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PLUMBING DESIGN MANUAL
FOR NURSING HOME PROJECTS
DEPARTMENT OF VETERANS AFFAIRS
1. CRITERIA UNIQUE TO VA

1.1 Plumbing design and plumbing seismic design shall only be indicated on "PL-Series" drawings (see VA Design and Construction Procedures, “Drawings”).

1.2 Piping shall be shown on the same plan as the fixtures being served. This does not apply for interstitial areas.

1.3 Pipe size shall be indicated on both floor plan and riser diagram.

1.4 Most VA plumbing fixture units are less than that indicated in standard plumbing codes (see Article, PLUMBING FIXTURE SCHEDULES).

1.5 The following shall be indicated on the plumbing drawings: 

A.
Drainage area in square meters (footage) for each roof drain and totals for building at outside building wall. 

B.
Fixture unit count at base of each soil and waste stack and for each sanitary sewer at outside building wall. 

C.
Invert elevations for all sewers at outside building wall. 

D.
Centerline elevation for all pressure systems at outside building wall.

E.
Floor elevation at each level.

1.6 Floor drains shall not be installed in toilet areas unless there are showers.

1.7 Sub-soil drainage is a plumbing item and shall be indicated on architectural and plumbing drawings. 

1.8 For a new building, provide central medical gases (air, oxygen, and vacuum) for 10 to 100 percent of the beds. See Article 11 for detailed requirements. 

1.9 For conversion of an existing building, provide all medical gases (air, oxygen, and vacuum) available in the area of construction. See Article 11 for detailed requirements.

1.10 The medical center shall determine if water closets, lavatories, and sinks shall be operated manually or by sensor controls. See Article 4 for additional plumbing fixture requirements.

1.11 Investigate if credit can be obtained from the public utility company for water consumed, but not discharged into the sanitary sewerage system. If so, and adequate pressure is available, provide meters for these users. 

2. GENERAL

2.1 Design the plumbing and medical gases systems to comply with this criteria, and the current edition of VA Design and Construction Procedures, VA Program Guides, and VA Master Specifications. Design shall also meet the provisions of the current edition of the National Standard Plumbing Code as published by the National Association of Plumbing-Heating-Cooling Contractors, and the National Fire Codes as published by the National Fire Protection Association (NFPA), unless VA criteria indicates otherwise. If state or local codes are more stringent than above requirements, discuss with VA Contracting Officer. 

2.2 Show plumbing work on drawings using a minimum scale of 1:100 (1/8" = 1'0"). Exceptions shall be indicated at a scale of 1:50 (1/4" = 1'0").

2.3 Identify rooms on plans with name and number. 

2.4 Investigate and, if feasible, connect new services to existing; otherwise, provide new services. 

2.5 Identify on the plumbing drawings all equipment requiring connections to the plumbing systems by appropriate symbol number (example P-103). Do not use the designation N.I.C. on the drawings.

2.6 All equipment shall be placed on housekeeping pads. 

2.7 Due to the space requirements of plumbing systems and ductwork, closely coordinate the layout of these systems. Where areas of interference are apparent, prepare cross section of building showing method of installation. 

2.8 Piping over food preparation, serving or storage areas, and electrical rooms containing main distribution panels or motor control centers shall be avoided where possible. When piping is necessary in these areas, indicate leakage protection on drawings or in specifications. 

3. EQUIPMENT SCHEDULES

Provide schedules, including capacity, control settings, services and sizes, for all plumbing equipment and other equipment requiring plumbing services, including but not limited to the following: 

	Plumbing Fixtures
	Pumps

	Water Heaters 
	


4. PLUMBING FIXTURES

4.1 Plumbing fixture numbers, description, fixture units and minimum branch sizes are indicated in Article, PLUMBING FIXTURE SCHEDULES.

