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SECTION 33 90 36
FORCE MAINS

PART LISTNUM 1 \l 1
GENERAL

1.01
SECTION INCLUDES

LISTNUM 1 \l 3 \s 1
Pipe, fittings, accessories and bedding for force main.  Force main shall be of AWWA C900 , 4 inch PVC plastic pipe and AWWA C110 ductile iron fittings and include that from the outside of the valve chamber wall (discharge side) to the existing force main discharge manhole.

1.02
REQUIREMENTS

A.
Comply with ODOT Item 603, the City Supplement, the MSD Standard Drawings, and this Section unless otherwise noted on the plans or directed by the CITY.

1.03
QUALITY ASSURANCE

A.
All pipes, fittings, valves and appurtenances shall be appropriately marked for identification purposes.  The materials and methods of manufacture, and completed pipes, fittings, valves and appurtenances shall be subject to inspection and rejection at all times.  The CITY has the right to make inspections.

PART LISTNUM 1 \l 1
PRODUCTS

2.01
PIPE AND FITTINGS

LISTNUM 1 \l 3 \s 1
Type B & C: AWWA C900, DR 18, 150 pressure class; cast iron equivalent O.D.; joints shall be ASTM D3139 integral wall-thickened bell end type incorporating elastomeric gasket; furnished in nominal 20 foot laying lengths.

1.
Fittings: Ductile Iron 350 psi working pressure, AWWA C110 ; sleeves to be long mechanical joint type.


a.
Exterior coating: Bituminous Material


b.
Interior lining: AWWA C104 cement mortar with seal coat.


2.
Joints: Push-on or mechanical joint. Elastomeric ring meeting ASTM F-477.

3.
Trace Wire: “Trace-Safe -”, manufactured by Chase Corporation, or approved equal.  Tracer wire shall be 19 gauge, tin coated, copper conductor with green, polyethylene insulation (Item Number RT1803W).  Core material comprised of high-tenacity, woven polyester with water blocking yarns encapsulated in a0.006”, HDPE jacket providing corrosion resistance, flexibility, impact strength and 1800 lbs tensile strength.  Tracer wire shall not conduct an electrical current when struck by lightning and is designed for direct bury and directional boring applications.

4.
Detectable Warning Tape: Inert bonded layer plastic with metallized foil core, 6 inches wide, resistant to alkalis, acids and other destructive chemical components encountered in soils; APWA Uniform Color Code, brightly colored green; imprinted indicating pipe type; Griffolyn Company Terra Tape "D", Seton Name Plate Corporation, or as approved.


5.
PVC pipe to pass Quick Burst Test in accordance with ASTM D-1599
2.02
BEDDING MATERIALS

A.
Bedding for plastic pipe shall conform to ASTM D2321, Class I or II.  Class I bedding shall be used when the depth of cover on the conduit is between 14 feet and 35 feet.
B.
Bedding for ductile iron pipe shall be bank run gravel per MSDGC Standard Drawing Acc. No. 49032.
C.
Concrete Thrust Blocks; Class C concrete; follow Section 03 30 00.
2.03
VALVES
A.
Plug Valves (6-inch and larger):

1.
Manufacturer: DeZurik, type PEF..

2.
Lubricated eccentric cast iron plug (ASTM A126, Class B) with resilient plug facings, (Neoprene or BunaN) cast iron body (ASTM A126, Class B), raised seat with 1/8 inch welded (not screwed) overlay of 90 percent pure nickel, 316 stainless steel sleeve bearings permanently lubricated, multiple V-ring shaft seals manually adjustable by use of a packing gland, and repackable without removing the actuator or bonnet from the valve, flanged ends (ANSI B16.1, Class 125).  Upper and lower bearing journals shall be factory fitted with grease fittings.  A bracket shall be provided of the same material as the valve body with windows to allow visual inspection of the shafts seals for leakage and manual adjustment.  The bracket shall create an air gap between the valve bonnet and the gearbox to eliminate any possible seal leakage from entering the gearbox. 

