flagger: Uniformed flaggers will be paid for at the contract unit price per hour
for “Trafficperson (Uniformed Flagger)”, which price shall include all compensation, insurance
benefits and any other cost or liability incidental fo the furnpishing of the trafficpersons ordered.

Pay Item ) Pay Unit
Trafficperson (Municipal Police Officer) est.
Trafficperson (Uniformed Flagger) Hr.

1ITEM #0970006 A
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Rev. Date 10/9/12 -

ITEM NO. 0971001 A — MAINTENANCE AND PROTECTION OF TRAFFIC

Article 9.71.01 — Description is supplemented by the following:

The Contractor shall maintain and protect traffic as described by the following and as limited in the
Special Provision "Prosecution and Progress":

Route 42 (South Main Street) Eastbound
The Contractor shall maintain and protect existing traffic operations.

The Contractor shall maintain and protect a minimum of one lane of traffic on a paved travel path
" not less than 11 feet in width.

Excepted therefrom will be those periods, during the allowable periods, when the Contractor will |
be permitted to halt traffic for a period not to exceed 10 minutes. The Contractor shall allow all
stored vehicles to proceed through the work area before halting traffic for another 10 minute
period.

Route 42 (South Main Street) Westbound and All Other Roadways
The Contractor shall maintain and protect existing traffic operations.

Commercial and Residential Driveways

The Contractor shall maintain access to and egress from all commercial and residential
driveways throughout the project limits.

Article 9.71.03 - Construction Method is supplemented as follows:

(zeneral

The Contractor is required to delineate any raised structures within the fravel lanes, so that the
structures are visible day and mght unless there are specific contract plans and p10v1310ns to
temporarily lower these structures prior to the completion of work.

The Contractor shall not store any material on-site which would present a safety hazard to motorists
or pedestrians (e.g. fixed object or obstruct sight lines).

The field installation of a signing pattern shall constitute interference with existing traffic operations
and shall not be allowed, except during the allowable periods.

Construction vehicles entering travel lanes at speeds less than the posted speed are interfering with
traffic, and shall not be allowed without a lane closure. The lane closure shall be of sufficient length
to allow vehicles fo enter or exit the work area at posted speeds, in order to merge with existing

traffic.

ITEM #0971001A




Rev. Date 4/12/10

Pavement Markings -Non-Limited Aceess Multilane Roadwayvs

Secondary and Local Roadways _
During construction, the Contractor shall maintain all pavement markings on paved surfaces on

all roadways throughout the limits of the project.

Interim Pavement Markings .
The Contractor shall install painted pavement markings, which shall include centerlines,
shoulder edge lines, lane lines (broken lines), lane-use arrows, and stop bars, on each
intermediate course of bituminous concrete pavement and on any milled surface by the end of
the work day/night. If the next course of bituminous concrete pavement will be placed within
seven days, shoulder edge lines are not required. The painted pavement markings will be paid
under the appropriate items.

If the Contractor will install another course of bituminous concrete pavement within 24 hours,
the Contractor may install Temporary Plastic Pavement Marking Tape in place of the painted
pavement markings by the end of the work day/night. These temporary pavement markings shall
include centerlines, lane lines (broken lines) and stop bars; shoulder edge lines are not required,
Centerlines shall consist of two 4 inch wide yellow markings, 2 feet in length, side by side, 4 to 6
inches apart, at 40-foot intervals. No passing zones should be posted with signs in those areas
where the final centerlines have not been established on two-way roadways. Stop bars may
consist of two 6 inch wide white markings or three 4 inch wide white markings placed side by
side. The Contractor shall remove and dispose of the Temporary Plastic Pavement Marking
" Tape when another course of bituminous concrete pavement is installed. The cost of furnishing,
installing and removing the Temporary Plastic Pavement Marking Tape shall be at the
- Contractor’s expense.

If an intermediate course of bituminous concrete pavement will be exposed throughout the
winter, then Epoxy Resin Pavement Markings should be installed unless directed otherwise by
the Engineer.

T'inal Pavement Markings

The Contractor should install painted pavement markings on the final course of bituminous ,
concrete pavement by the end of the work day/night. If the painted pavement markings are not
installed by the end of the work day/night, then Temporary Plastic Pavement Marking Tape shall
be installed as described above and the painted pavement markings shall be installed by the end

of the work day/night on Friday of that week.

If Temporary Plastic Pavement Marking Tape is installed, the Contractor shall remove and
dispose of these markings when the painted pavement markings are installed. The cost of
furnishing, installing and removing the Temporary Plastic-Pavement Marking Tape shall be at
the Contractor’s expense.

The Contractor shall install permanent Epoxy Resin Pavement Markings in accordance with
Section 12.10 cntitled “Epoxy Resin Pavement Markings, Symbols, and Legends” after such
time as determined by the Engineer.
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TRAFFIC CONTROL DURING CONSTRUCTION OPERATIONS

The following guidelines shall assist field personnel in determining when and what type of traffic
control patterns to use for various situations. These guidelines shall provide for the safe and
efficient movement of traffic through work zones and enhance the safety of work forces in the

work area.

TRAFFIC CONTROL PATTERNS

Traffic control patterns shall be used when a work operation requires that all or part of any
vehicle or work area protrudes onto any pait of a travel lane or shoulder. For each situation, the
installation of traffic control devices shall be based on the following:

Speed and volume of traffic
Duration of operation
Exposure to hazards

Traffic control patterns shall be uniform, neat and orderly so as to command respect from the
motorist,

In the case of a horizontal or vertical sight restriction in advance of the work area, the traffic
control pattern shall be extended to provide adequate sight distance for approaching traffic.

If a lane reduction taper is required to shift traffic, the entire length of the taper should be
installed on a tangent section of roadway so that the entite taper area can be seen by the motorist,

Any existing signs that are in conflict with the traffic control patterns shall be removed, covered,
or turned so that they are not readable by oncoming traffic,

When installing a traffic control pattern, a Buffer Area should be provided and this area shall be
free of equipment, workers, materials.and parked vehicles.

Typical traffic confrol plans 19 through 25 may be used for moving operations such as line
striping, pot hole patchmg, mowing, or sweeping when it is necessary for equipment to occupy a
travel lane.

Traffic control pattérns will not be required when vehicles are on an emergency patrol type
activity or when a short duration stop is made and the equipment can be contained within the
shoulder. Flashing lights and appropriate trafficperson shall be used when required.

Although each situation must be dealt with individually, conformity with the typical traffic
control plans contained herein is required. In a situation not adequately covered by the typical
tratfic control plans, the Contractor must contact the Engineer for assistance prior to settmg up a
traffic contml pattern.




Rev. Date 6/2012

SECTION 1. WORK ZONE SAFETY MEETINGS

1.a)

1.b)

Prior to the commencement of work, a work zone safety meeting will be conducted with
representatives of DOT Construction, Connecticut State Police (Local Barracks),
Municipal Police, the Contractor (Project Superintendent) and the Traffic Control
Subcontractor (if different than the prime Contractor) to review the traffic operations,
lines of responsibility, and operating guidelines which will be used on the project. Other
work zone safety meetings during the course of the project should be scheduled as
needed.

A Work Zone Saféty Meeting Agenda shall be developed and used at the meeting to
outline the anticipated traffic control issues during the construction of this project. Any
issues that can’t be resolved at these meetings will be brought to the attention of the
District Engineer and the Office of Construction. The agenda should include:

Review Project scope of work and time

Review Section 1.08, Prosecution and Progress

Review Section 9.70, Trafficpersons

Review Section 9.71, Maintenance and Protection of Traffic

Review Contractor’s schedule and method of operations.

Review areas of special concern: ramps, turning roadways, medians, lane drops, etc.
Open discussion of work zone questions and issues

Discussion of review and approval process for changes in contract requirements as they
relate to work zone areas

SECTION 2. GENERAL

2.a)

2.b)

2.¢)

2.d)

If the required minimum number of sigﬁs and equipment (i.e. one High Mounted
Internally Illuminated Flashing Arrow for each lane closed, two TMAs, Changeable
Message Sign, etc.) are not available; the traffic control pattern shall not be installed.

The Contractor shall have back-up equipment (TMAs, High Mounted Internally
Iuminated Flashing Arrow, Changeable Message Sign, construction signs, cones/drums,
etc.) available at all times in case of mechanical failures, etc. The only exception to this
is in the case of sudden equipment breakdowns in which the pattern may be installed but
the Contractor must provide replacement equipment within 24 hours,

Failure of the Contractor to have the required minimum number of signs, personnel and
equipment, which results in the pattern not bemg installed, shall not be a reason for a time
extension or claim for loss time.

In cases of legitimate differences of opinion between the Contractor and the Inspection

- staff, the Inspection staff shall err on the side of safety, The matter shall be brought to
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3.h)

Rev. Date 6/2012

On limited access roadways, workers are prohibited from crossing the travel lanes to
install and remove signs or other devices on the opposite side of the roadway. Any signs
or devices on the opposite side of the roadway shall be installed and removed separately.

SECTION 4. USE OF HIGH MOUNTED INTERNALLY JLLUMINATED FLASHING

4.a)

4.b)

4.cj

4.d)

4.e)

ARROW

On limited access roadways, one Flashing Arrow shall be used for each lane that is
closed. The Flashing Arrow shall be installed concurrently with the installation of the
traffic control pattern and its placement shall be as shown on the traffic control plan., For
multiple lane closures, one Flashing Arrow is required for each lane closed. If conditions
wartant, additional Flashing Arrows should be employed (i.e.: curves, major ramps, efc.).

On non-limited access roadways, the use of a Flashing Arrow for lane closures is
optional. The roadway geometry, sight line distance, and traffic volume should be
considered in the decision to use the Flashing Arrow.

The Flashing Arrow shall not be used on two lane, two-way roadways for temporary
alternating one-way traffic operations,

The Flashing Arrow board display shall be in the “arrow” mode for lane closure tapers
and in the “caution” mode (four corners) for shoulder work, blocking the shoulder, or .
roadside work near the shoulder. The Flashing Arrow shall be in the “caution” mode
when it is positioned in the closed lane.

The Flashing Arrow shall not be used on a multi-lane roadway to laterally shift all lanes
of traffic, because unnecessary lane changing may result.

SECTION 5. USE OF TRUCK MOUNTED IMPACT ATTENUATOR VEHICLES

5.a)

5.b)

5.¢)

(I'MAs)

For lane closures on limited access roadways, a minimum of two TMAs shall be used to
install and remove traffic control patterns. If two TMAs are not available, the pattern
shall not be installed.