4.2 Plumbing fixtures shall be located where indicated by VA Program Guide 7610 (Equipment Guide List). 

5. WATER DISTRIBUTION SYSTEMS

5.1 See Article, PLUMBING FIXTURE SCHEDULES, for fixture units and minimum fixture branch sizes.

5.2 Size the piping for the hot and cold water systems not to exceed the maximum velocity allowed by the National Standard Plumbing Code. Provide water hammer arrestors in accordance with ASSE 1010 for sealed wall installations without an access panel. Size and locate arrestors per Plumbing Drainage Institute (PDI). 

5.3 Provide wall hydrants a maximum of 60 m (200 feet) apart, at loading docks and at building entrances, with a minimum of one wall hydrant on each exterior wall. 

5.4 Maintain a minimum pressure of 240 kPa (35 psi) at plumbing fixtures on top floor.

5.5 Coordinate electrical supply to electronic faucets and flush valves.

6. DOMESTIC WATER BOOSTER SYSTEM

6.1 Use a three pump system. Size one pump for approximately one-third of the total water demand. Each of the other pumps shall be sized for approximately two-thirds of the total demand. The smaller will operate until water demand exceeds the pump's capacity, at which point it will stop and one of the other larger pumps shall start. When the demand exceeds the capacity of this larger pump, the smaller pump will restart and both pumps will operate together. The other large pump will be a standby and alternate with the first large pump. Provide a pneumatic tank and "NO-FLOW" shut-down controls. 

6.2 Provide emergency power to each pump.

7. DOMESTIC HOT WATER SYSTEMS

7.1 Provide duplex shell and steam coil central water heaters with the capacity of generating the flow demand at 60 degrees C (140 degrees F) with each heater sized to supply 50% of demand. However, the heater discharge temperature shall be set at 54 degrees C (130 degrees F). Provide a water temperature alarm system on heater discharge, or where water enters the piping system. Temperature limit stop of Type T/P thermostatic and pressure balancing valve shall be set at 40 degrees C (105 degrees F). Dietetic facilities shall be provided the flow demand at 60 degrees C (140 degree F). Use recirculating system. 


7.2 Size each heater based on modified Hunter's Curve (Hot and Cold Water Section, ASHRAE GUIDE AND DATA BOOK) and fixture unit count indicated in Article, PLUMBING FIXTURE SCHEDULES. Special equipment demands such as dishwashers must be added to the water heater load. 

7.3 Size the hot water supply and return lines by the heat loss method as outlined in the ASHRAE GUIDE AND DATA BOOK, not to exceed 5 degrees C (10 degrees F) heat loss. Dead ends shall be limited to 6 m (20 feet). 

7.4 Provide combination shut-off and balancing valves in the hot water return circulating lines. 

8. DRINKING WATER EQUIPMENT

Provide wall hung, self-contained, electric, high-low type, wheelchair accessible, water coolers.

9. SANITARY AND STORM DRAINAGE SYSTEMS

9.1 See Article, PLUMBING FIXTURE SCHEDULES, for fixture units and waste/vent minimum fixture branch sizes.

9.2 Provide an adequate number of sanitary and storm connections from a building. Design each sanitary sewer connection not to exceed 300 mm (12 inches) diameter, and provide at least two connections from each building [exception: one sewer is adequate for a building that can be served by a 150 mm (6 inch) or less diameter pipe]. Maximum allowable size for storm drain is 375 mm (15 inches). Base storm frequency on local code. 

9.3 Kitchen waste shall be provided with a grease removal system.

9.4 Do not drain outside building sub-soil drain tile to an interior sump pump. If a pump is required, locate it outside of the building. 

9.5 Where reduced pressure backflow preventers are required (Master Specification 15400), provide positive drainage. 

10. INTERIOR FUEL GAS SYSTEM

Design in accordance with NFPA 54. 

11. MEDICAL GAS AND VACUUM SYSTEMS

Use existing equipment if adequate capacity is available. 

11.1 Medical compressed air, oxygen, and medical vacuum systems (AOV) shall comply with current editions of NFPA 50 and 99, Compressed Gas Association Standards, Master Specification 15491, and the following: 

11.2 Requirements for AOV may range from 10 to 100% of the beds, to be determined on project basis by agreement between the VA medical center director, regional director, and the Assistant Chief Medical Director for Geriatrics and Extended Care. 

