Steel Pipe Lining – SR1008
         
        Morea-Frackville Highway over Tributary to Mill Creek 
 
West Mahanoy Township- Schuylkill County Statement of Work 
The Pennsylvania Department of Transportation, hereafter referred to as the Department, requires contracting services for a steel pipe lining project located on SR1008 – Morea-Frackville Highway over Tributary to Mill Creek – West Mahanoy Township within Schuylkill County. 
Permit No. E39-9999 for Bridge Clearance Improvement and Bridge Rehabilitation for this maintenance-force project located within the Borough of West Mahanoy, Schuylkill County at SR 1008, Segment 0050, Offset 2107 is referenced. 
Pipe size – 61’ L x 11’ W x 6.2’ H
This service will be for a period long enough to complete this projects priority work; however, due to stream/ creek restriction, must be completed by October 2017.
     

BULLETIN 15 APPROVED MATERIALS ARE REQUIRED



SECURITY AND PERFOMANCE BOND IS NOT REQURIED
PREVAILING WAGE ACT
The Commonwealth reserves the right, upon notice to the Contractor, to extend the term of the service for up to three (3) months upon the same terms and conditions.  This will be utilized to prevent a lapse in service coverage and only for the time necessary, up to three (3) months, to enter into a new service agreement. 

Location of Services for Proposed Project
Location of the following project work needs to be performed on the steel pipe culvert under fill carrying SR 1008 Morea- Frackville Highway over Tributary to Mill Creek (BMS# 53-1008-0050-2017) in West Mahanoy Township, Schuylkill County. 
PRE-BID CONFERENCE WILL NOT BE HELD; however, you may visit the site. 
Description of Priority Work Items
This proposed work includes Priority 1 items.  The existing culvert is a corrugated metal pipe under fill that is in overall poor condition and the Culvert overall has deteriorated to a level where priority repairs are required.

Following concerns to be addressed:

1. Open steel arch has holes on the bottom of the metal pipe. 
2. Bottom asphalt coating is worn away at random locations throughout with holes in the pipe that exhibit water bubbling through. 
3. There is sagging and distortion throughout the full length of the barrel. 
4. The pipe also sags along the length of the culvert with high points at the ends. 
5. The structure has sloped concrete head walls on both sides that exhibit multiple radial cracks up to ¾” wide. 
6. There is a large erosion hole above the outlet headwall at the outer edge of the shoulder, in with the near edge of the pipe.
7. The banks are heavily vegetated with concrete slope walls at both ends. 
Work will be completed from the inside of the pipe, to reengage the deteriorated bottom and rehab the pipe.  In order to do this, the contractor will reline the pipe with concrete up to a maximum thickness of 2” (inches) to the circumference of the existing pipe – over the high point of the corrugations (The maximum thickness shall be 2" (inches) over the high point of the corrugation). Providing a structural lifespan of up to 50 years.  In performing the proposed work, a temporary stream diversion pump around work area will be utilized as per Pub. 464 and provided permit documentation.  A cofferdam will be put in place upstream and water will be pumped through the culvert via a pump hose.  Silt and debris will be removed once the culvert is dry to prep the area.  After the concrete is poured, it will be cured until hardened enough to walk on.  The Contractor shall use an ASTM C309 conforming curing compound. The concrete will be flushed with stream water.  The rinse water will be pumped to an upland discharge location until the pH of the rinse water falls below a 9 and shall not re-enter the stream or cause any erosion.  Flow shall remain off the newly placed liner until the material has cured such that it is no longer erodible and has gained sufficient strength.  PH requirements per the specifications shall be met.  Orientation of the finishing lie does not matter. The stream diversion will then be removed to restore normal flow and at that time seed and mulch will be placed as needed.  In addition, the headwall will be patched with concrete to cover exposed rebar. 
S-1 (2501 Culvert pipe Lining
The work specified herein consists of the repair of culverts by installation of a cementitious lining in place of the waterproofing, sealing structural reinforcement and corrosion protection of existing concrete culvert pipe, corrugated steel culvert pipe, and other material culvert pipe.  The concrete pipe lining for the steel pipe should extend over the specified length forming a continuous concrete pipe within a pipe.  
S1-.1

This repair means and methods shall be engineered for the depth, diameter, shape, traffic loading, groundwater pressures and condition of each pipe segment. 

S01.2
This specification requires that no more than 5% (percent) fly ash be included in the material composition; in addition, referencing the following ASTM standards. 
ASTM C-109 Standard Test Method for Comprehensive Strength of Hydraulic Cement Mortars.
ASTM C-157 Modified Standard Test Method for Length Change of Hardened Hydraulic Cement Mortar and Concrete.