On non-limited access roadways, the use of TMAs to install and remove patterns closing
a lane(s) is optional. The roadway geomefry, sight line distance, and traffic volume
should be considered in the decision to utilize the TMAs.

Generally, to establish the advance and transition signing, one TMA shall be placed on
the shoulder and the second TMA shall be approximately 1,000 feet ahead blocking the
lane. The flashing arrow board mounted on the TMA should be in the “flashing arrow”
mode when taking the lane. The sign truck and workers should be immediately ahead of
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SECTION 7. USE OF (REMOTE CONTROLLED) CHANGEABLE MESSAGE SIGNS
(CMSY

7.a)  For lane closures on limited access roadways, one CMS shall be used in advance of the
traffic control pattern. Prior to installing the pattern, the CMS shall be installed and in
operation, displaying the appropriate lane closure information (i.e.: Left Lane Closed -
Merge Right). The CMS shall be positioned % - 1 mile ahead of the lane closure taper. If
the nearest Exit ramp is greater than the specified ¥ - 1 mile distance, than an additional
CMS shall be positioned a sufficient distance ahead of the Exit ramp to alert motorists to
the work and therefore offer them an opportunity to take the exit.

7.b)  CMS should not be installed within 1000 feet of an existing CMS.

7.c)  On non-limited access roadways, the use of CMS for lane closures is optional. The
roadway geometry, sight line distance, and traffic volume should be considered in the

decision to use the CMS.

7.d)  The advance CMS is typically placed off the right shoulder, 5 feet from the edge of
pavement. In areas where the CMS cannot be placed beyond the edge of pavement, it
may be placed on the paved shoulder with a minimum of five (5) traffic drums placed in
a taper in front of it to delineate its position. The advance CMS shall be adequately
protected if it is used for a continuous duration of 36 hours or more.

7.6)  When the CMS are no longer required, they should be removed from the clear zone and
have the display screen cleared and turned 90° away from the roadway.

7.8)  The CMS genereilly should not be used for generic messages (ex: Road Work Ahead,
Bump Ahead, Gravel Road, etc.).

7.2) The CMS should be used for specific situations that need to command the motorist’s
attention which cannot be conveyed with standard construction signs (Examples include:
Exit 34 Closed Sat/Sun - Use Exit 35, All Lanes Closed - Use Shoulder, Worketrs on

Road - Slow Down).
7.h)  Messages that need to be displayed for long periods of time, such as during stage
construction, should be displayed with construction signs. For special signs, please

coordinate with the Office of Construction and the Division of Traffic Engineering fo1
the proper layout/dimensions required.

7.1). The messages that are allowed on the CMS ate as follows:
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SERIES 16 SIGNS

€ w » w P
CONSTRUCTION CONSTRUCTION
AHEAD AHEAD
H I ROAD USE RESTRICTER H {SIDEWALK USE RESTRICTED
STATE LIABILITY LIMITED STATE LIABILITY LIMITED
GENERAL STATUIES SEC 13a-115, 132-445 GENERAL STATUTES SEC 13-115, 132145
COMMISSIONEN OF TRANSPORTATION COMMISSTONER GF TRANSPORTATION
W H . W H
16-E | BO-1605 | 84" x 60" 16-5 I 80-1519 I 48" x 30°
16-H | 80-1608 | 607 x 42
16-M | 80-1613 | 30" x 247

THE 16-5 SIGN SHALL BE USED ON ALL PROJECTS THAT REQUIRE SIDEWALK RECONSTRUCTION
OR RESTRICT PEDESTRIAN TRAVEL ON AN EXISTING SIDEWALK. )

SERIES 16 SIGNS SHALL BE INSTALLED IN ADVANCE OF THE TRAFFIC CONTROL PATTERNS TO
ALLOW MOTORISTS THE OPPORTUNITY TO AVOID A WORK ZONE, SERIES 16 SIGNS SHALL
BE INSTALLED ON ANY MAJOR INTERSECTING ROADWAYS THAT APPROACH THE WORK
ZONE. ON LIMITED-ACCESS HIGHWAYS, THESE SIGNS SHALL BE LOCATED IN ADVANCE OF
THE NEAREST UPSTREAM EXIT RAMP AND OMN ANY ENTRANCE RAMPS PRIOR TO OR WITHIN
THE WORK ZONE LIMITS,

THE LOCATION OF SERIES 16 SIGNS CAN BE FOUND ELSEWHERE IN THE PLANS OR INSTALLED
AS DIRECTED BY THE ENGINEER.

SIGNS 16-E AND 16-H SHALL BE POST-MOUNTED.

SIGN 16-F SHALL BE USED ON ALL EXPRESSWAYS.

SIGN 16-H SHALL BE USED ON ALL RAMPS, OTHER STATE ROADWAYS, AND MAJOR TOWN/CITY

ROADWAYS.
SIGN 16-M SHALL BE USED ON OTHER TOWN ROADWAYS,

REGULATORY SIGN "ROAD WORK AHEAD, FINES DOUBLED"

THE REGULATORY SIGN "ROAD WORK AHEAD FINES DOUBLED" SHALL BE INSTALLED FOR ALL
WORK ZONES THAT OCCUR ON ANY STATE HIGHWAY IN CONNECTICUT WHERE THERE ARE
WORKERS ON THE HIGHWAY OR WHEN THERE IS OTHER THAN EXISTING TRAFFIC
OPERATIONS,

THE "ROAD WORK AHEAD FINES DOQUBLED" REGULATORY SIGN SHALL NOT BE INSTALLED

ON TOWN RQOADS,
THE "ROAD WORK AHEAD FINES DOUBLED" REGULATORY SIGN SHALL BE PLACED AFTER THE

SERIES 16 SIGN AND IN ADVANCE OF THE

"ROAD WORK AHEAD" SIGN, | ¢« — e
“END ROAD WORK" SIGN ROAD WORK
THE LAST SIGN IN THE PATTERN MUST BE 31-1906 3.5 AHEAD

THE "END ROAD WORK" SIGN. FINES

R DOUBLED
i} END £ R CONSTRUCTION TRAFFIC CONTROL PLAN
et | |ROAD WORK “t Y, REQUIRED SIGNS
SCALE: HONE
CONNECTICUT DEPARTMENT OF TRANSPORTATION ' Ot s 14, Gresieiny em

BUREAU OF ENGINEERING & CONSTRUCTION APPROVED T
FRIMCIPAL EMGINEER
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NOTES FOR TRAFFIC CONTROL PLANS

1. IF_A TRAFFIC STOPPAGE OCCURS IN ADVANCE OF SIGN @, THEN AN ADDITIONAL SIGN
@ SHALL BE INSTALLED IN ADVANCE OF THE STOPPAGE.

2. SIGNS &), (B), AND (D) SHOULD BE OMITTED WHEN THESE SIGNS HAVE ALREADY BEEN
INSTALLED TO DESIGNATE A LARGER WORK ZONE THAN THE WORK ZONE THAT IS
ENCOMPASSED ON THIS PLAN. -

3. SEE TABLE 1 FOR ADJUSTMENT OF TAPERS IF NECESSARY.

4, IF THIS PLAN REMAINS IN CONTINUQUS QOPERATION FOR MORE THAN 36 HOURS, THEN
TRAFFIC DRUMS SHALL 8E USED IN PLACE OF TRAFFIC CONES.

5. ANY LEGAL SPEED HIMIT SIGNS WITHIN THE LIMITS OF A ROADWAY / LANE CLOSURE AREA
SHALL BE COVERED WITH AN OPAQUE MATERIAL WHILE THE CLOSURE IS IN EFFECT, AND
UNCOVERED WHEN THE ROADWAY / LANE CLOSURE IS RE-OPENED TO ALL LANES OF TRAFFIC.

6. IF THIS PLAN REMAINS IN CONTINUQUS QPERATION FOR MORE THAN 36 HOURS, THEN
ANY EXISTING CONFLICTING PAVEMENT MARKINGS SHALL BE ERADICATED QR COVERED,
AND TEMPORARY PAVEMENT MARKINGS THAT DELINEATE THE PROPER TRAVELPATHS

SHALL BE INSTALLED,

7. DISTANCES BETWEEN SIGNS IN THE ADVANCE WARNING AREA MAY BE REDUCED TC 100
ON LOW-SPEED URBAN ROADS (SPEED LIMIT < 40 MPH).

8. IF THIS PLAN IS TO REMAIN IN OPERATION DURING THE HOURS OF DARKNESS, INSTALL
BARRICADE WARNING LIGHTS - HIGH INTENSITY CN ALL POST-MOUNTED DIAMOND
SIGNS IN THE ADVANCE WARNING AREA.

9. A CHANGEABLE MESSAGE SIGN SHALL BE INSTALLED ONE HALF TO ONE MILE IN ADVANCE
OF THE LANE CLOSURE TAPER.

16 SIGN ®SHALL BE MOUNTED A MINIMUM OF 7 FEET FROM THE PAVEMENT SURFACE TO
THE BOTTOM OF THE SIGN.

TABLE 1 - MINIMUM TAPER LENGTHS

POSTED SPEED LIMIT | MINIMUM TAPER LENGTH FOR
(MILES PER HOUR) A SINGLE LANE CLOSURE
30 CR LESS 180' {55m)
as 250" {75m)
40 320" {100m)
45 540' {165m)
50 600" {180m}
55 660" {200m)
65 780 {24Gm)

METRIC CONVERSION CHART ({1" = 25mm)

ENGLISH METRIC [] ENGLISH METRIC [| ENGLISH METRIC

12°  300mm 42" 1050mm 725 1800mm

18 450mm 48" 1200mm 78" 1950mm — :

24%  500mM t4v 1350mm 84*  2100mm éf ) CONSTRUCTION TRAFFIC CONTROL PLAN

h a9 L - X
30" 750mm || 60" 1500mm || 90" 2250mm i ) NOTES
36"  S00mm 66" 1650mm 98"  2400mm o .
SCALE: HONE
CONNECTICUT DEPARTMENT OF TRANSPORTATION Chara s b AL GEesies
BUREAU OF ENGINEERING & CONSTRUCTION i P eSS0
FRINCIPAL ENGIHEER
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WORK IN RIGHT LANE - MULTILANE HIGHWAY
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Article 9,71.05 — Basis of Payment is supplemented by the following:

The temporary relocation of signs and supports, and the furnishing, installation and removal of
any temporary suppotts shall be paid for under the item “Maintenance and Protection of Traffic”.
Temporary overhead sign supports and foundations shall be paid for under the appropriate
item(s). ' '

The cost of furnishing, installing, and removing the material for the 4H:1V traversable slope shall
be paid for under the item “Maintenance and Protection of Traffic.”
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ITEM #0979003A - CONSTRUCTION BARRICADE TYPE 111

Article 9.79.01 — Description: The Contractor shall furnish construction barricades to conform
to the requirements of NCHRP Report 350 (TL-3) and to the requirements stated in Article 9.71
“Maintenance and Protection of Traffic,” as shown on the plans and/or as directed by the
Engineer. :

Article 9,79.02 — Materials: Prior to using the construction barricades, the Contractor shall
submit to the Engineer a copy of the Letter of Acceptance issued by the FHWA to the
manufacturer documenting that the devices conform to NCHRP Report 350 (TL-3).