11.3 During early stages of the project, perform the following: 

A.
Test water or obtain analysis from the medical center to determine if additional water treatment is required for liquid ring equipment. If so, describe additional requirements in the specifications. Suitable water quality for no treatment is: 

	pH - 7.0 minimum

	Chlorides - 10 mg/L maximum

	Hardness - 200 mg/L maximum

	Total Dissolved Solids - 200 mg/L maximum


B.
Establish water pressure at the pump and compressor locations to determine if booster water pumps are necessary. If pressure is less than 345 kPa (50 psi), the pump or compressor may not perform adequately. Investigate several manufacturers' requirements to maintain competition and to reduce the incidence of change orders.

11.4 In renovation projects, survey the medical center to ascertain the type of existing medical gas station outlets and medical vacuum terminal inlets. The master specification requires that new outlets and inlets match the existing terminal connections. In the case where existing station outlets or terminal inlets are not U.L. approved, or not gas specific as defined in NFPA 99, the contract specification must be left open for competitive bids on new outlets and inlets. This may require the medical center to reterminate the connectors on existing medical devices and equipment which normally connect to the existing outlets and inlets.

11.5 Central Supply Systems:

A.
Design medical gas and vacuum systems to deliver the following pressures at the points of use:

1.
Oxygen and medical air: 345 kPa (50 psi).

2.
Medical vacuum: 50 kPa (15 inches Hg).

B.
Size medical compressed air system to provide 690 kPa (100 psi) discharge from compressor to dryers.

C.
Size medical vacuum system load using the NFPA 99 method; increase the load by 25 percent to accommodate future system expansion. Include waste anesthetic gas disposal system terminal inlets and piping in appropriate projects; connect to the medical vacuum system above the corridor ceiling after the valve box. Check to see if an anesthetic and respiratory analysis system (such as SARA) is to be included in the project, and if so, provide two 25 mm (one inch) conduits from each ceiling column assembly to above corridor ceiling.

D.
Place a source shut-off valve for each medical gas and vacuum system at the immediate outlet (or inlet, in the case of vacuum) of the source of supply, so that the entire supply source, including all accessory equipment, can be isolated from the entire pipeline system.

E.
Include sufficiently sized and properly constructed storage space for the gas cylinders with manifold systems. Primary and reserve banks are required for cylinder gas sources.

F.
The medical air compressors and medical vacuum pumps shall serve the medical air and medical vacuum systems only.

G.
Locate compressors and pumps in a clean, relatively cool environment [i.e., not with steam equipment, not to exceed 38 degrees C (100 degrees F) ambient temperature]. Locate equipment in an area where it can be monitored regularly.

H.
Medical air compressors and vacuum pumps shall be multiplexed with single receivers. Size compressors and pumps such that 100 percent of the design load is carried with the largest single unit out of service. Provide 3 valve bypass at receiver.

I.
Air compressors shall be a type that provides "Medical Compressed Air", as defined by NFPA 99.

J.
Design air dryers, filters and pressure regulators for the medical air system in duplex, each sized for 100 percent of the load, using duplex twin tower desiccant dryers. Include continuous line dewpoint monitoring downstream of the regulators and carbon monoxide monitoring with sample connections on the filters. Locate monitor at the pump control panel or integral with control panel.

K.
Locate the medical air compressor system intake outdoors above roof level, at least 7.6 m (25 feet) (may be more depending upon prevailing wind direction and velocity) from any building opening or other intake, and where no contamination from engine exhausts, fuel storage vents, vacuum system discharges, particulate matter or odor of any type is anticipated. Air that is already filtered for ventilation system use is an acceptable source of air for medical air compressors. Combined intakes must be sized for no restriction while flowing maximum intake possible, and provided with an isolation valve at the header for each compressor served.