3.
Valve shall be equipped with a gear actuator and a handwheel, minimum 12-inch diameter.

4.
All gearing shall be enclosed in a cast iron housing and be suitable for running in a lubricant with seals provided on all shafts to prevent entry of dirt and water into the actuator.  The actuator shaft and the quadrant shall be supported on permanently lubricated bronze bearings.  Actuators shall clearly indicate valve position and an adjustable stop shall be provided to set closing position and to provide adjustment to compensate for change in pressure differential or flow direction change.  All exposed nuts bolts and washers shall be 316 stainless steel.

5.
Valves and gear actuators for buried or submerged service shall have seals on all shafts and gaskets on the valve and actuator covers to prevent the entry of water.  Actuator mounting brackets for buried or submerged service shall be totally enclosed and shall have gasket seals.  All exposed nuts, bolts, springs and washers shall be 316 stainless steel.

6.
The interior iron surfaces of all valves shall be coated with 4 mils minimum in two coats of asphalt varnish, Fed Spec TT-C-494B.

7.
Valves shall be open with a quarter turn counterclockwise, looking down at valve stem.

8.
Valves shall provide drip-tight shutoff in either direction up to 150 psi.

9.
Valve Gear Actuators, if needed, shall be totally enclosed wormgear type, oil or grease lubricated and sealed for watertightness, with self-lubricating bronze or 316 stainless steel sleeve bearings, thrust bearings, built-in adjustable opening and closing stops and valve position indicators.  Each actuator shall be sized to require not more than 300 inch pounds of torque in the input shaft to seat and unseat the valve plugs at the pressure drops specified herein.  Note: Hand wheel force shall not exceed 25-pounds to turn.

10.
Operators, Wrenches and Accessories:  Each plug valve shall be provided with the operating accessories shown on the Drawings.  All accessories shall be manufacturer’s standard except as modified herein.  All valves shall open with a quarter turn counterclockwise (looking down at valve stem) and shall be operated as required in the valve schedule, as specified and as shown on the Drawings.  The CONTRACTOR shall furnish, install, test, and touch-up the shop paint finish of the various valves, operators, wrenches and accessories, complete and ready for continuous operation as shown on the Drawings and as specified herein.

11
Valves shall be installed with the flow against face of plug per manufacturer’s recommendation for solids applications.

2.04
AIR RELEASE VALVE ASSEMBLY


A.
Air Release Valves




1.
Manufacturer:  Vent-Tech SWG-C series, or approved equal. To be    considered as an equal, the air release valve must be capable of being disassembled and maintained in the field. Note to designer: Ensure that there are not any height restrictions in the valve vault/manhole that would preclude the use of this air release valve.  SWG unit is glass lined and appropriate but more costly where grease is a problem, otherwise consider SWP series at reduced cost.

2.
Body, cover:  304 stainless steel.


3.
Float:  High Density Polyethylene (HDPE).


4.
Seat:  EDPN rubber.


5.
Trim:  stainless steel. 


6.
O-Rings: Vitron rubber.

B.
Isolation and Pressure Release Bleed Valves 


1.
Two inch and smaller ball valves installed in 316 stainless steel piping.



2.
AISI Type 316 stainless steel construction with two piece end entry body, 316 stainless steel ball, Teflon or Viton stem seal, reinforced Teflon seats, thrust washer and threaded ends.


3. 
Removable operating lever.


4.
Valves shall be rated not less than 800 psi nonshock cold WOG and shall be driptight in both directions.


5.
Valves shall be Conbraco Industries, “Apollo 76-100 Series”, Neles-Jamesbury “Series



300”, or Nibco “580” Series.