Alternate stripes of white and orange Type lII or Type VI reflective sheeting shall be applied to
the horizontal members as shown on the plans. Application of the reflective sheeting shall
conform to the requirements specified by the reflective sheeting manufacturer. Only one type of
sheeting shall be used on a barricade and all barricades furnished shall have the same type of
reflective sheeting. Reflective sheeting shall conform to the requirements of Article M.18.09.01.

Construction barricades shall be designed and fabricated so as to prevent them from being blown
over or displaced by the wind from passing vehicles. Construction barricades shall be approved
by the Engineer before they are used.

Article 9.79.03 — Construction Methods: Ineffective barricades, as determined by the Engineer
-and in accordance with the ATSSA guidelines contained in “Quality Standards for Work Zone
Traffic Control Devices”, shall be replaced by the Contractor at no cost to the State.

Barricades that are no longer required shall be removed from the project and shall remain the
property of the Contractor.

Article 9,79,04 — Method of Measurement: Construction Barricade Type I1I will be measured
for payment by the number of construction barricades required and used. '

-

Article 9.79.05 — Basis of Payment: “Construction Barricade Type III” required and used will
be paid for at the Contract unit price per each. Each batricade will be paid for once, regardless
of the mumber of times it is used.

Pay Item Pay Unit
Construction Barricade Type III EA.
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ITEM #1220013A - CONSTRUCTION SIGNS - BRIGHT FLUORESCENT
SHEETING

Article 12.20.01 — Description: The Contractor shall furnish construction signs with bright
fluorescent sheeting and their required portable supports or metal sign posts that conform to the
requirements of NCHRP Report 350 (TL-3). The construction signs and their required portable
supports or metal sign posts shall conform to the signing requirements stated in Aticle 9.71
"Maintenance and Protection of Traffic", as shown on the plans and/or as directed by the Engineer.

Article 12.20.02 — Materials: Prior to using the construction signs and their portable supports, the
Contractor shall submit to the Engineer a copy of the Letter of Acceptance issued by the FHWA to
the manufacturer documenting that the devices (both sign and portable support tested together)
conform to NCHRP Report 350 (TL-3).

Portable sign supports shall be designed and fabricated so as to prevent signs from being blown
over or displaced by the wind from passing vehicles. Portable sign supports shall be approved by
the Engineer before they are used. Mounting height of signs on portable sign supports shall be a
minimum of 1 foot and a maximum of 2 feet, measured from the pavement to the bottom of the

sign.

All sign faces shall be rigid and reflectorized. Sheet aluminum sign blanks shall conform to the
requirements of Article M.18.13. Metal sign posts shall conform to the requirements of Asticle
M.18.14. Application of reflective sheeting, legends, symbols, and borders shall conform to the
requirements specified by the reflective sheeting manufacturer. Attachments shall be provided so
that the signs can be firmly attached to the portable sign supports or metal posts without causing
damage to the signs. A Materials Certificate and Certified Test Report conforming to Article

1.06.07 shall be required for the reflective sheeting.
| The following types of construction signs shall not be used: mesh, non-rigid, roli-up.

The following portable sign support systems or equivalent. systems that meet the above

requirements may be used:
' ¢ Korman Model #SS548 flexible sign stand with composite aluminum sign substrate

(APOLIC)
o Traffix “Little Buster” dual spring folding sign stand with conugated polyethylene (0.4
in. thick) sign substrate (InteCel})

Reflective sheeting shall conform to the following:
The fluorescent orange prismatic retroreflective sheeting shall consist of prismatic lenses formed in

_a transparent fluorescent orange synthetic resin, sealed, and backed with an aggressive pressure
sensitive adhesive protected by a removable liner. The sheeting shall have a smooth surface.
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** The four pairs of chromaticity coordinates determine the acceptable color in terms of the
CIE 1931 standard colorimetric system measured with standard illuminant D65.

C. Nighttime Color

Nighttime color of the sheeting applied to test panels shall be determined instrumentally
in accordance with ASTM E 811 and calculated in the u', v' coordinate system in
accordance with ASTM E 308. Sheeting shall be measured at 0.33 degrees observation
and -4 degree entrance at rotation as determined by the manufacturer for test purposcs.
Color shall conform to the requirements of Table III.

TABLE IIT
_ Color Specification Limits ** (Nighttime) !
I 2 3 4

CO]‘OT ) 1 ] 1 1 ! ! 1 !

u v ul v u v u v
Orange 400 540 475 529 448 522 372 534

(new and
weathered)

D. Resistance to Accelerated Weathering

The refroreflective surface of the sheeting shall be weather resistant and show no
appreciable cracking, blistering, crazing, or dimensional change after one year's unprotected
outdoor exposure in south Florida, south-facing and inclined 45 degrees from the vertical,
or after 1500 hours exposure in a xenon arc weatherometer in accordance with ASTM (26,
Type B, Method A. Following exposure, panels shall be washed in a 5% HCL solution for
45 seconds, rinsed thoroughly with clean water, blotted with a soft clean cloth and brought
to equilibrium at standard conditions. Afier cleaning, the coefficient of retroreflection shall
be not less than 100 when measured as in D.2, below, and the color is expected to conform
to the requirements of Tables II and III for weathered sheeting. The sample shall:

1. Show no appreciable evidence of cracking, scaling, pitting, blistering, edge
lifting or curling or more than 0.031 inch shrinkage or expansion.

2. Be measured only at angles of 0.2 degrees observation, -4 degrees entrance, and
rotation as determined by the manufacturer for test purposes. Where more than
one panel of color is measured, the coefficient of retroreflection shall be the
average of all determinations.

E. Impact Resistance

The retroreflective sheeting applied according to the manufacturer's recommendations fo
a test panel of alloy 6061-T6, 0.040 inch by 3 inches by 5 inches and conditioned for 24
hours, shall show no cracking outside the impact area when the face of the panel is
subjected fo an impact of 100 inch-pounds, using a weight with a 0.625 inch diameter
rounded tip dropped from a height necessary to generate an impact of 100 inch-pounds, at
test temperatures of both 32° F and 72° F.
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ITEM 0020801A — ASBESTOS ABATEMENT

Description:

Work under this item shall include the abatement of asbestos containing materials (ACM) and
associated work by persons who are knowledgeable, qualified, trained and licensed in the
removal, treatment, handling, and disposal of ACM and the subsequent cleaning of the affected
environment. ACM shall include material composed of any type of asbestos in amounts greater
than one percent (1%) by weight. The Contractor performing this work shall possess a valid
Asbestos Abatement Contractor license issued by the Connecticut Department of Public Health
(CTDPH).

These Specifications govern all work activities that disturb asbestos containing materials. All
activities shall be performed in accordance with, but not limited to, the current revision of the
OSHA General Industry Standard for Asbestos (29 CFR 1926.1001), the OSHA Asbestos in
Construction Regulations (29 CFR 1926.1101), the USEPA Asbestos National Emission
Standards for Hazardous Air Pollutants (NESHAP) Regulations (40 CFR Part 61 Subpart M), the
CTDPH Standards for Asbestos Abatement, Licensure and Training (19a-332a-1 through 16, 20-
440-1 through 9 & 20-441), and the CTDEEP Special Waste Disposal Regulations (22a-209-

8(1)).

The asbestos abatement work shall include drilling holes for tie-back anchors and drainage
purposes through existing ACM coated metal bin walls, disposal of removed ACM, and
removal/disposal of any ACM contaminated backfill; as identified on these Contract Plans and
Specifications for the two (2) metal bin retaining walls located approximately 0.1 mile east on
Route 42 from exit 23 off Route 8 in Beacon Falls, Connecticut.

Deviations from these Specifications require the written approval of the Engineer.
Materials:

All materials shall be delivered to the job site in the original packages, containers, or bundles
bearing the name of the manufacturer, the brand name and product technical description.

No damaged or deteriorating materials shall be used. If material becomes contaminated with
asbestos, the material shall be decontaminated or disposed of as asbestos-containing waste
material. The cost to decontaminate and dispose of this material shall be at the expense of the
Contractor.

Fire retardant polyethylene sheet shall be in roll size to minimize the frequency of joints, with
factory label indicating four (4) or six (6) mil thickness.

Six (6) mil polyethylene disposable bags shall have pre-printed OSHA/EPA/DOT labels and
shall be transparent.
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Tape (or equivalent) capable of sealing joints in adjacent polyethylene sheets and for the
attachment of polyethylene sheets to finished or unfinished surfaces must be capable of adhering
under both dry and wet conditions.

Surfactant is a chemical wetting agent added to water to improve penetration and shall consist of
fifty (50) percent polyoxyethylene ether and fifty (50) percent polyoxyethylene ester, or
equivalent. The surfactant shall be mixed with water to provide a concentration one (1) ounce
surfactant to five (5) gallons of water, or as directed by the manufacturer.

Spray equipment must be capable of mixing necessary chemical agents with water, generating
sufficient pressure and volume; and equipped with adequate hose length to access all necessary
work areas.

Drills, saws, sanders, grinders, wire brushes and needle-gun type removal equipment shall be
equipped with a High Efficiency Particulate Air (HEPA) filtered vacuum dust collection system.

Containers for storage, transportation and disposal of asbestos containing waste material shall be
impermeable and both air and watertight.

Labels and warning signs shall conform to OSHA 29 CFR 1926.1101, USEPA 40 CFR Part
61.152, and USDOT 49 CFR Part 172 as appropriate.

Encapsulant, a material used to chemically entrap asbestos fibers to prevent these fibers from
becoming airborne, shall be of the type which has been approved by the Engineer. Use shall be
in accordance with manufacturer's printed technical data. The encapsulant shall be clear and must
be compatible with new materials being installed, if any.

Any planking, bracing, shoring, barricades and/or temporary sheet piling, necessary to
appropriately perform work activities shall conform to all applicable federal, state and local
regulations.