ASTM C-78 Standard Test Method for Flexural Strength of Concrete (Using Simple Beam with Center-Point Loading).

ASTM C-309 Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.

ASTM C-469 Standard Test Method for Static Modulus of Elasticity and Poisson’s Ratio of Concrete in Compression, with special attention and adherence to the following: the Modulus of Elasticity should be no greater than 5,000,000 psi. (To avoid overly brittle liner).

ASTM C-496 Standard Test Method for Splitting Tensile Strength of Cylindrical Concrete Specimens. 
ASTM C-882 Standard Test Method for Bond Strength of Epoxy Systems Used with Concrete by Slant Shear.

ASTM C-666 Standard Test Method for Resistance of Concrete to Rapid Freezing and Thawing. 

S-1.3 

Safety:  The Contractor shall carry out his operations in strict accordance with all applicable OSHA standards.  Particular attention is drawn to those safety requirements involving entering confined space. 

S-1.4  
Flow Control:  The Contractor, when required, shall provide for the flow of water through the pipe where the rehabilitation is located. The bypass shall be made by damming the line at the upstream and diverting the flow by bypass pumping.
S-1.5 

Inspection:  Inspection of pipelines shall be performed by experienced personnel trained in locating breaks and obstacles by.  The interior of the pipeline shall be carefully inspected to determine the location of any conditions which may prevent proper installation, and it shall be noted so that these conditions can be corrected.

S-1.6

Obstruction Removal; it shall be the responsibility of the Contractor to clear the line of obstructions such as solids, dropped joints, roots or collapsed pipe that will prevent installation of the liner.  If an internal inspection reveals an obstruction that cannot be removed by conventional cleaning equipment, then the Contractor shall notify the Project Engineer.  The Project Engineer may delete the work, or instruct the Contractor to make a point repair excavation to remove or repair the obstruction.  Such excavation shall be approved in writing by the Project Engineer prior to the commencement of the work and shall be considered as a separate pay item. 
S-1.7

Infiltration Control:  Areas of water seepage shall be sealed off by an approved method.  Pools of water shall be removed; however, a dry surface is not required.  The Contractor shall patch holes and fill voids in and around existing pipe as directed by the Engineer.

S-1.8
Cleaning:   It shall be the responsibility of the owner to remove all debris from the pipe floor and walls.  The interior surface shall be cleaned with a high-pressure water-blast sufficient to remove all laitance and loose material and flush debris from the pipe.  Upon final inspection, the pipe shall be free of sand, dirt and all other laitance that may have impeded the placement of the lining material. 

S-1.9

The materials of the cementitious lining work shall meet the following requirements: 

(A) Invert Repair Mortar    
The material used in the repair of the missing or deteriorated pipe invert shall be an ultra-high strength, high build, abrasion resistant and corrosion resistant mortar, based on advanced cements and additives including rust inhibitors.  It shall be mixed with the appropriate amount of water to create a self-consolidating free flowing material that develops a high 24-hour comprehensive strength and adhesion. 
The finish, hardened material shall be dense and highly impermeable; the result of a complex formulation of mineral, organic, and densifying agents and sophisticated chemical admixtures.  Graded quartz sands shall be used to enhance particle packing and further improve the fluidity and hardened density.  The composition shall posse excellent thin-section toughness, a high modulus of elasticity in flexure and strong self-bonding capability. 

(B) Pipe Lining Mortar   
The pipe material shall be high- strength, high build, abrasion resistant and corrosion resistant mortar.  When mixed with the appropriate amount of water, a paste-like material which can be applied, cast or pumped into areas ¼ inch and larger shall be obtainable. The hardened, finished liner shall be a dense and highly impermeable pipe within a pipe.  

Per ASTM C-76, in no case; however, shall the proportion of the cement, blended with hydraulic cement, or a combination of cement and supplementary cementing materials, be less than 470 pounds per cubic yard.  No products containing more than 10% (percent) fly ash shall be considered. 

The water content shall be adjusted to achieve consistencies ranging from plastic to modeling clay.  The lining mortar shall be capable of being applied against soil, metals, wood, plastic or other normal construction materials.  Despite its workability, the mortar shall have excellent wet adhesion and not sag or run after placement. 