C.
Piping, tee and reducer – Schedule 80 316 stainless steel with threaded connections.

D.
Companion Flange – 316 stainless steel flange suitable for 6-inch tee with a 2-inch threaded connection.
2.05
COUPLINGS


A.
Ductile Iron Pipe to Ductile Iron Pipe


1.
Manufacturer: Dresser Industries, Style 38; Smith-Blair, 411; or as approved.


2.
Gasketed sleeve type; factory finished.


3.
Steel middle ring, two steel followers, two rubber-compound wedge shaped gaskets, 
and track-end steel bolts.

B.
Ductile Iron Pipe to PVC Pipe


1.
Manufacturer: Dresser Industries, Style 38; Smith-Blair, 411; or as approved.


2.
Gasketed sleeve type; factory finished.


3.
Steel middle ring, two steel followers, two rubber-compound wedge shaped gaskets, 
and track-end steel bolts.

C.
PVC Pipe to PVC Pipe



1.
Manufacturer: Dresser Industries, Style 38; Smith-Blair, 411; or as approved.


2.
Gasketed sleeve type; factory finished.


3.
Steel middle ring, two steel followers, two rubber-compound wedge shaped gaskets, 
and track-end steel bolts.
D.
Flanged Coupling Adapters:



1.       Manufacturer:  Dresser Industries, Style 128W; Smith-Blair, 913, or approved equal.


2.       Gasketed sleeve type; factory finished. 

PART LISTNUM 1 \l 1
EXECUTION

3.01
PREPARATION

A.
String pipe sections along the route of the main so as to interfere least with pedestrian and vehicular traffic and to protect the pipe.

B.
Excavate trench for Work of this Section; follow Section 31 23 00.
3.02
BEDDING

LISTNUM 1 \l 3 \s 1
Place bedding material at trench bottom and shape for accurate placement and proper support of pipe.
B.
Place in 6 inch layers, loose measurement, and compact by hand or mechanical tamping to not less than 95 percent of maximum density as determined in accordance with ASTM D698 (Standard Proctor).

C.
Carefully place and tamp so as not to damage or displace joints or pipe.  Do not drop material directly on pipe.

D.
Maintain optimum moisture content of bedding material to attain required compaction density.
E.
Construct thrust blocks at fittings as shown or noted.  Place against firm undisturbed soil.

3.03
INSTALLATION - PIPE AND FITTINGS

LISTNUM 1 \l 3 \s 1
Install force mains as shown on the Drawings.  Forcemain shall be installed with minimum 18 inches vertical separation from top of force main to bottom of water main crossings. At crossings, install one full length force main pipe so both joints will be as far from the water main as possible.

LISTNUM 1 \l 3
Install pipe in locations and at grades shown or specified, except as otherwise permitted or ordered by the CITY to avoid existing or proposed utility lines or other obstructions encountered; to secure a more readily accessible position for trenching; or to facilitate the location of various pipe appurtenances; avoid high and low points in the main.

1.
If it is necessary to change the grade of the force main it shall be lowered unless specific approval to raise the grade is given by the CITY.  Unless otherwise shown or approved the force main is to be installed with a minimum of four (4) feet of cover from the existing ground and the finished grade to the top of the force main.  In any areas where the force main is to be installed in an embankment area the embankment shall be placed and compacted prior to the force main trench being excavated.

C.
Use suitable fittings, usually 1/8 bends, when abrupt grade changes of the pipe are necessary to avoid existing utilities or other obstructions, so as to secure an easy flow of liquid and to provide sufficient cover below same unless noted otherwise.

D.
Install force mains without deflection at pipe joints, unless shown on the Drawings or approved by the CITY.  Deflection of  pipe joints shall be in strict accordance with pipe manufacturer's instructions.

E.
With push-on joints, wipe surfaces that contact rubber gasket clean and dry just prior to making joint.  Use a lubricant in accordance with the manufacturer's instructions when making joint.

F.
With mechanical joints, brush surfaces that contact rubber gasket with soapy water to remove all sand and grit just prior to making joint.

G.
Secure trace wire, continuous without splicing between manholes, to the top center of pipe and wrapped two times around each joint of pipe; where the PVC pipe penetrates a structure, extend the trace wire through the structure opening and up to the casting in a manner such that the wire is accessible at grade level.  Insulate trace wire from metal fittings within structures.
H.
Install detectable warning tape continuous over top of PVC pipe; locate 18 inches below finished grade.
I.
Provide access fittings to permit testing. 