Air filtration devices and vacuum units shall be equipped with HEPA filters.
Construction Methods:
(1) Pre-Abatement Submittals and Notices

(a) The scope of work for this project includes the removal of exterior non-friable ACM,
which is not defined as “Asbestos Abatement” under the CTDPH Asbestos Abatement
Standards (19a-332a-1). Therefore, the Contractor is not required to submit an
Asbestos Abatement Notification to CTDPH, prior to the commencement of work,
so long as work practices will not render more than 25 square feet (SF) of the
exterior non-friable ACM into a friable state.

(b) Fifteen (15) working days prior to the commencement of asbestos abatement work, the

Contractor shall submit to the Engineer for review and acceptance and/or
acknowledgment of the following:
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1. Permits and licenses for the removal, transport, and disposal of asbestos-
containing or contaminated materials, including a CTDPH valid asbestos removal
contractor’s license.

2. Documentation dated within the previous twelve (12) months, certifying that all
employees have received USEPA Model Accreditation Plan approved asbestos
worker/supervisor training in the proper handling of materials that contain
asbestos; understand the health implications and risks involved, including the
illnesses possible from exposure to airborne asbestos fibers; understands the use
and limits of respiratory equipment to be used; and understands the results of
monitoring of airborne quantities of asbestos as related to health and respiratory
equipment as indicated in 29 CFR 1926.1101 on an initial and annual basis, and
copies of all employees CTDPH asbestos worker and/or supervisor licenses.

3. Documentation from the Contractor, typed on company letterhead and signed by
the Contractor, certifying that all employees listed therein have received the
following:

a. medical monitoring within the previous twelve (12) months, as
required in 29 CFR 1926.1101;

b. respirator fit testing within the previous twelve (12) months as
detailed in 29 CFR 1910.134 (for all employees who must also don a
tight-fitting face piece respirator).

4. Copies of the EPA/State-approved certificates for the proposed asbestos landfill.

(©) No abatement shall commence until a copy of all required submittals have been received
and found acceptable to the Engineer. Those employees added to the Contractor's
original list will be allowed to perform work only upon submittal to, and receipt of, all
required paperwork by the Engineer.

(2) Asbestos Abatement Provisions:
(a) General Requirements

The Abatement Contractor/Subcontractor shall possess a valid State of Connecticut Asbestos
Contractor License. Should any portion of the work be subcontracted, the subcontractor must
also possess a valid State of Connecticut Asbestos Contractor License. The Asbestos Abatement
Site Supervisor employed by the Contractor shall be in control on the job site at all times during
asbestos abatement work. All employees of the Contractor who shall perform work (i.e. Asbestos
Abatement Site Supervisor, Asbestos Abatement Worker) shall be properly certified/licensed by
the State of Connecticut to perform such duties.

All labor, materials, tools, equipment, services, testing, insurance (with specific coverage for

work on asbestos), and incidentals which are necessary or required to perform the work in
accordance with applicable governmental regulations, industry standards and codes, and these
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Specifications shall be provided by the Contractor. The Contractor shall be prepared to work all
shifts and weekends throughout the course of this project.

Prior to beginning work, the Engineer and Contractor shall perform a visual survey of each work
area and review conditions at the site for safety reasons. In addition, the Contractor shall instruct
all workers in all aspects of personnel protection, work procedures, emergency evacuation
procedures and use of equipment including procedures unique to this project.

The Contractor shall, when necessary, provide temporary power and adequate lighting and
ensure safe installation of electrical equipment, including ground fault protection and power
cables, in compliance with applicable electrical codes and OSHA requirements. The Contractor
is responsible for proper connection and installation of electrical wiring.

If sufficient electrical service is unavailable, the Contractor may need to supply electrical power
to the site by fuel operated generator(s). Electrical power supply shall be sufficient for all
equipment required for this project in operation throughout the duration of the project.

Water service may not be available at the site. Contractor shall supply sufficient water for each
shift to operate the decontamination shower units as well as to maintain the work areas
adequately wet.

Ladders and/or scaffolds shall be in compliance with OSHA requirements, and of adequate
length, strength and sufficient quantity to support the scope of work. Use of ladders/scaffolds
shall be in conformance with OSHA 29 CFR 1926 Subpart L and X requirements.

Work performed at heights exceeding six feet (6) shall be performed in accordance with the
OSHA Fall Protection Standard 29 CFR 1926 Subpart M including the use of fall arrest systems
as applicable.

Data provided regarding asbestos sampling conducted throughout the structure(s) is for
informational purposes only. Under no circumstances shall this information be the sole means
used by the Contractor for determining the presence and location of all asbestos containing
materials. The Contractor shall verify all field conditions affecting performance of the work as
described in these Specifications in accordance with OSHA, USEPA, USDOT, DEEP standards.
Compliance with the applicable requirements is solely the responsibility of the Contractor.

The Engineer will provide a Project Monitor to oversee the activities of the Contractor. No
asbestos work shall be performed until the Project Monitor is on-site. Pre-abatement, during
abatement and post-abatement air sampling will be conducted as deemed necessary by the
Project Monitor. Waste stream testing will be performed, as necessary, by the Project Monitor
prior to waste disposal.

(b) Set-Up
Pre-clean the work areas using HEPA filtered equipment (vacuum) and/or wet methods as

appropriate, collecting and properly containing all loose debris as asbestos-containing/asbestos
contaminated waste. Vacuum units, of suitable size and capabilities for the project, shall have
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HEPA filters capable of trapping and retaining at least 99.97 percent of all monodispersed
particles of three micrometers in diameter or larger. Do not use methods that raise dust, such as
dry sweeping or vacuuming with equipment not equipped with HEPA filters.

The Contractor shall establish a remote Worker Decontamination Enclosure System consisting of
Equipment Room, Shower Room and Clean Room in series, as detailed below. Access to the
Regulated Area shall only be through this enclosure.

Access between rooms in the Worker Decontamination Enclosure System shall be through
airlocks. Other effective designs are permissible. The Clean Room, Shower Room and
Equipment Room located within the Worker Decontamination Enclosure, shall be contiguously
connected with taped airtight edges.

The Clean Room shall be adequately sized to accommodate workers and shall be equipped with
a suitable number of hooks, lockers, shelves, etc., for workers to store personal articles and
clothing. Changing areas of the Clean Room shall be suitably screened from areas occupied by
the public.

The Shower Room shall be of sufficient capacity to accommodate the number of workers. One
shower stall shall be provided for each eight (8) workers. Showers shall be equipped with hot
and cold or warm running water through the use of electric hot water heaters supplied by the
Contractor. No worker or other person shall leave a Regulated Area without showering. Shower
water shall be collected and filtered using best available technology and disposed of in an
approved sanitary drain. Shower stalls and plumbing shall include sufficient hose length and
drain system or an acceptable alternate.

The Contractor shall ensure that no personnel or equipment be permitted to leave the Regulated
Area until proper decontamination procedures (including HEPA vacuuming, wet wiping and
showering) to remove all asbestos debris have occurred.

Post warning signs meeting the specifications of OSHA 29 CFR 1910.1001 and 29 CFR
1926.1101 at each Regulated Area. In addition, signs shall be posted at all approaches to
Regulated Areas so that an employee may read the sign and take the necessary protective steps
before entering the area. Additional signs may require posting following construction of
workplace enclosure barriers.

Alternate set up requirements for exterior non-friable asbestos abatement procedures

In lieu of the establishment of a negative pressure enclosure (NPE) system as described by
CTDPH Sections 19a-332a-5(c), 5(d), 5(e), and 5(h), non-friable ACM will be removed from
exterior work areas within an outdoor Regulated Area(s). The regulated work area will be
established by the use of appropriately labeled barrier tape and postings in compliance with
CTDPH 19a-332a-5(a) as well as OSHA 29 CFR 1926.1101. A remote personnel
decontamination unit as specified in Section 19a-332a-6 will be required. This method shall
only be utilized provided exposure assessment air sampling data collected during the removal of
the exterior non-friable materials indicates that the exposure levels during removal of such
materials do not exceed 0.1 asbestos f/cc. Should exposure assessment air sampling data exceed
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this level, and engineering efforts to reduce the airborne fiber levels not be successful in reducing
the levels to less than 0.1 f/cc, removal shall occur within these areas under full containment
conditions.

(c) Personnel Protection

The Contractor shall utilize all appropriate engineering controls and safety and protective
equipment while performing the work in accordance with OSHA, USEPA, USDOT, CTDEEP
and CTDPH regulations.

The Contractor shall provide and require all workers to wear protective clothing in the Regulated
Areas where asbestos fiber concentrations may reasonably be expected to exceed the OSHA
established Permissible Exposure Limits (PEL) or where asbestos contamination exists.
Protective clothing shall include impervious coveralls with elastic wrists and ankles, head
covering, gloves and foot coverings.

Respiratory protection shall be provided and shall meet the requirements of OSHA as required in
29 CFR 1910.134, and 29 CFR 1926.1101 as well as the requirements of the CTDPH
regulations. A formal respiratory protection program must be implemented in accordance with
29 CFR 1926.1101 and 29 CFR 1910.134. The Contractor shall provide respirators from among
those approved as being acceptable for protection by the National Institute for Occupational
Safety and Health (NIOSH) under the provisions of 30 CFR Part 1.

All other necessary personnel protective equipment (i.e. hardhat, work boots, safety glasses,
hearing protection, etc.) required to perform the asbestos abatement work activities shall conform
to all applicable federal, state and local regulations.

All other qualified and authorized persons entering into a Regulated Area (i.e. Project Monitor,
Regulatory Agency Representative) shall adhere to the requirements of personnel protection as
stated in this section.

(d) Asbestos Abatement Procedures

The Asbestos Abatement Site Supervisor, as the OSHA Competent Person shall be at the site at
all times.

The Contractor shall not begin abatement work until authorized by the Project Monitor,
following a pre-abatement visual inspection.

All workers and authorized persons shall enter and leave the Regulated Area through the Worker
Decontamination Enclosure System, leaving contaminated protective clothing in the Equipment
Room for reuse or disposal of as asbestos contaminated waste. No one shall eat, drink, smoke,
chew gum or tobacco, or apply cosmetics while in a Regulated Area.

The following details the extent of each phase of operation designated for this project. Phase

areas may be combined or divided at the direction of the Engineer. Proceed through the
sequencing of the work phases under the direction of the Engineer.
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Phase 1 — Exterior Metal Bin Walls (located approximately 0.1 mile east on Route 42 from
exit 23 off Route 8), Beacon Falls, Connecticut

Phase 1 includes drilling holes for tie-back anchors and “weep drains” through:

» Metal bin walls with applied asbestos-containing resinous/fibrous coating
(Galbestos-type) at various locations as indicated on the Contract Plans (See S-5
through S-9) and/or as directed by the Engineer.

