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SECTION 02553


EXTERIOR UNDERGROUND STEAM DISTRIBUTION


(PREFABRICATED TYPE)

PART 1 ‑ GENERAL


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in text by basic designation only.


1.1.1  National Association of Corrosion Engineers (NACE) Standards:



RP 02‑74

High Voltage Electrical Inspection of Pipeline Coatings Prior to Installation


1.1.2  Japanese Industrial Standards (JIS):



A 1210-90

Test Method for Soil Compaction Using a Rammer



A 1214-95

Test Method for Soil Density by the Sand Replacement Method 



A 9510-95

Inorganic Porous Thermal Insulation Material 



A 9514-89 
Thermal Insulation Material Made of Rigid Urethane Foam



B 2051-94 
Malleable Iron 10K Screwed Valves 



B 2301-95 
Screwed Type Malleable Cast Iron Pipe Fittings 



B 2311-97 
Steel Butt-Welding Pipe Fittings for Ordinary Use



B 2312-97 
Steel Butt-Welding Pipe Fittings



B 2316-97

Steel Socket-Welding Pipe Fittings 



G 3193-90

Dimensions, Mass and Permissible Variations of Hot Rolled Steel Plates, Sheets and Strip



G 3442-97

Galvanized Steel Pipes for Ordinary Pipin



G 3444-94

Carbon Steel Tubes for General Structural Purposes



G 3452-97

Carbon Steel Pipes for Ordinary Piping 



G 3454-88

Carbon Steel Pipes for Pressure Service 



G 3457-88

Arc Welded Carbon Steel Pipes 



H 3300-92

Copper and Copper Alloy Seamless Pipes and Tubes 



K 6741-95

Unplasticized Polyvinyl Chloride (PVC) Pipes



Z 3801-79 
Standard Qualification Procedure for Welding Technique


1.1.3  Japan Industrial Safety and Health Association Publication:  






Industrial Safety and Health Law


1.2  DESCRIPTION:  The work shall include the furnishing, installing, and testing of an insulated heat‑distribution system consisting of single or multiple piping as indicated, together with all fittings and appurtenances necessary for a complete and operable system.


1.3  BROCHURE AND DRAWINGS:  The design, manufacture, fabrication, installation, and test of the system and its components shall be in strict accordance with:


1.3.1  Project Drawings:  The approved brochure and project drawings, in their entirety, are a part of this specification.


1.4  DEFINITIONS:  The following definitions are applicable:


1.4.1  System:  A complete underground XXXXXXXXXX piping system including all required components such as carrier pipes, anchors, pipe supports, conduits, insulation, expansion devices, cathodic protection, etc.


1.4.2  Approved Brochure:  A brochure which provides complete design, hardware, installation, maintenance, and repair requirements for a supplier's underground heat distribution system.  The brochure shall state that the supplier's system is approved for use for the site groundwater conditions, operating temperature, and soil classification(s) indicated.


1.4.3  System Classification:


1.4.3.1  Groundwater Conditions:  Class A ‑‑ severe [Class B ‑‑ bad] [Class C ‑‑ moderate] [Class D ‑‑ mild.]


1.4.3.2  Temperature:  High ‑‑ 261 to 450 degrees F (127 to 232 degrees C).  [Medium ‑‑ 201 to 260 degrees F (94 to 127 degrees C)] [Low ‑‑ 200 degrees F (93 degrees C) or lower.]


1.4.3.3  Soil:  Corrosive ‑‑ resistivity less than 10,000 ohm‑cm; [Mildly Corrosive ‑‑ resistivity above 10,000 ohm‑cm but less than 30,000 chm‑cm] [Noncorrosive ‑‑ resistivity 30,000 chm‑cm or greater with no stray currents.]


1.4.4  Project Drawings:  Drawings accompanying this specification provide:  (1) size, length, and direction of system; (b) elevation of the piping along path; (c) location of manholes and/or valve boxes; (d) obstacles that must be avoided along path; and (e) other pertinent general information as noted on the drawings.


1.5  LABORATORY TESTS:


1.5.1  Moisture‑Density Relationships:  Determine Moisture‑Density Relationships for Compaction of Backfill Material in accordance with JIS A 1210, table 2, type 2.4.