L.
Combine discharge from each medical vacuum pump into one discharge pipe, sized for no restriction while flowing maximum discharge possible, and provide an isolation valve at the header for each pump served. Exhaust discharge at the highest point of the building, above and at least 7.5 m (25 feet) horizontally (may be more depending upon prevailing wind direction and velocity) from any intake, door, window, louvered or ventilating opening of the building.

11.6 Piping Systems:

A.
Design pressure piping systems not to exceed 35 kPa (5 psi) loss from source to point of use. Design vacuum piping systems not to exceed 10 kPa (3 inches Hg) from source to point of use.

B.
The main supply line shall be provided with a shut-off valve. Locate the valve to be accessible by authorized personnel only and be downstream of the source valve and outside of the source room, enclosure or where the main enters the building. Identify this valve. A main source valve is not required if the source valve is accessible within the building.

C.
Each branch or riser supplied from the main line shall have an in-line shut-off valve adjacent to the main. Each branch supplied from a riser shall have an in-line shut-off valve adjacent to the riser. Conceal in-line shut-off valves (e.g. above ceiling with ceiling tag, or in a locked equipment room), and make provision to lock them open.

D.
Include a zone valve, in a cabinet with other medical gas zone valves, for all branches serving station outlets and inlets in conformance with NFPA 99. Provide additional service valve above ceiling to subdivide areas for maintenance.

E.
Medical gas station outlets and vacuum station inlets in new buildings shall be quick coupler type. Where building alterations or additions occur, station outlets and inlets shall be compatible with those of the existing building, without the use of secondary adapters.

F.
Locations of piped medical gas station outlets and vacuum station inlets are indicated in VA Program Guide 7610 (Equipment Guide List), under "Outlets".

G.
Provide protective pipe enclosure for exterior oxygen line per NFPA 99. Burial depth shall be 600 mm (24 inches) below grade.

H.
Coordinate the requirement for the use of ventilators with the VAMC and design oxygen and medical air systems to accommodate their use.

11.7 Alarms:

A.
Two master system alarms, in separate warning locations, are required for each medical gas and vacuum system:

1.
The primary warning location shall be supervised by engineering personnel and is required to be located at one of the following (in order of priority): boiler plant control office, engineering control center or in the office of principal working area of the individual responsible for maintenance of the medical gas system.

2.
The secondary warning location shall be supervised 24 hours a day. Suitable secondary warning locations may include intensive care nursing unit, fire station, telephone switchboard, and security office. 

3.
Coordinate both master alarm panel locations with the user facility and the other design services. When deciding upon alarm locations, consider emergency power circuits, Engineering Control Center data relay interface locations, and the facility's established procedures for monitoring alarm signals. Provide the following on plumbing drawings: 

a.
Low voltage wiring and pressure switches associated with master alarm signals and panels (on floor plans). 

b.
Low voltage wiring diagram associated with master alarm signals and panels. 

c.
Tubing runs and/or communication cable from the sensor location to area alarm panels (on floor plans and medical gas and vacuum system diagrams). 

B.
Include an area alarm for each system at the nurses station in all areas where medical gas and vacuum station outlets and inlets are installed.

12. RISER DIAGRAMS

12.1 Provide diagrams for the following systems installed within the buildings: Soil, waste and vent; cold water; hot water; hot water return; oxygen; oxygen alarms; fuel gas; and storm water systems. 

12.2 Riser diagrams may be shown flat, or in isometric projection. Show story heights, size of all horizontal and vertical piping, fixture numbers being served, and means of connection between fixtures and the stacks and mains. Show each system complete and continuous.

13. SEISMIC REQUIREMENTS

13.1 GENERAL:

A.
Earthquake-resistive design shall comply with the requirements of Design and Construction Procedures, “ Natural Disasters Non-Structural Resistive Design”; the latest edition of “Seismic Design Requirements:; and the Uniform Building Code (UBC) published by International Conference of Building Officials (ICBO).

B.
Equipment and piping shall be braced in accordance with the most current edition of Seismic Restraint Manual Guidelines for Mechanical Systems (SMACNA) and National Uniform Seismic Installation Guidelines (NUSIG).