An exterior regulated area(s) shall be established at the perimeter of the work area(s), and
access shall be controlled by the Contractor. A remote personnel decontamination unit
shall be utilized. The Contractor shall utilize a six (6) mil transparent polyethylene drop-
cloth prior to drilling at each location. Drilling activities shall be performed in accordance
with OSHA Class II and USEPA Asbestos NESHAP requirements, utilizing wet methods
and a HEPA-shrouded drill. All debris generated by drilling activities shall be properly
contained and labeled for disposal as asbestos waste.

Any loose ACM debris and/or backfill material determined by the Engineer to be
contaminated shall also be removed as ACM.

A post-abatement visual inspection by a licensed Project Monitor shall follow abatement
activities.

Additionally, any general labor workers who may be required to work in direct contact
with the existing ACM and may contact, but not disturb, the ACM, should be given OSHA
Class IV asbestos awareness training in accordance with the OSHA Asbestos Standards.

During removal, the Contractor shall spray asbestos materials with amended water using airless
spray equipment capable of providing a "mist" application to reduce the release of airborne
fibers. Spray equipment shall be capable of mixing wetting agent with water and capable of
generating sufficient pressure and volume. Hose length shall be sufficient to reach all of the
Regulated Area. Do not “flood” the area with hose type water supply equipment with the
potential to create water releases and/or run-off from the regulated area.

The Contractor shall continue to spray the asbestos materials with amended water, as necessary,
throughout removal activities to ensure the asbestos materials remain adequately wet. The
asbestos materials shall not be allowed to dry out.

In order to minimize airborne asbestos concentrations inside the Regulated Area, the Contractor
shall remove the adequately wetted asbestos in manageable sections. In addition, asbestos
materials removed from any elevated level shall be carefully lowered to the floor.

The Contractor shall promptly place the adequately wet asbestos material in disposal containers
(six (6) mil polyethylene bags/fiber drum/poly-lined dumpsters, etc.) as it is removed. Large
components removed intact may be wrapped in two (2) layers of six (6) mil polyethylene
sheeting secured with tape. As the disposal containers are filled, the Contractor shall promptly
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seal the containers, apply caution labels and clean the containers before transportation from the
regulated area. Bags shall be securely sealed to prevent accidental opening and leakage by
taping in gooseneck fashion. Small components and asbestos-containing waste with sharp-edged
components (e.g. nails, screws, metal lath, tin sheeting) which could tear polyethylene bags and
sheeting shall be placed in clean drums and sealed with locking ring tops. All waste containers
shall be leak-tight, (typically consisting of two layers of 6 mil poly (or bags)), and shall be
properly labeled and placarded with OSHA Danger labels, DOT shipping labels, markings and
placards and USEPA NESHAP generators labels. Containers shall be decontaminated by wet
cleaning and HEPA vacuuming prior to exiting the regulated area.

If at any time during asbestos removal, the Project Monitor should suspect contamination of
areas outside the Regulated Area, the Contractor shall immediately stop all abatement work and
take steps to decontaminate these areas and eliminate causes of such contamination. Unprotected
individuals shall be prohibited from entering contaminated areas until air sampling and/or visual
inspections determine decontamination.

After completion of abatement work, all surfaces from which asbestos has been removed shall be
wet brushed, using a nylon brush, wet wiped and sponged or cleaned by an equivalent method to
remove all visible material (wire brushes are not permitted). During this work the surfaces being
cleaned shall be kept wet. Cleaning shall also include the use of HEPA filtered vacuum
equipment.

The Contractor shall also remove and containerize all visible accumulations of asbestos-
containing and/or asbestos-contaminated debris which may have splattered or collected on the
polyethylene engineering controls/barriers.

The Contractor shall remove contamination from the exteriors of the scaffolding, ladders,
extension cords, hoses and other equipment inside the Regulated Area. Cleaning may be
accomplished by brushing, HEPA vacuuming and/or wet cleaning. The Contractor shall wet
wipe the Regulated Area using cotton rags or lint free paper towels. Rags and towels shall be
disposed of after each use. Workers should avoid the use of dirty rags to insure proper cleaning
of surfaces. Waste water shall be filtered using best available technology into leak-proof
containers prior to being transported to a sanitary sewer for discharge.

Once the Regulated Area surfaces have dried, the Project Monitor shall perform a thorough post
abatement visual inspection utilizing protocols from the ASTM Standard E1368-90 Standard
Practice for Visual Inspection of Asbestos Abatement Projects. All surfaces within the
Regulated Area, including but not limited to ledges, beams, and hidden locations shall be
inspected for visible residue. Evidence of asbestos contamination identified during this
inspection will necessitate further cleaning as heretofore specified. The area shall be re-cleaned
at the Contractor's expense, until the standard of cleaning is achieved.

Once the area has received a satisfactory post-abatement visual inspection, any equipment, tools

or materials not required for completion of the work, shall be removed by the Contractor from
the Regulated Area.
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(e) Air Monitoring Requirements

1. The Contractor shall:

a. Provide air monitoring equipment including sample filter cassettes of the
type and quantity required to properly monitor operations and personnel
exposure surveillance throughout the duration of the project.

b. Conduct personnel exposure assessment air sampling, as necessary, to
assure that workers are using appropriate respiratory protection in
accordance with OSHA Standard 1926.1101. Documentation of air
sampling results must be recorded at the work site within twenty-four (24)
hours and shall be available for review until the job is complete.

2. The Project Monitor, acting as the representative of the Engineer during
abatement activities, will:

a. Collect air samples in accordance with the current revision of the NIOSH
7400 Method of Air Sampling for Airborne Asbestos Fibers while
overseeing the activities of the Abatement Contractor. Frequency and
duration of the air sampling during abatement will be representative of the
actual conditions at the abatement site. The size and configuration of the
asbestos project will be a factor in the number of samples required to
monitor the abatement activities and shall be determined by the Project
Monitor. The following schedule of samples may be collected by the
Project Monitor:

1. Pre-Abatement (Optional)
a. Background areas
b. Area(s) adjacent to Work Area(s)
c. Work Area(s)

2. During Abatement (Optional)
a. Within Regulated Area(s)
b. Area(s) adjacent to Regulated Areas(s)
(exterior to critical barriers)
c. At the Decontamination Enclosure System

. . Pre- During Post-
Abatement Activity Abatement | Abatement | Abatement
Exterior Friable/Non-Friable - PCM —

If air samples collected outside of the Regulated Area during abatement activities indicate
airborne fiber concentrations greater than original background levels, or greater than 0.1 f/cc, as
determined by Phase Contrast Microscopy, whichever is larger, an examination of the Regulated
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Area perimeter shall be conducted and the integrity of barriers shall be restored. Cleanup of
surfaces outside the Regulated Area using HEPA vacuum equipment or wet cleaning techniques
shall be done prior to resuming abatement activities.

(f) Post Abatement Work Area Deregulation

The Contractor shall remove all remaining polyethylene, including critical barriers, drop-cloths,
and Decontamination Enclosure Systems. HEPA vacuum and/or wet wipe any visible residue
which is uncovered during this process. All waste generated during this disassembly process
shall be discarded as ACM waste.

A final visual inspection of the work area shall be conducted by the Competent Person and the
Project Monitor to ensure that all visible accumulations of suspect materials have been removed
and that no equipment or materials associated with the abatement project remain.

The Contractor shall restore all work areas and auxiliary areas utilized during work to conditions
equal to or better than original. Any damage caused during the performance of the work activity
shall be repaired by the Contractor at no additional expense to the Engineer.

(g) Waste Disposal

Unless otherwise specified, all removed materials and debris resulting from execution of this
project shall become the responsibility of the Contractor and removed from the premises.
Materials not scheduled for reuse shall be removed from the site and disposed of in accordance
with all applicable Federal, State and Local requirements.

Waste removal dumpsters and cargo areas of transport vehicles shall be lined with a layer of six
(6) mil polyethylene sheeting to prevent contamination from leaking or spilled containers. Floor
sheeting shall be installed first, and shall be extended up sidewalls 12-inches. Wall sheeting
shall overlap floor sheeting 24-inches and shall be taped into place.

OSHA “Danger” signs must be attached to vehicles used to transport asbestos-containing waste
prior to loading ACM waste. The signs must be posted so that they are plainly visible.

Ensure all waste containers (bags, drums, etc.) are properly packed, sealed and labeled with
USEPA NESHAP generator labels, OSHA danger labels and DOT shipping labels. For each
shipment of ACM waste, the Contractor shall complete an EPA-approved asbestos waste
shipment record.

Authorized representatives signing waste shipment records on behalf of the generator must have
USDOT Shipper Certification training in accordance with HMR 49 CFR Parts 171-180.

Transport vehicles hauling ACM waste shall have appropriate USDOT placards visible on all
four (4) sides of the vehicle.

The Contractor shall dispose of asbestos-containing and/or asbestos contaminated material at an
EPA authorized site and must be in compliance with the requirements of the Special Waste
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Provisions of the Office of Solid Waste Management, Department of Energy & Environmental
Protection, State of Connecticut, or other designated agency having jurisdiction over solid waste
disposal.

Any asbestos-containing and/or asbestos-contaminated waste materials which also contain other
hazardous contaminants shall be disposed of in accordance with the EPA’s Resource
Conservation and Recovery Act (RCRA), CTDEEP and ConnDOT requirements. Materials may
be required to be stored on-site and tested by the Project Monitor to determine proper waste
disposal requirements.

(h) Project Closeout Data:

I. Provide the Engineer, within 30 days of completion of asbestos abatement, a
compliance package; which shall include, but not be limited to, the following:

a. Asbestos Abatement Site Supervisor job log;
b. OSHA personnel air sampling data;
c. Completed waste shipment records.

The Contractor shall submit the original completed waste shipment records to the Engineer.
Method of Measurement:

No measurement will be made for the work in this Section. The completed work shall be paid as
a lump sum.

Basis of Payment:

The lump sum bid price for this item shall include the specialty services of the Asbestos
Removal Contractor including: labor, materials, equipment, insurance, permits, notifications,
submittals, personal air sampling, personal protection equipment, temporary enclosures, utility
costs, incidentals, fees and labor incidental to the removal, transport and disposal of ACM,
including close out documentation.

Final payment for asbestos abatement will not be made until all the project closeout data
submittals have been completed (including waste shipment record(s) signed by an authorized
disposal facility representative) and provided to the Engineer. Once the completed package has
been received in its entirety, the Engineer will make the final payment to the Contractor.