1.6  SUBMITTALS:  Contractor shall, within 30 days after the contract award date, submit 4 copies of the following for approval prior to commencing any work:

  1.6.1   SD-02, Manufacturer's Catalog Data:

      a.  Piping

      b.  Valves

      c.  Strainers

      d.  Pipe hangers and supports

      e.  Traps

      f.  Gages

      g.  Steam flow meters

      h.  Expansion joints

      i.  Manhole drainers

      j.  Federal agency approved brochure

  1.6.2   SD-04, Drawings:

      a.  Manholes

      b.  Federal agency buried piping system

  Show design and layout of piping system.  Drawings shall have Professional Engineer Seal.

  1.6.3   SD-05, Design Data

      a.  Federal Agency buried piping system

  Submit calculations of system design.  Calculations shall have Professional Engineer Seal.

  1.6.4   SD-08, Statements

      a.  Certification of welder's qualifications

  1.6.4.1   Certification of Welder's Qualifications:  Submit prior to site welding.  Certifications shall not be more than one year old.

  1.6.5   SD-19, Operation and Maintenance Manuals:

      a.  Manhole drainers

      b.  Steam flow meters 

PART 2 ‑ PRODUCTS


2.1  PREFABRICATED CONDUIT SYSTEM:  Prefabricated conduit system shall be used for underground XXXXXXXXXX lines where as specified.  The conduit shall consist of a steel XXXXXXXXXX pipe, insulation, air space, waterproofing and metallic casing as specified herein.  Insulation shall be 25 mm thicker.  [Insulation shall be calcium silicate.  The conduit system shall be one of the following products:]



[a.
Trade Name:  Prefabricated Insulated Piping 




Company:     Ric‑wil Inc.



b.
Trade Name:  Permanent Pipe 




Company:     Midwesco Inc.



c.
Trade Name:  Permanent Pipe




Company:     Kubota Ltd.]


************************


2.1.1  Service Pipe:  JIS G 3452, type SGP, [JIS G 3442, type SGPW.] [JIS G 3452, type SGP, galvanized.] [JIS G 3454, type STPG 370, sch 40.] [JIS 3457, type STPY 400.] [JIS H 3300.]


2.1.2  Fitting for Service Pipe:  JIS B 2311.  [JIS B 2312, sch 40.] [JIS B 2316, sch 40.]


2.1.3  Jacket:  JIS G 3452, type SGP.  [JIS G 3444, type STK 400.] [JIS G 3457, type STPY 400.] [JIS K 6741, type VU]


2.1.4  Insulation:  Calcium silicate, JIS A 9510, asbestos free. [JIS A 9514, rigid urethane foam.]


2.1.5  Air Vent Plug, Drain Pipe and Drain Valve (Gate Valve):  Shall be provided in accordance with the prefabricated conduit system manufacture's standard.


2.1.6  Anchor Plate for Concrete Anchor Block:  Manufacturer fabricated anchor plate, JIS G 3193, [12 mm] thick, as indicated on drawing.


2.1.7  Drain Pipe and Valve:


2.1.7.1  Pipe:  JIS G 3454, Type STPG 370, Class Sch 40.


2.1.7.2  Fitting:  JIS B 2301, malleable iron.


2.1.7.3   Malleable Iron Gate Valves:  JIS B 2051, gate valve, Class 10K.


2.1.7.4  End Connections:  Threaded in accordance with JIS B 0203.


2.1.7.5  Vent Plug:  JIS B 2301, malleable iron.


[2.1.5  Drainage and Venting:  All conduit shall be designed to allow drainage in place and drying of the insulation if the system is flooded.  A 25 mm (1 inch) minimum continuous annular air space shall be provided between the outer surface of premolded or preformed pipe insulation and the inner surface of the exterior casing.  For poured insulation, adequate air space for venting and draining shall be provided.]


[2.1.6  Pipe Supports:  Pipe supports for all underground piping systems shall position pipe within conduit to permit drainage and the free passage of air, and shall provide for pipe expansion and contraction without damage to the conduit.  the pipe supports shall also prevent transmission of heat from carrier pipe to conduit, Conduit sections approximately 6 meter (20 feet) in length shall have not less than three supports, and conduit sections approximately 12 meter (40 feet) in length shall have not less than five supports.  The supports shall be spaced not more than 3 meter (10 feet) on centers.  Pipe guide support anchors and loops for all systems shall be so designed as not to interfere with drainage or passage of air through the conduit.]