The physical properties of the lining mortar should meet or exceed the     following, but limited too: 
Compressive Strength ASTM C-109

Min. 5000psi
Split Tensile Strength ASTM C-469

Min 400psi

Shear Bond ASTM C-882



Min 2000 psi

Modulus of Elasticity ASTM C-469 28 days

Not to exceed 5,000,000psi

Chloride Ion Penetration ASTM C-1202
          <500 Coulombs

Freeze Thaw ASTM C-666



300 Cycles
S.1-10
Wall Thickness Design.  The wall thickness design shall be based upon the compressive and bending strength of the liner material.  The design loading shall be the sum of any changes in the cover depth after the liner’s installation and the appropriate highway truck loading for the culvert pipe considering the type of soil used for the road’s fill and the type of pavement structure (rigid or flexible).  The calculated minimum finished thickness of the liner shall be used on a maximum possible crack width of 0.0625-inches with a factor of safety of 2.0.
The liner thickness shall be applied to the thickness specified by the engineer but at no point shall it be less than the required minimum of ½ inch.  For structural plate culvert materials, the cover over the projecting bolts shall be a minimum of ½-inch, making the minimum applied thickness for these culverts 1.0 inches. This thickness is to be measured from the I.D. of the pipe, or top of the inward corrugation’s crest.  As per ASTM A979 this thickness is to be measured from the I.D. of the pipe, or top of the inward corrugation/s crest. 
FINAL THICKNESS NOT TO EXCEED 2” (INCHES) PER APPROVED DEP PERMITTING

S.1.11

Steel Pipe Lining - Concrete Installation
Equipment: As required for product installation.
Mixing: shall mix per material specifications utilized. 
Application: 
Hot Weather Application (Above 80°F):
The Contractor shall not apply the mortars when the ambient air and/or surface temperature of the culvert pipe is 100°F or higher.  Shade the material and prepared the surface to keep it cool.

To extend the working time of the mortar when the ambient air temperature is 80°F or higher, but below 100°F, the Contractor is advised to combine the mortar mix material with cool or ice-cooled water.  When working at these elevated temperatures, the Contractor shall make certain that the substrate is saturated surface-dry (SSD) before the mortar lining application begins. 

Cold Weather Application (Above 45°F):

The Contractor shall not apply the mortars when ambient temperatures are expected to fall below 445°F within 72 hours of placement.  Both the ambient air and substrate temperatures must be at least 45°F at the time of placement. 

Low substrate and ambient air temperatures will slow down the rate of set and strength development.  At temperature below 65°F, the Contractor is advised to warm the material, water, and substrate.  Properly ventilate the area when heating.  Protect the new liner from freezing. 
Curing/Finishing:

The Contractor shall use Bulletin 15 approved curing compound conforming to as ASTM C309.
S-1.12 
Submittals:  All submittals shall conform to the requirements in this and other sections of the Contract Documents.  If not required elsewhere, the following minimum submittals shall be required. 

 
Reference Submittals

Contractor Certification

Lining System Certification; including third-party validation of in place performance data shall be provided prior to award and/or beginning the project. Mortar/Material MUST be specifically designed for the horizontal pipelining process. 

Materials data Submittals

Repair mortar material; including technical data sheet

Contractor shall provide and ENGINEERING Design Guide upon request to prove the authenticity of calculations.  In addition, a certified engineer’s stamp will be required to approve the final design. 

Lining mortar material; including technical datasheet and third-party testing. 

S-1.13  

Materials handling:  The bags of the mortar materials shall be stored in a cool, dry location until the Contractor is ready to use the material.

S-1.14

Quality Assurance and Acceptance: During installation, the contractor shall contact Angelika DeFrancesco at 610-871-4138 or 610-533-1652 (cell) to schedule a minimum of two random test cubes of the mortar material to verify strengths.  Thickness can be verified with a wet gage at any random point of the new interior surface.  Any areas found to be thinner than the specified minimum shall immediately receive additional material. Visual inspection should verify a leak-free, uniform appearance. 

S-1.15

Measurement for Payment:  payment will be made under the Contracted bid price per meter linear foot; which, shall be payment in full for all costs to complete the installation in place, including but not limited to excavation, cleaning, pipe liner, liner reinforcement, fittings, seals, specified joint system, filling embankment voids and backfilling, which shall be compensation in full for all removal, excavation, material and labor costs relative thereto, including restoration of existing structure bottoms. 
ADJUSTMENTS:     IF DEEMED IN THE BEST INTEREST OF THE COMMONWEALTH.  ANY UNFORESEEN ISSUES WILL BE ADDRESSED AND PAID BY ADJUSTING/ADDENDUM OF THE EXISITING CONTRACT/ PURCAHSE ORDER PER NEGOTIATED PRICE IF LINE ITEM 2 ON THE EXECUTED APPROVED PURCHASE ORDER IS NOT SUFFICIENT. 
Safety Requirements
All On-Site PPE Required.
The Contractor shall comply with all State and Federal laws and to OSHA safety requirements.  

Liability
Insurance is required as specified in the general contract document.  The Contractor shall submit to the purchasing agent within ten (10) days of notification of their successful bid, a copy of their insurance certificate. 