Pay Item Pay Unit
Asbestos Abatement Lump Sum

ITEM 0020801 A



Rev. Date 12/21/04

ITEM #0506070A — GROUND ANCHORS

ITEM #0506071A — PERFORMANCE TEST FOR GROUND ANCHORS

ITEM #0506072A — EXTENDED CREEP TEST FOR GROUND ANCHORS

ITEM #0506073A — PROOF TEST FOR GROUND ANCHORS

DESCRIPTION:

The work shall consist of installing permanent ground anchors as specified herein and as shown
on the plans. The Contractor shall furnish all labor, materials, supervision and equipment
required to complete the work. The contractor shall select the foundation anchor type, drilling
method, grouting method, grouting pressures, and subject to the minimum values in the contract
documents, determine the bond length, and anchor diameter. The Contractor shall also be
responsible for surveying, designing, installing, quality control, and testing ground anchors that
will develop the load-carrying capacity indicated on the Contract Drawings in accordance with
this Specification.

Subsurface conditions are provided on the boring logs contained in the plan sheets.

The Contractor shall also be responsible for containment, hauling and legal disposal of all-
drilling fluids and excavated materials, in accordance with this Specification, Section 1.10 of the
Form 816 and all applicable local codes and regulations.

The use of down-hole hammers will not be permitted unless the Engineer provides written
authorization.

QUALIFICATIONS AND SUBMITTALS:
1-Qualifications: The Contractor performing the work described in this Specification shall have
installed permanent ground anchors for a minimum of 3 years.

The Contractor shall assign an engineer, licensed in the State of Connecticut, to supervise the
work. The Contractor's engineer will have at least 3 years of experience in the design and
construction of permanent anchored structures. The Contractor may not use consultants or
manufacturer’s representatives in order to meet the requirements of this section.

Drill operators shall also have a minimum of 3 years experience installing permanent ground
anchors with the Contractor’s organization.

The Engineer shall suspend the work if the Contractor substitutes personnel without prior written
approval. If work is suspended due to the unauthorized substitution of personnel, the Contractor
shall be fully liable for additional costs resulting from the suspension of work and no adjustment
in contract time resulting from the suspension of work will be allowed.
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2-Design Criteria: Unless shown on the plans or otherwise directed in writing by the Engineer,
the Contractor shall select the type of tendon to be used. The maximum tendon loading can not
exceed the following percentages of the specified minimum tensile strength (SMTS):

Tendon Design Load......... 60 percent of the SMTS of the prestressing steel
Lock-off Load................. 70 percent of the SMTS of the prestressing steel
TestLoad ..................... 80 percent of the SMTS of the prestressing steel

The Contractor shall be responsible for determining the bond length necessary to develop the
design load indicated on the Contract Drawings or in accordance with this Specification.
However, minimum bond length shall be 15 feet for strand and bar tendons in soil, 15 feet for
strand tendons in rock and 10 feet for bar tendons in rock.

The free stressing length (unbonded length) shall be not less than 10 feet for bar tendons and 15
feet for strand tendons regardless of soil or rock or as shown on the plans whichever is greater.

Strand and bar tendons shall not extend beyond the right-of-way limit shown on the contract
drawings.

3-Submittals: The Contractor shall submit with the Working Drawings, their qualifications
including resumes of the Contractors personnel (drill operator(s), and Contractors engineer). For
each project, include (1) name of client contract, address, and telephone number; (2) location of
project; (3) contract value; (4) relevant anchor work and (5) scheduled completion date and
actual completion date for the work.

Working Drawings and supporting documentation for the design and construction of the ground
anchors shall be submitted to the Engineer for review in accordance with Article 1.05.02-2. The
Working Drawing submission shall include:

A) Proposed start date and detailed construction sequence with the proposed drilling methods
and equipment including drill hole diameter proposed to achieve the specified pullout
resistance values. Information on space requirements and excavation methods (if required)
to access each anchor location will also be provided.

B) Ground anchor schedule giving: anchor number; design load; type and size of tendon;
minimum total anchor length; minimum bond length; minimum tendon bond length; and
minimum unbonded length.

C) A scale drawing of the ground anchor tendon and the corrosion protection system including
spacers; centralizers; unbonded length corrosion protection system; bond length corrosion
protection system; anchorage and trumpet; and anchorage corrosion protection system.

D) Plan view showing location of anchor and location of property line and/or limits of
permanent easement.
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E) Certified Test Reports and Materials Certification for the following materials, if used:
prestressing steel (stand or bar); portland cement; prestressing hardware; bearing plates; and
corrosion protection system.

F) Quality Control details including anchor drilling, anchor installation with lifting methods and
grout placement.

G) Grout Mix Design including compressive stress strength test results (AASHTO T106/ASTM
C109) supplied by a qualified independent testing lab verifying the specified minimum 7 day
and 28 day grout compressive strengths.

H) ldentification number and certified calibration report for each test jack, load cell primary
pressure gauge and reference pressure gauge to be used. Jack and pressure gauge shall be
calibrated as a unit. Calibration records shall include the date tested, device identification
number, and the results shall be certified to an accuracy of 2 percent or less traceable to the
National Bureau of Standards by a qualified independent testing laboratory within 90 days
prior to submittal. The Engineer may request additional calibration(s) at any time during
construction if there is evidence of improper handling of equipment or improper readings.
No compensation will be provided for additional calibrations.

MATERIALS:

1-Grout:

Cement shall be Portland Cement Type I, II, 111 (ASTM C150)
Fine Aggregrate meeting Section M.03.01-2

Potable water

The grout mixture shall have a minimum 28-day compressive strength of at least 3000 psi
measured in accordance with ASTM C 109 at the time of stressing and 60 percent of design
strength at 7 days. Bleed shall be less than 2 percent. Admixtures will be used in strict
accordance with the manufacturers’ recommendations, subject to the approval of the Engineer.
Accelerators, and expansive admixtures, will not be permitted.

Non-shrink, non-staining grout meeting Section M.03.01 may be used for filling sealed
encapsulations, trumpets, and anchorage covers.

2-Steel Elements:
A) Prestressing Steel: Ground anchor tendons shall be fabricated from single or multiple
elements of one of the following prestressing steels:
ASTM A 722 Steel Bars
ASTM A 416 (uncoated seven-wire strand)
ASTM A 886 (indented seven-wire strand)
ASTM A 882 (epoxy coated, seven-wire strand)
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B) Prestressing Steel Couplers: Prestressing steel bar couplers shall be capable of developing
100 percent of the minimum specified ultimate tensile strength of the prestressing steel bar.
Steel strands used for a soil or rock anchor shall be continuous with no splices.

C) Anchorage devices: shall be capable of developing 95 percent of the specified minimum
ultimate tensile strength (SMTS) of the prestressing steel tendon.

D) Bearing plate: ASTM A 709 Grade 36 or ASTM A536

E) Trumpet: ASTM A 53 for pipe, ASTM A 500 for tubing. Minimum wall thickness of 0.25
inches.

F) Anchorage Covers: ASTM A 709 Grade 36 or ASTM A53 for pipe, ASTM A536 for ductile
iron, or ASTM 500 for tubing.

G) Wedges: new steel elements be designed to preclude premature failure of the prestressing
steel due to notch or pinching effects under static and dynamic strength meeting requirements
of Section 3.1.6 (1) and Section 3.1.8 (1) and 3.1.8 (2) of the Guide Specification contained
in the PTI “Post Tensioning Manual”. Wedges for epoxy coated strand shall be designed to
be capable of biting through the epoxy coating and into the strand. Removal of the epoxy
coating from the strand to allow the use of standard wedges is permitted. Anchor nuts and
other threadable hardware for epoxy coated bars shall be designed to thread over the epoxy
coated bar and still comply with the requirements for carrying capacity.

3-Miscellaneous Anchor Elements:

A) Bondbreaker: The bondbreaker shall be fabricated from a smooth plastic tube or pipe having
the following properties:

resistant to grout, or corrosion inhibiting compound;

resistant to aging and by ultra-violet light;

nondetrimental to the tendon;

capable of withstanding handling and installation methods;

enable the tendon to elongate during testing and stressing; and

allow the tendon to remain unbonded after lock-off.

oo wdE

B) Centralizers and Spacers: Centralizers and spacers shall be fabricated from plastic, steel or
other material that is nondetrimental to the prestressing steel. Wood shall not be used. A
combination centralizer-spacer may be used.

4-Corrosion Protection Elements:

A) Tendon Bond Length Protection for Grout Protected Tendons:
A grout-filled, corrugated plastic encapsulation or a grout-filled, deformed steel tube shall be
used. The prestressing steel can be grouted inside the encapsulation prior to inserting the
tendon into the drill hole or after the tendon has been placed.
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Tendon Bond Length Encapsulations: The tendon bond length to be encapsulated to provide
additional corrosion protection, the encapsulation shall be fabricated from one of the

following:

1. High density corrugated polyethylene tubing conforming to the requirements of
AASHTO M 252 and having a minimum wall thickness of 1/16 inch except pregrouted
tendons, which may have a minimum wall thickness 3/64 inch.

2. Deformed steel tubing or pipes conforming to ASTM A 52 or A 500 with a minimum
wall thickness of 3/16 inch.

3. Corrugated, polyvinyl chloride tubes manufactured from rigid PVC compounds
conforming to ASTM D 1784, Class 13464-B.

4. Fusion-bonded epoxy conforming to the requirements of AASHTO M 284.

B) Unbonded Length Protection:
1. Bar Tendons
A smooth bond breaker shall provide corrosion protection of the unbonded length over a
grout filled bar sheath. The corrosion inhibiting compound shall completely coat the tendon
element.

2. Strand Tendons

Corrosion protection of the unbonded length shall encapsulate tendons composed of
individual grease filled extruded strand sheaths with a common smooth sheath; or individual
grease filled strand sheaths with a grout filled smooth sheath. The corrosion inhibiting
compound shall completely coat the tendon elements, fill the void between them and the
sheath, and fill the interstices between the wires of 7-wire strands. Provisions shall be made
to retain the compound within the sheath.

Sheath: A sheath shall be used as part of the corrosion protection system for the unbonded
length portion of the tendon. The sheath shall be fabricated from one of the following:

1. A polyethylene tube (minimum 1/16 in wall thickness) pulled or pushed over the

4.
S.
6.

prestressing steel. The polyethylene shall be Type Il, I1l or 1V as defined by ASTM D
1248.

A hot-melt extruded polypropylene tube (minimum 1/16 in wall thickness). The
polypropylene shall be cell classification B55542-11 as defined by ASTM D 4101.