[2.1.7  Conduit Seals:  Conduit seals shall be provided for all types of conduit at pits.  Packed‑gland‑type seals shall be used only where provision must be made for longitudinal movement of the pipe.  Gland studs and nuts shall be of stainless steel.  Gland seal packing shall be suitable for the temperatures to be encountered.  End‑type seals shall be used where the pipe is anchored within 1.5 meter (5 feet) of manholes and building entrances.  Telltale and drain nipples for conduit seals shall be of 25 mm (1 inch) minimum diameter, located at the top and bottom of the vertical centerline of the seal plate, with an unobstructed passage to the air space between the insulation or bare pipe and the conduit walls.  the drain pipe shall be fitted with a removable brass cap.  The vent pipe shall extend above the manhole, and shall terminate in a mushroom head or gooseneck,  All installations shall be provided with leakplated or waterstops.  Leakplates for metallic casings shall be embedd in pit walls in a minimum of 50 mm (2 inches) of concrete cover to provide an effective moisture seal.  Leakplates shall have an outer diameter not less than 100 mm ( 4 inches) greater than the outside diameter of the conduit.  Waterstops for systems not having metallic casings shall be in accordance with the approved manufacturer's brochure.]


[2.1.8  Metallic Casings:  Metallic casings shall be steel.  Steel casing thickness shall be in accordance with Table I.  Steel‑casing sections shall be completely fabricated and coated at the factory, including the welding of end collars to light‑gage casings before zinc‑coating.  field welds shall not be made within 50 mm (2 inches) of factory welds.  Field welding of steel less than 3.4 mm (0.135 inch), 10‑gage in thickness will not be permitted.  Zinc‑coated casings shall be hot‑dip zinc coated at the factory after fabrication in conformance with JIS H 8641.  Welding of steel less than 3.4 mm (0.135 inch), 10‑gage in thickness will not be permitted after zinc‑coating.  The exterior of steel casings both zinc‑coated and black shall be covered with a waterproofing material which shall be described in the manufacturer's brochure and shall conform to the materials and application requirements specified hereinafter.  Black steel casings shall also waterproofed internally as specified in the brochure.  The system shall be as described in detail in the manufacturer's brochure.]



TABLE 1.  MINIMUM GAGE AND THICKNESS FOR STEEL CASING CONDUIT





SYSTEMS




Casing Type




Minimum Thickness




Zinc‑coated corrugated

1.5 mm (0.0598 inch), 16 gage




Zinc‑coated smooth wall

1.9 mm (0.0747 inch), 14 gage




Black steel smooth wall

3.4 mm (0.135 inch), 10 gage


[2.1.9  Waterproofing:  Waterproofing for the protection of exteriors of steel casings shall consist of a shop‑applied coating.  Field joints shall be waterproofed with materials and thickness as specified in the manufacturer's approved brochure.]


2.1.9.1  Materials:  The glass mesh for coating or mastic reinforcement shall be a 20‑ by 20mesh fibrous‑glass fabric and shall be compatible with the coating or mastic with which it is being used.  The overwrap shall be a saturated, glass‑fiber‑reinforced, 7.3 kg/m2 (15 pound) asbestos pipeline felt.  The saturant shall be compatible with the coating or mastic with which it is being used.

  2.2   MANHOLE DRAINERS (EJECTORS):  Provide automatic type drainers to operate on \^862 kPa (gage)^\ \~125 psig~\ steam supply.  The drainer shall operate when the water level rises sufficiently in the sump, the float shall rise and open the steam control valve to admit steam to the drainer, which in turn shall pump the water from the sump.  When the water level is lowered by the pumping action, the float shall lower and close the steam valve to stop the pumping action until water again gathers in the sump.  Provide each drainer with controls to accomplish the above sequence of operation.  The automatic float-operated steam valve shall be designed to prevent dead centering under field conditions and to lengthen the life of the valve seat.  Valve shall have a high grade, renewable composition disc and a stainless steel or hard, noncorrosive bronze renewable seat inserted in the valve body.  Drainer shall be constructed of corrosion-resistant copper and bronze.  Piping from manhole drainers shall be ASTM A 53, Weight Class XS (Extra Strong), hot-dip galvanized steel pipe with ASME B16.11 or ANSI/ASME B16.3, Class 300, hot-dip galvanized threaded fittings.  Provide a steam pressure regulating valve assembly for manhole drainers for operation on steam system above \^862 kPa (gage)^\ \~125 psig~\.