C.
Unless otherwise shown by SMACNA or NUSIG, provide required details and structural calculations to completely address seismic bracing requirements. See paragraph 13.4 "CALCULATIONS".

D.
SMACNA does not cover all conditions such as, providing bracing details for seismic restraints of equipment or details of flexible joints when crossing seismic or expansion joints, or bracing of in-line equipment, etc.

E.
Coordinate earthquake-resistive design with the project Professional Structural Engineer for appropriateness and soundness.

F.
Both, SMACNA and NUSIG list conditions under which seismic bracing may be omitted. However, a design professional may revoke these omissions on an individual project basis.

13.2 CONFORMANCE WITH SMACNA:

A.
Requires a design professional to develop a Seismic Hazard Level (SHL) for a specific project for use of its manual. The SHL is derived from a combination of factors such as applicable building codes, seismic zones, and importance factors into a single system for determining appropriate bracing or restraints. A building with an SHL of "A" requires the strongest restraints, whereas, a building with SHL of "C" requires the least restraints. The design professional is responsible for specifying the SHL of "C" requires the least restraints. The design professional is responsible for specifying the SHL, not the contractor.

B.
Bracing in SHL "A" is designed to resist 48% of the weight of the pipes. Bracing in SHL "B" is designed to resist 30%, and in the bracing in SHL "C" is designed to resist 15% of the weight of the ducts or pipes. In addition to the horizontal seismic force, a vertical seismic force equal to one-third of the horizontal force is included in the analysis.

C.
Current building codes require most structures and their components to be designed for a horizontal seismic force that is a given percent of the supported weight. Each code has its own method for determining the percent. The formulas are in the form:






Fp - Cs x Wp


Where Wp is the weight of the ducts or pipes, Fp is the seismic force, and Cs is a seismic coefficient which represents a combination of factors that varies with the building code. Use more severe of the Local Code and the Uniform Building Code (UBC) to determine seismic force, Fp.

D.
The percent horizontal seismic factor is:






%F = (Fp/Wp) x 100






 = Cs x 100


If %F is greater than 48, then manual cannot be used, and an independent analysis and design is required for all bracing components.

E.
Use SHL "A" if %F is between 31-48, use SHL "B" if %F is between 16-30, and use SHL "C" if %F is 15 or less.

13.3 CONFORMANCE WITH NUSIG:

A.
NUSIG has developed guidelines as a service to the design professionals. The guidelines are not intended as a substitute for design. The design of seismic bracing remains the responsibility of the design professional who must review the specific project for its applicability before using or specifying NUSIG guidelines.

B.
NUSIG manuals of designs are pre-calculated from 0.05g through 1.00g in increments of 0.05g.

13.4 CALCULATIONS

Unless otherwise shown by SMACNA or NUSIG, provide detailed structural calculations for VA's review on design of hangers, supports, anchor bolts, and connections. Show sizes, spacing, and length for securing to structural members, and length and sizes of welds anchored to steel members.

13.5 DRAWINGS

A.
Where SMACNA or NUSIG details are incomplete or not applicable, show complete seismic restraint requirements and coordinate with the specifications. Coordinate mechanical work with architectural and structural work. Special provisions and details may be required. 

B.
Piping Plans and Sections: Show the locations of required restraints with reference to SMACNA, NUSIG, or special restraint details, whichever is applicable.

C.
Equipment Restraints: Show special details where required. Pay particular attention to suspended equipment.

14. SUBMISSIONS

14.1 Submit calculations required under the Contract to include the following systems and equipment: 

	Soil, Waste and Vent
	Domestic Water

	Storm Drainage
	Oxygen

	Hot Water Generation
	Pumps

	Medical Air
	Fuel Gas

	Medical Vacuum
	


14.2 Recommendation regarding the necessity for installing insulation on the domestic water and horizontal storm drainage piping for the prevention of condensation.

14.3 Water analysis, including pH, total hardness as CaCO3, total dissolved solids, and alkalinity. 

15. PLUMBING FIXTURE SCHEDULES

Use the following data for design of water and drainage systems, in conjunction with and superseding data found in the reference plumbing code. Plumbing fixtures are described in Master Specification 15450, PLUMBING FIXTURES. 