A hot-melt extruded polyethylene tube (minimum 1/16 in wall thickness). The
polyethylene shall be high density Type Il as defined by ASTM D 1248.

Steel tubing (minimum 3/16 in wall thickness) conforming to ASTM A 500.
Steel pipe (minimum 3/16 in wall thickness) conforming to ASTM A 53.
Schedule 40 plastic pipe or tube of PVC conforming to ASTM D 1784 Class 13464-B.

Where corrugated pipe is used as a sheath a separate bondbreaker or common smooth sheath
shall be provided in the unbonded length to allow the prestressing steel to freely elongate
during stressing and to remain unbonded to the surrounding grout after lock-off.
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C) Unbonded Length/Bond Length Transition:
The transition between the corrosion protection for the bonded and unbonded length shall be
designed and fabricated to ensure continuous protection from corrosive attack.

The corrosion protective sheath surrounding the unbonded length of the tendon shall be long
enough to extend into the trumpet, but shall not come into contact with the stressing
anchorage during testing. Any excessive protection length shall be trimmed off.

D) Anchorage Protection:
The corrosion inhibiting compound placed in either the free length or the trumpet area shall
be an organic compound (i.e., grease or wax) with appropriate polar moisture displacing,
corrosion inhibiting additives and self-healing properties. The compound shall permanently
stay viscous and be chemically stable and nonreactive with the tendon, sheathing material,
and the anchor grout.

1.

Anchorages shall be encased in a minimum 2 inch thick concrete or grout-filled cover, or
be completely covered in a corrosion inhibiting compound.

Centralizers and spacers (multi-element tendon) shall be provided at maximum intervals
of 10 feet with the deepest centralizer located within two foot of the end of the anchor
and the upper centralizer for the bond zone located no more than 5 feet from the top of
the tendon bond length. Centralizers shall be able to support the tendon in the drill hole
and position the tendon so a minimum of 1 inch of grout cover is provided and shall
permit grout to freely flow around the tendon and up the drill hole. Spacers shall be used
to separate elements of a multi-element tendon and shall permit grout to freely flow
around the tendon and up the drill hole.

The trumpet shall be sealed to the bearing plate and shall overlap the unbonded length
corrosion protection by at least 4 inch. The trumpet shall be long enough to
accommodate movements of the structure and the tendon during testing and stressing
without damaging the encapsulation, regardless of type of tendon.

The trumpet shall be completely filled with grout, except restressable anchorages must
use corrosion inhibiting compounds. Compounds may be placed any time during
construction. Compound-filled trumpets shall have a permanent seal between the trumpet
and the unbonded length corrosion protection. Grout must be placed after the ground
anchor has been tested and stressed to the lock-off load. Trumpets filled with grout shall
have either a temporary seal between the trumpet and the unbonded length corrosion
protection or the trumpet shall fit tightly over the unbonded length corrosion protection
for a minimum of 4 inch.
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E) Coupler Protection:
The coupler and any adjacent exposed bar sections shall be covered with a corrosion-proof
compound of wax-impregnated cloth tape. The coupler area shall be covered by a smooth
plastic tube complying with the requirements set forth in this Specification, overlapping the
adjacent sheathed tendon by at least 1 inch. The two joints shall be sealed each by a coated
heat shrink sleeve of at least 6-inch length, or approved equal. The corrosion-proof
compound shall completely fill the space inside the cover tube.

Heat shrinkable sleeves shall be fabricated from crosslinked polyolefin tube coated with an
adhesive sealant. Prior to shrinking, the tube shall have a nominal wall thickness of 0.02
inches. The adhesive sealant shall have a nominal thickness of 0.02 inches.

Strand couplers are not permitted.
A minimum of 1 inch of grout cover over the encapsulation shall be provided.

Construction Methods:

1-Records

The Contractor shall compile the following report on an accepted form, for each anchor that is

installed:

A) As-built drawings showing the location, elevations, and orientation of each ground anchor,
anchor type, anchor capacity, tendon type, total anchor length, bond length, unbonded length,
and tendon bond length.

B) Drilling and grouting conditions containing date of drilling and grouting, diameter of drill
hole, drilling method, depth of stratum penetration, quantity of water entering the hole during
grouting, groundwater elevation, grouting pressures and quantity injected.

C) Testing requirements and results, anchor test results and graphs, extended creep tests, and
lock-off loads. Testing equipment shall include dial gauges, dial gauge support, jack and
pressure gauge, electronic load cell, and a reaction frame.

The Contractor shall provide the Engineer with a copy of this report immediately after each
anchor is tested and/or locked-off.

2-Tendon Storage and Handling:

Tendons shall be handled and stored in such a manner as to avoid damage or corrosion. Heavy
corrosion or pitting, damage to the prestressing steel, the corrosion protection, and/or the epoxy
coating shall be cause for rejection by the Engineer. Grounding of welding leads to the
prestressing steel is forbidden. Prestressing steel exposed to excessive heat (i.e., more than 400°
F) shall be rejected.

Lifting of pre-grouted tendons shall be to manufacturers’ recommendations and not cause
excessive bending, which can debond the prestressing steel from the surrounding grout.
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3-Drilling:

The Contractor shall be responsible for selecting drilling equipment and methods suitable to
establish a stable hole of adequate dimensions, within the tolerances specified. Down-hole
hammers are not permitted unless the Engineer provides written authorization.

Holes for anchors shall be drilled at the location [+ 3 inches], orientation [+ 3°inclination and/or
lateral direction] and to the length as shown on the Contract Drawings, the approved Working
Drawings or as directed by the Engineer. The Contractor is to select the diameter of the hole
required to develop the specified pullout resistance. The drill bit or casing crown shall not be
more than 1/8 inch smaller than the specified hole diameter. If caving ground is encountered the
Contract is to adjust his drill method, including drilling fluid, use of drilling casing, etc..

4-Tendon Insertion:

The tendon shall be inserted into the drill hole at a rate that does not damage the sheathing,
coating, and grout tubes; and shall not be driven or forced. When the tendon cannot be
completely inserted, the Contractor shall remove the tendon from the drill hole and clean and/or
redrill the hole to permit insertion. Strand tendons shall be straightened by hand during
installation. The bottom end of the tendon may be fitted with a cap or bullnose to aid its
insertion into the hole, casing, or sheathing.

5-Grouting:

The grouting equipment shall produce a uniformly mixed grout free of lumps and undispersed
cement, and be capable of continuously agitating the grout. A positive displacement grout pump
shall be used. The pump shall be equipped with a pressure gauge capable of measuring pressures
of at least 145 Psi or twice the actual grout pressures used whichever is greater. The grouting
equipment shall be sized to enable three times the theoretical grout volume to be placed in one
continuous operation.

The grout shall be injected from the lowest point of the drill hole. The grout can be placed before
or after insertion of the tendon. The quantity of the grout and the grout pressures shall be
recorded. The grout pressures and grout takes shall be controlled to prevent excessive heave or
fracturing. Grout will be placed by means of a tremie pipe from the bottom of the pile upward to
avoid segregation. The grout will be placed immediately after the drill hole is cleaned to the
satisfaction of the Engineer, and the steel reinforcing with centering devices is installed.

The grout at the top of the drill hole shall not contact the back of the structure or the bottom of
the trumpet.

If the ground anchor is installed in a fine-grained soil using drill holes larger than 6” in diameter,
then the grout above the top of the bond length shall be placed after the ground anchor has been
tested and stressed. The Engineer will allow the Contractor to grout the entire drill hole at the
same time if the Contractor can demonstrate that his particular ground anchor system does not
derive a significant portion of its load-carrying capacity from the soil above the bond length
portion of the ground anchor.
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If grout protected tendons are used for ground anchors anchored in rock, then pressure grouting
techniques shall be utilized. Pressure grouting requires that the drill hole be sealed and that the
grout be injected until a minimum 50 Psi grout pressure (measured at the top of the drill hole)
can be maintained on the grout for at least five (5) minutes.

The grout tube may remain in the hole on completion of grouting if the tube is filled with grout.

After grouting, the tendon shall not be loaded for a minimum of 3 days and the grout has
achieved a minimum of 60% of the ultimate design strength.

5-Anchorage Installation:

The anchor bearing plate and the anchor head or nut shall be installed perpendicular [+ 3°] to the
tendon, centered on the bearing plate, without bending or kinking of the prestressing steel
elements. Wedge holes and wedges shall be clean.

The stressing tail shall be cleaned and protected from damage until final testing and lock-off.
After the anchor has been accepted by the Engineer, the stress tail shall be cut to its final length
according to the tendon manufacture’s recommendations.

The corrosion protection surrounding the unbonded length of the tendon shall extend up beyond
the bottom seal of the trumpet or 4 inch into the trumpet if no trumpet seal is provided. The
corrosion protection surrounding the unbonded length of the tendon shall not contact the bearing
plate or the anchor head during testing and stressing.

STRESSING, LOAD TESTING AND ACCEPTANCE:

1 — General: Each ground anchor shall be tested. No load greater than ten (10) percent of the
design load can be applied to the ground anchor prior to testing. The maximum test load shall be
no less than 1.50 times the design load and shall not exceed 80 percent of the specified minimum
ultimate tensile strength (SMTS) of the prestressing steel of the tendon. The test load shall be
simultaneously applied to the entire tendon. Stressing of single elements of multi-element
tendons shall not be permitted.

2 — Stressing Equipment: The testing equipment shall consist of:

A dial gauge or vernier scale capable of measuring to the nearest 0.001 inch shall be used to
measure the ground anchor movement. The movement-measuring device shall have a minimum
travel equal to twice the theoretical elastic elongation of the total anchor length at the maximum
test load and it shall have adequate travel so the ground anchor movement can be measured
without resetting the device at an interim point.

A hydraulic jack and pump shall be used to apply the test load. The jack and a calibrated
primary pressure gauge shall measure the applied load. Testing cannot commence until the
Engineer has approved the calibration. The primary pressure gauge shall be graduated in 100 Psi
increments or less. Stressing equipment shall be capable of stressing the whole tendon in one
stroke to the specified Test Load and the equipment shall be capable of stressing the tendon to
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the maximum specified Test Load within 75 percent of the rated capacity. The pump shall be
capable of applying each load increment in less than 60 seconds.

The equipment shall permit the tendon to be stressed in increments so that the load in the tendon
can be raised or lowered in accordance with the test specifications and allow the anchor to be
lift-off tested to confirm the lock-off load.

A calibrated reference pressure gauge shall also be kept at the site to periodically check the
production (i.e., primary pressure) gauge. The reference gauge shall be calibrated with the test
jack and primary pressure gauge. The reference pressure gauge shall be stored indoors and not
subjected to rough treatment.