PART 3 ‑ EXECUTION


3.1  CONTRACTS REQUIREMENTS:  The Contractor, if not the system supplier, shall employ the services of a system supplier who has an approved brochure for the groundwater conditions, operating temperature, and soil classification specified herein.  The system supplier shall design and oversee the installation and testing of the system in strict accordance with the requirements specified herein and in the approved brochure.


3.2  EARTHWORK:  [As specified section 02225 "Excavation, Backfilling, and Compacting for Utilities."]


3.2.1  Excavation:  Shall be to depths indicated except that if hard material is encountered the provisions of the contract regarding an adjustment for changed conditions shall apply, subject to the requirements of notification thereunder having been given.  Hard material shall be defined as solid rock, firmly cemented unstratified masses or conglomerate deposits possessing the characteristics of solid rock not ordinarily removed without systematic drilling and/or blasting and any boulders, masonry or concrete (except pavement) exceeding 10.3 cu. m in volume.


3.2.2  Bedding and Initial Backfill:  Shall be in accordance with the System Suppliers Approved Brochure.


3.2.3  Remaining Backfilling:  Provide plastic warning tape approximately 30 cm (12‑inches) below the top of the trench in the backfill.  Backfill shall be placed in layers not more than 15 cm (6 inches) thick, and each layer shall be compacted.  Backfilling shall progress as rapidly as the construction, testing and acceptance of the work permits.  Backfill shall be free from roots, wood scrap material and other vegetable matter and refuse.  Compaction of backfill shall be to 90 percent of maximum density.


3.2.4  Reconditioning of Surfaces:


3.2.4.1  Paved Surfaces:  The Contractor shall patch pavement, sidewalks, curbs, and gutters where existing surfaces are removed for construction.  Cut pavement edges shall be sawn.  Graded aggregate base course shall have a maximum aggregate size of 38 mm (1‑1/2 inches).  Base course shall be primed with 35 mm prior to paving.  Thickness of base course shall match existing but shall be at least 15 cm (6 inches).  Asphalt concrete shall be hot plant mixed and hot laid.  Maximum aggregate size shall be 12 mm and shall match existing but asphalt concrete thickness shall be at least 50 mm.


3.3  INSTALLATION:  Installation of exterior steam distribution system including equipment, materials, installation, workmanship, fabrication, assembly, erection, examination, inspection, and testing shall be in accordance with ANSI B31.1, except as modified herein.  Install piping straight and true to bear evenly on supports and sand bedding material.  Install valves with stems horizontal or above.  Provide flanges or unions at valves, traps, strainers, connections to equipment, and as indicated.



a.
Cleaning of Piping:  Keep the interior and ends of new piping and existing piping affected by the Contractor's operations, cleaned of water and foreign matter during installation by using plugs or other approved methods.  When work is not in progress, securely close open ends of pipe and fittings to prevent entry of water and foreign matter.  Inspect piping before placing into position.



[b.
Demolition:  Remove materials so as not to damage materials which are to remain.  Replace existing work damaged by the Contractor's operations with new work of the same construction.]


3.4  PIPING:  Inspect, test, and approve piping before burying, covering, or concealing.  Provide fittings for changes in direction of piping and for connections.  Reducing branch connections in steel piping may be made with forged branch outlet reducing fittings for branches two or more pipe sized smaller than mains.  Branch outlet fittings shall be forged, flared for improved flow where attached to the run, reinforced against external strains, and designed to withstand full pipe bursting strength.  Stab type connections will not be permitted.  Jointing compound for pipe threads shall be polytetrafluoroethylene (PTFE) pipe thread paste of PTFE powder and oil.  Pipe nipples 15 cm (6 inches) long and shorter shall be Schedule 80 steel pipe.  Make changes in piping sized through tapered reducing fittings; bushings will not be permitted.  Condensate piping shall include drip, vent, relief, and gauge connecting piping.



a.
Fiffings and End Connections:  For sizes less than 25 mm (1 inch) provide threaded fittings and end connections.  For sized 25 mm (1 inch) to 50 mm (2 inches) provide threaded or socket‑welding or butt welding fittings and end connections; provide threaded connections for threaded valves, traps, strainers, and threaded connections to equipment.  For sized 65 mm (2.5 inches) and larger provide buttwelding fittings and end connections; provide flanged connections for flanged valves, traps, strainers, and flanged connections to equipment.