J.
When necessary to cut pipe at fittings, valves, or elsewhere, the remaining portions may be used to minimize the number of scrap pieces at when the Work is complete; however, scrap pieces less than 5 feet in length shall not be used.
K.
Backfill trench for Work of this Section; follow Section 31 23 00.  
L.
The CONTRACTOR shall notify the Registered Underground Utility Protection Service and non-member owners of his starting date at least two working days before starting work.
M.
During construction, the CONTRACTOR shall report immediately to the owners of underground facilities any break or leak in the underground facilities or any dent, gouge, groove or other damage.
N.
During construction the CONTRACTOR shall notify immediately the occupants of nearby premises as to any emergency resulting from damage to underground facilities.
O.
The CONTRACTOR shall carefully uncover and tunnel under the existing water and gas services crossing the trench.  Where it is necessary to interrupt service, the CONTRACTOR shall not continue such interruption for a longer period of time than the occasion requires.  Cutting the service lines shall be used only when tunneling is not practicable.
P.
The CONTRACTOR shall be held responsible for all repairs to underground utilities when broken or otherwise damaged by the CONTRACTOR.
Q.
All drain pipes crossing the trench shall be adequately supported to prevent sag.
R.
During any construction where the outside temperature is below 40F all rubber gaskets and/or lubricants shall be kept in a heated area at least 40F until needed.  No gasket or lubricant shall be out of the heated area more than 5 minutes before being placed in the bell or on the spigot of the pipe.  The CONTRACTOR shall lubricate all joints according to the manufacturer’s recommendations. 
S.
The CONTRACTOR shall thoroughly clean all debris from pipelines before testing or placing in service to meet the approval of the CITY.
3.04
CONNECTIONS TO STRUCTURES

A.
Connect the new force mains to structures through stubs, wall castings, wall sleeves, etc. provided for same or core an opening at the proper elevation in the wall of the structure, insert the pipe and trace wire, and neatly and permanently close the opening around the pipe and trace wire with a non-shrinking and non-corrosive grout.

B.
Make connections watertight.

C.
Reshape the bottom of the existing Force Main Discharge Manhole to give a smooth flow in all directions, and plug the existing discharge as noted on the plans.

3.05
FIELD QUALITY CONTROL

LISTNUM 1 \l 3 \s 1
The CITY may check compaction of the bedding at any time.
LISTNUM 1 \l 3
For compacted bedding in trenches, the CITY may employ a testing laboratory to make tests on site and will pay all costs for the first set of tests performed per lift.  If compaction fails to meet specifications, all succeeding tests for that lift shall be at expense of CONTRACTOR. 

3.06
DEFLECTION TEST



A
A deflection test will be required on the PVC force main as specified in the City of Cincinnati



Supplement to the State of Ohio, Department of Transportation, Construction and Material



Specifications.  Maximum limit for vertical deflection shall be five (5)% of the pipe inside



diameter. Deflection tests shall be conducted thirty (30) days after placing backfill. 



CONTRACTOR shall repair or replace sewers failing the deflection tests at no cost to CITY.
3.07
VALVES

A.
Install valves plumb and level, free from distortion and strain.

B.
Install valves at proper horizontal location and elevation.

C.
Tighten flanged joints with all bolts taking equal stress.

D.
Install plug valves with valve seat location on pump discharge side.

E.
Install spring loaded swing check valves in accordance with manufacturer’s recommendations.

F.
Install air release valve assemblies in accordance with manufacturer’s recommendations and as shown on the Drawings.

3.08
PRESSURE TEST

LISTNUM 1 \l 3 \s 1
The CONTRACTOR shall perform a hydrostatic test of the installed force mains in accordance with AWWA C600 and/or C900 (latest revisions) – Standard Hydrostatic Test Method of (DIP and PVCP) Sewer Force Mains and ASTM 1003. 



1.  The required test time shall be two (2) hours at a pressure of 1.5 times the working



     pressure of the pipe or 100 psi, whichever is greater.



2.  The cost of testing force mains shall be included for payment under the various


      lump sum price bid for this Item and no additional payment will be made therefore.
END OF SECTION
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