The Contractor shall provide an electrical resistance load cell and readout to be used when
performing an extended creep test.

The stressing equipment shall be placed over the ground anchor tendon in such a manner that the
jack, bearing plates, load cells and stressing anchorage are axially aligned with the tendon and
the tendon in centered within the equipment.

3 — Load Testing Setup:

A) Dial gauges shall bear on the pulling head of the jerk and their stems shall be coaxial with the
tendon direction. The gauges shall be supported on an independent, fixed frame, which will
not move as a result of stressing or other construction activities during the operation.

B) Prior to setting the dial gauges, an Alignment Load (AL) of no more than 5 % of design load
shall be placed on the tendon.

C) Regripping of strands, which would cause overlapping wedge bites, or wedge bites on the
tendon below the anchor head, shall be avoided.

D) Stressing and testing of multiple elements tendons with single element jacks is not permitted.
E) Stressing shall not begin before the grout has reached adequate strength.

4 — Performance Tests:

A) The number of ground anchors as shown on the plans or as directed by the Engineer shall be
Performance Tested in accordance with the procedures described below. The Engineer shall
select the ground anchors to be performance tested. The remaining ground anchors shall be
tested in accordance with the proof test procedures (see Part 5).

B) The performance test shall be made by incrementally loading and unloading the ground
anchor in accordance with the schedule provided. The load shall be raised from one
increment to another immediately after recording the ground anchor movement. The ground
anchor movement shall be measured and recorded to the nearest 0.001 inch with respect to an
independent fixed point at the alignment load and at each increment of load. The load shall

ITEM #506070A, ITEM #506071A
ITEM #506072A, ITEM#506073A



Rev. Date 12/21/04

be monitored with the primary pressure gauge. The reference pressure gauge shall be placed
in series with the primary pressure gauge during each performance test. If the load
determined by the reference pressure gauge and the load determined by the primary pressure
gauge differ by more than ten (10) percent, the jack, the primary pressure gauge and the
reference pressure gauge shall be recalibrated at no expense to the State. At load increments
other than the maximum test load, the load shall be held just long enough to obtain the
movement reading.

C) The maximum test load in a performance test shall be held for ten (10) minutes.

PERFORMANCE TEST SCHEDULE

Step Load

1 AL

2 0.25DL
3 AL

4 0.25DL
5 0.50DL
6 AL

7 0.25DL
8 0.50DL
9 0.75DL
10 AL

11 0.25DL
12 0.50DL
13 0.75DL
14 1.00DL
15 AL

16 0.25DL
17 0.50DL
18 0.75DL
19 1.00DL
20 1.20DL
21 AL

22 0.25DL
23 0.50DL
24 0.75DL
25 1.00DL
26 1.20DL
27 1.33DL
28 HOLD FOR 10 MINUTES
29 AL

30 Adjust to lock-off load
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D) The jack shall be adjusted as necessary in order to maintain a constant load. The load-hold
period shall start as soon as the maximum test load is applied and the ground anchor
movement, with respect to a fixed reference, shall be measured and recorded at 1 minute, 2,
3, 4, 5, 6 and 10 minutes. If the ground anchor movement between one (1) and ten (10)
minutes exceeds 0.04 inch, the maximum test load shall be held for an additional 50 minutes.
If the load-hold is extended, the ground anchor movement shall be recorded at 15 minutes,
20, 30, 40, 50 and 60 minutes.

5 - Proof Tests:

The proof test shall be performed by incrementally loading the ground anchor in accordance with
the following schedule. The load shall be raised from one increment to another immediately after
recording the ground anchor movement. The ground anchor movement shall be measured and
recorded to the nearest 0.001 inch with respect to an independent fixed reference point at the
alignment load and at each increment of load. The load shall be monitored with the primary
pressure gauge. At load increments other than the maximum test load, the load shall be held just
load enough to obtain the movement reading.

PROOF TEST SCHEDULE

Step Load

1 AL

2 0.25DL
3 0.50DL
4 0.75DL
5 1.00DL
6

7

8

9

1

1.20DL

1.33DL

Reduce to lock-off load
AL (optional)

0 Adjust to lock-off load

The maximum test load in a proof test shall be held for ten (10) minutes. The jack shall be
adjusted as necessary in order to maintain a constant load. The load-hold period shall start as
soon as the maximum test load is applied and the ground anchor movement with respect to a
fixed reference shall be measured and recorded at 1 minute, 2, 3, 4, 5, 6 and 10 minutes. If the
ground anchor movement between one (1) and ten (10) minutes exceeds 0.04 inch, the maximum
test load shall be held for and additional 50 minutes. If the load hold is extended, the ground
anchor movements shall be recorded at 15 minutes, 20, 30, 40, 50 and 60 minutes.

6 — Extended Creep Tests:

A) An Extended Creep Test shall be performed on the number of ground anchors as shown on
the plans or as directed by the Engineer. The Engineer shall select the ground anchors to be
performance tested. The stressing equipment shall be capable of measuring and maintaining
the hydraulic pressure within 50 psi. A load cell shall be used to monitor small changes in
load during constant load-hold periods.
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B) The extended creep test shall be made by incrementally loading an unloading the ground
anchor in accordance with the performance test schedule in Part 4. At the end of each loading
cycle, the load shall be held constant for the observation period indicated in the extended
creep test schedule below. The times for reading and recording the ground anchor movement
during each observation period shall be 1 minute, 2, 3, 4, 5, 6, 10, 15, 20, 25, 30, 45, 60, 75,
90, 100, 120, 150, 180, 210, 240, 270 and 300 minutes as appropriate for the load increment.
Each load-hold period shall start as soon as the test load is applied. In a creep test, the
primary pressure gauge and reference pressure gauge will be used to measure the applied
load and the load cell will be used to monitor small changes in load during constant load-hold
periods. The jack shall be adjusted as necessary in order to maintain a constant load.

C) The Contractor shall plot the ground anchor movement and the residual movement measured
in an extended creep test. The Contractor shall also plot the creep movement for each load
hold as a function of the logarithm of time.

EXTENDED CREEP TEST SCHEDULE

Load Observation Period (min.)
AL

0.25DL 10

0.50DL 30

0.75DL 30

1.00DL 45

1.20DL 60

1.33DL 300

7 — Ground Anchor Acceptance Criteria:

A) A performance- tested or proof- tested ground anchor with a 10 minute load-hold shall be
acceptable if the: (1) ground anchor resists the maximum test load with less than 0.04 inch of
movement between 1 minute and 10 minutes; and (2) total elastic movement at the maximum
test load exceeds 80 percent of the theoretical elastic elongation of the unbonded length.

B) A performance- tested or proof- tested ground anchor with a 60 minute load-hold shall be
acceptable if the: (1) ground anchor resists the maximum test load with a creep rate that does
not exceed 0.08 inch in the last log cycle of time; and (2) total elastic movement at the
maximum test load exceeds 80 percent of the theoretical elastic elongation of the unbonded
length.

C) A ground anchor subjected to extended creep testing is acceptable if the: (1) ground anchor
resists the maximum test load with a creep rate that does not exceed 0.08 inch in the last log
cycle of time; and (2) total elastic movement at the maximum test load exceeds 80 percent of
the theoretical elastic elongation of the unbonded length.

ITEM #506070A, ITEM #506071A
ITEM #506072A, ITEM#506073A



Rev. Date 12/21/04

D) The initial lift-off reading shall be within plus or minus five (5) percent of the designed lock-
off Load. If this criterion is not met, then the tendon load shall be adjusted accordingly and
the initial lift-off reading repeated.

8 - Procedures for Anchors Failing Acceptance Criteria:

A) Anchors that do not satisfy the minimum apparent free length criteria shall be either rejected
and replaced at no additional cost to the State or locked off at not more than 50 percent of the
maximum acceptable load attained.

B) Regroutable anchors which satisfy the minimum apparent free length criteria but which fail
the extended creep test at the test load may be post-grouted and subjected to an enhanced
creep criterion. This enhanced criterion requires a creep movement of not more than 0.04
inch between 1 minute and 60 minutes at test load. Anchors which satisfy the enhanced creep
criterion shall be locked off at the design lock-off load. Anchors which cannot be post-
grouted or regroutable anchors that do not satisfy the enhanced creep criterion shall either be
rejected or locked off at 50% of the maximum acceptable test load attained.

C) Inthe event that an anchor fails, the contractor shall immediately modify the design and/or
construction procedures. These modifications may include, but are not limited to, modifying
the installation methods, reducing the anchor design load by increasing the number of
anchors, increasing the anchor length, or changing the anchor type. Any modification of
design or construction procedures, or increase in the number of anchors shall be at no cost to
the State. A description of any proposed modifications must be submitted to the Engineer in
writing. Proposed modifications shall not be implemented until the Contractor receives
written approval from the Engineer.

9- Anchor Lock-Off:

A) After testing has been completed, the load in the tendon shall be such that after seating losses
(i.e., wedge seating), the specified lock-off load has been applied to the anchor tendon. If no
lock-off load is provided on the plans the lock-off load is to be between 75 and 100 percent
of the anchor design load.

B) The wedges shall be seated at a minimum load of 50% ultimate load for tendon (Fpu). If the
lock-off load is less than 50% Fpu, shims shall be used under the wedge plate and the wedges
seated at 50% Fpu. The shims shall then be removed to reduce the load in the tendon to the
desired lock-off load.

10- Anchor Lift-Off Test:

After transferring the load to the anchorage, and prior to removing the jack, a lift-off test shall be
conducted to confirm the magnitude of the load in the anchor tendon. This load is determined by
reapplying load to the tendon to lift off the wedge plate (or anchor nut) without unseating the
wedges (or turning the anchor nut). This moment represents zero time for any long time
monitoring.
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Method of Measurement: The quantity of ground anchors to be paid for will be the number of
ground anchors installed and accepted. Should the Contractor elect to use an alternate number of
ground anchors, the number of ground anchors to be paid for will not exceed that shown in the
Contract Documents. The quantity of performance and extended creep tests to be paid for a
maximum of once each per anchor location and this/these test(s) will only be the paid if the
ground anchor is accepted.

Basis of Payment: The quantity of ground anchors as determined above will be paid for at the
contract price per unit of measurement for the particular pay item listed below and shown in the
bid schedule, which price and payment will be full compensation for the cost of furnishing all
labor, equipment and material required to complete the work described in this section.

Payment will be made under:

Pay Item Pay Unit
Ground Anchors Each
Performance Test for Ground Anchors Each
Extended Creep Test for Ground Anchors Each
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