b.
Welding:  ANSI B31.1 or JIS Z3801 and "Industrial Safety and Health Law," metallic arc process, including qualification of welders.



c.
Pipe Hangers and Supports:  Provide additional hangers and supports for concentrated loads in piping between hangers and supports, such as for valves.  Support steel piping as follows:


MAXIMUM SPACING (Meters)

                  25 and

Pipe Size (mm)    Under   40   50   80   100   150   200   250   300
Steel Piping      2.7     3.6  4.0  4.6  5.2   6.4   7.3   7.9   9.2


d.
Buried Piping System:  Installation including field joints, bedding, and initial backfill shall be in accordance with the Approved Brochure.  Bury tape with the printed side up at a depth of 30 cm below the top surface of earth or the top surface of the subgrade under pavements.


3.5  FIELD QUALITY CONTROL:


3.5.1  Inspections:  Prior to initial operation, inspect piping system for compliance with drawings, specifications, and manufacturer's submittals.


3.5.2  Piping Tests:  Before final acceptance of the work, test each system as in service to demonstrate compliance with contract requirements.  Before insulation is applied, hydrostatically test each piping system at not less than 16 kgf/sq. cm. (225 psig) in accordance with ANSI B31.1, or the manufacturer's instruction of the prefabricated type heat distribution system, with no leakage or reduction in gauge pressure for 4 hours.  Flush and clean piping before placing in operation.  Flush piping at a minimum velocity of 2.5 m/sec (8 fps).  Correct defects in work provided by Contractor and repeat tests until work is in compliance with contract requirements.  Furnish potable water, electricity, instruments, connecting devices, and personnel for the tests.


3.5.3  Buried Conduit Tests:



a.
Conduit Coating:  Test conduit coating of buried piping system prior to backfill in accordance with the Approved Brochure.



[b.
Cathodic Protection:  Test cathodic protection of buried piping system to prove continuity of electrical connections prior to backfill in accordance with the Approved Brochure.]


3.5.4  Manufacturer's Field Services:  Upon completion of the work, furnish the services of a competent technician regularly employed by the manufacturer of the flow meter to make the necessary adjustments to place the steam flow meter in operation and to conduct performance tests which demonstrate that the flow measuring equipment is functioning.


3.6  FIELD PAINTING:  After completion of field inspections and tests, clean and paint metal surfaces exposed to the weather and in manholes, including valves, strainers, traps, flow maters, pipe flanges, bolts, nuts, washers, pipe hangers, supports, expansion joints, manhole drainers, and miscellaneous metal.  Do not paint piping prior to the application of field‑applied insulation.  Do not paint stainless steel or aluminum jackets.  Apply paint to clean dry surfaces.  Clean surfaces to remove dust, dirt, rust, oil, and grease.  Provide surfaces with two coats of enamel paint applied to a total minimum dry film thickness of 50.8 microns (2 mils).  Apply the second coat of paint after the preceding coat is thoroughly dry.  Color of finish coat shall be aluminum or light gray.  Paint shall be rated for use on hot metal surfaces up to 232 degrees C (450 degrees F) and for use on surfaces exposed to the weather.


3.7  CONNECTIONS TO EXISTING SYSTEMS

Notify the Contracting Officer in writing at least 15 days prior to the date the connections are required.  Obtain approval before interrupting service.  Furnish materials required to make connections into existing systems and perform excavating, backfilling, compacting, and other incidental labor as required.  [Furnish] [Government will furnish only] labor and tools for making actual connections to existing systems.


*** END OF SECTION ***


TECHNICAL NOTES

A.
This guide specification covers the furnishing, installing, and testing of an insulated underground heat distribution system of the prefabricated or pre‑engineered type and includes single or multiple piping (as specified), together with all fittings and appurtenances necessary for a complete and operable system.

B.
Paragraph 1.2:  The listed designations for publications are those that were in effect when this guide specification was being prepared.  Designations that are known to be out of date when project specifications are prepared should be changed to those current at that time, and the nomenclature, type, grades, classes, etc., referenced in the guide should be checked for conformance to the latest revision of amendment.  To minimize the possibility of error, the latter suffixes, and dates indicating specific issues should be retained here and omitted elsewhere in the project specification.

C.
Paragraph 1.4.2 and 3.3.1:  The requirement for an approved brochure and the qualification clause in this guide specification have been approved by NAVFACENGCOM in accordance with NAVFAC P‑68.  The paragraphs in this guide specification may be used without any HQ approval of request for waiver.

D.
Paragraph 1.4.3:  Classification of the site conditions for the proposed underground heat distribution system shall be based on the following criteria:



1.  Underground Water Condition Classification



The underground water condition at the site should be classified as follows:




a.
Class A, Severe ‑‑ The water table is expected to be frequently above the bottom of the system or the water table is expected to be occasionally above the bottom of the system and surface water is expected to accumulate and remain for long periods in the soil surrounding the system.




b.
Class B, Bad ‑‑ The water table is expected to be occasionally above the bottom of the system and surface water is expected to accumulate and remain for short periods (or not at all) in the soil surrounding the system or the water table is expected never to be above the bottom of the system but surface water is expected to accumulate and remain for long periods in the soil surrounding the system.




c.
Class C, Moderate ‑‑ The water table is expected never to be above the bottom of the system but surface water is expected to accumulate and remain for short periods in the soil surrounding the system.




d.
Class D, Mild ‑‑ The water table is expected never to be above the bottom of the system and surface water is not expected to accumulate or remain in the soil surrounding the system.

If at all practicable, a soils engineer familiar with underground water conditions at the site should be employed to establish the classification.  In the absence of more definitive information, a detailed site classification survey should be made.  This survey should be conducted within the framework of the following guidelines:




e.
The survey should be made after the general layout of the system has been determined, should cover the entire length of the proposed system, and should be made by a soils engineer with specialized knowledge of geology and ground water hydrology.




f.
If at all possible, the survey should be conducted during the time of the year when the groundwater table is at its highest point; if this is not possible water table measurements should be corrected, on the basis of professional judgment to indicate conditions likely to exist at the time of year when the water table is at its highest point.




g.
As a minimum, information on groundwater conditions, soil types, terrain, and precipitation rates/irrigation practices in the area of the system should be collected.




h.
Information on terrain and precipitation rates/irrigation practices may be obtained from available records at the installation.




i.
Information on groundwater conditions and soil types should be obtained through borings, test pits, or other suitable exploratory means.  Generally, a boring or test pit should be made at least every 100 feet along the line of the proposed system, and each exploratory hole would extend to a level at least 5 feet below the anticipated elevation of the bottom of the system.  If a significant difference in underground conditions is found at adjacent exploratory points, additional explorations should be made between those points in order to determine more precisely where the change occurs.

Upon completion of the survey, each exploration point should be classified as A, B, C, or D on the basis of the criteria presented in Table 1 and Table 2.  When doubt exists as to the proper classification of a point, the next higher classification should be assigned; e.g., if a certain point could be considered either B o C, it should be assigned a B classification.  Those decisions, like many engineering decisions, frequently will require the exercise of judgment on the part of the responsible engineer.  The worst underground water condition encountered between any two manholes shall determine the class of system to be installed in that section of the system.



2.  Soil Corrosiveness Classification



The soil at the site should be classified as corrosive, mildly corrosive, or noncorrosive on the basis of the following criteria:




a.
Corrosive ‑ The soil resistivity is less than 10,000 ohms‑centimeter (ohm‑cm) or stray direct currents can be detected underground.




b.
Mildly Corrosive ‑‑ The soil resistivity is 10,000 ohm‑cm or greater but less than 30,000 ohm‑cm and no stray direct currents can be detected underground.




c.
Noncorrosive ‑‑ The soil resistivity is 30,000 ohm‑cm or greater and no stray direct currents can be detected underground.

The classification should be made by an experienced corrosion engineer based on a field survey of the site carried out in accordance with recognized guidelines for conducting such surveys.



3.  Soil pH



If there is any reason to suspect that the soil pH will be less than 5.0 anywhere along the proposed path of the system, pH measurements should be made at pipeline depth at close intervals along the proposed route, and all locations at which the pH is less than 5.0 should be indicated in the contract documents.  Soil pH should be determined by an experienced soils engineer, preferably the same engineer responsible for other soil engineering work.



4.  Soil Stability



The load‑bearing qualities of the soil in which the system will be installed should be investigated by an experienced soils engineer, again preferably the same engineer responsible for other soild engineering work, and the location and nature of potential soils problems should be identified.


*** END ***
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