15.1 FIXTURE UNITS:

	P-NUMBER
	DESCRIPTION
	DRAIN
	SUPPLY

	
	
	
	CW
	HW
	TOTAL

	103, 104, 113
	Water Closet, Flush Valve
	4
	5
	-
	5

	201-202
	Urinal, Siphon Jet
	4
	4
	-
	4

	302
	Bathtub
	3
	1
	1
	1.5

	401, 403, 413, 414, 415, 417, 418, 420
	Lavatory
	1
	.6
	.6
	.8

	501, 502
505
510, 528
521
	Service Sink
Clinic Service Sink
Plaster Sink
Sink, CRS
	3
5
2
2
	2.25
5
1.5
1.5
	2.25
2.25
1.5
1.5
	3
5
2
2

	604, 608
	Electric Water Cooler
	.5
	.5
	-
	.5

	701, 705, 711
	Shower
	2
	1.5
	1.5
	2

	801
802
808
	Wall Hydrant
Hose Bibb
Washing Machine Supply/Drain Unit
	-
-
3
	-
-
3
	-
-
3
	-
-
4


15.2 Minimum Fixture Branch Sizes (mm):

	P-NUMBER
	DESCRIPTION
	DRAINAGE
	SUPPLY

	
	
	WP
	VP
	CW
	HW

	103, 104, 113
	Water Closet, Flush Valve
	100
	50
	25
	-

	201-202
	Urinal, Siphon Jet
	50
	50
	20
	-

	302
	Bathtub
	40
	40
	15
	-

	401, 403, 413, 414, 415, 417, 418, 420
	Lavatory
	40
	40
	15
	15

	501, 502
505
510, 528
521
	Service Sink
Clinic Service Sink
Plaster Sink
Sink, CRS
	80
100
40
40
	40
25
40
40
	20
25
15
15
	20
20
15
15

	604, 608
	Electric Water Cooler
	40
	40
	15
	-

	701, 705, 711
	Shower
	40
	40
	15
	15

	801
802
808
	Wall Hydrant
Hose Bibb
Washing Machine Supply/Drain Unit
	-
-
50
	-
-
40
	20
20
20
	-
20
20


SI Conversion:
15 mm = 1/2", 20 mm = 3/4", 25 mm = 1", 40 mm = 1 1/2", 50 mm = 2", 80 mm = 3", and 100 mm = 4".

16. SCHEDULE OF FLOOR DRAINS

Indicate size and type of all floor drains on the plans and diagrams. See VA Master Specification 15400, PLUMBING SYSTEMS, for floor drain descriptions.

	Location
	Type
	Size mm
	Sewer
	Remarks

	Dietetic Areas:

	Dining Room Serving Line
	S
	80
	S
	Modify w/50 mm hole in grate 

	Dishwashing Room Floor
	S
	80
	S
	

	Food Conveyer Belt
	S
	50
	S
	Under Belt with 1/2 grate

	Hood Washdown
	S
	80
	S
	Stub up 80 mm (3”) pipe 150 mm (6”) AFF

	Hot Food Table
	S
	80
	S
	With 1/2 grate

	Kitchen, Main
	S
	80
	S
	

	Kitchen, Main 
	S
	80
	S
	At kettles and cooker

	Kitchen, Serving
	S
	80
	S
	With 1/2 grate

	Pot Sink
	S
	80
	S
	With 1/2 grate 

	Prep, Vegetable 
	S
	80
	S
	With 1/2 grate

	Refrig., Chilled Vegetable
	S
	80
	S
	Inside, w/air gap 

	Refrig., Walk-In
	S
	80
	S
	Outside refrig. door

	Scullery
	S
	80
	S
	For portable sinks

	Tray Make-Up
	S
	80
	S
	W/50 mm hole in grate

	Trayveyor Shafts
	S
	80
	S
	W/50 mm hole in grate

	Vending Machine Room
	S
	80
	S
	

	Hospital Areas:

	Aide-A-Bath
	M
	80
	S
	

	Bath Room
	C
	50
	S
	Near Tub

	Bldg. Management/Storage
	D
	80
	S
	

	Clean Work Area
	C
	80
	S
	

	Hydrotherapy Congregate Bath (stl steel)
	O
	80
	S
	With 3/4 grate or 50 mm hole in grate

	Ice Machine
	M
	50
	S
	

	Shower, Double
	C/D
	80
	S
	

	Shower, Single
	C/D
	50
	S
	

	Soiled Linen Collection Rm.
	D
	80
	S
	

	Trash Collection Room
	D
	80
	S
	

	Mechanical Equipment Areas:

	Machine Room
	B
	80
	S/ST
	

	Mechanical Equipment Room
	B
	100
	S
	With 1/2 grate when adjacent to equip.

	Miscellaneous Areas:

	Finished Walk Areaway
	B
	100
	ST
	

	Window Well Areaway
	B
	80
	ST
	


	Legend:

	S = Sanitary Sewer
	CI = Cast Iron

	ST = Storm Sewer
	NB = Nickel Bronze

	Types:

	B-CI W/NB Grate M-NB Funnel Strainer
	

	C-Finished Areas 
	O-300 mm (12") Square

	D-Latex Mastic Floors/Thin Set Tile
	S-300 mm (12") Square w/grate


	NOTES:
	

	1.
	Floor drains for general floor drainage are located by architect. Use Type "C" in finished areas. 

	2.
	Provide trap primer for all drains not receiving a direct discharge.

	3.
	SI Conversion: 50 mm = 2", 80 mm = 3", and 100 mm = 4".


17. BASE AND VIBRATION ISOLATORS

See Master Specification 15200 for base and isolator description. Minimum deflection indicated as millimeters.

	Equipment
	Equipment Location

	
	On Grade
	6 m (20 ft.)
Floor Span
	9 m (30 ft.)
Floor Span

	
	Base Type
	Isol Type
	Min. Defl
	Base Type
	Isol Type
	Min. Defl
	Base Type
	Isol Type
	Min. Defl

	PUMPS

	Close Coupled

	Up to 1200 w
	--
	--
	--
	--
	D, L, W
	--
	--
	D, L, W
	--

	Over 1200 w
	--
	--
	--
	I
	S
	25
	I
	S
	25

	Base Mounted

	Up to 7500 w
	--
	--
	--
	--
	D, L, W
	--
	--
	D, L, W
	--


	EQUIPMENT
	EQUIPMENT LOCATION

	
	12 m (40 ft.)
Floor Span
	15 m (50 ft.)
Floor Span

	
	Base Type
	Isol Type
	Min. Defl
	Base Type
	Isol Type
	Min. Defl

	PUMPS

	Close Coupled

	Up to 1200 W
	--
	D, L, W
	--
	--
	D, L, W
	--

	Over 1200 W
	I
	S
	43
	I
	S
	43

	Base Mounted

	Up to 7500 W
	--
	D, L, W
	--
	--
	D, L, W
	--


	Notes:
	

	1.
	For suspended floors lighter than 102 mm (4") concrete, select deflection requirement from next higher span.

	2.
	If equipment is located in a building separated from building housing patients, isolator pads are not required.

	3.
	Provide pads (D) for domestic water booster pump package.

	4.
	This chart applies to non-seismic areas. If in VA Seismic Area A or B, substitute DS for D, and SS for S.

	5.
	SI Conversion: 25 mm = 1", 43 mm = 1.7", 1200 W = 1-1/2 HP, and 7500 W = 10 HP.


18. APPLICABLE DESIGN AND CONSTRUCTION PROCEDURES INDEX

Use the following as a checklist to assure that you have been furnished the current VA Design and Construction Procedures relating to plumbing engineering.


DESIGN AND CONSTRUCTION PROCEDURES


Codes, Standards and Executive Orders

Drawings


Pipe Basements
Piping, Ducts and Electrical Conduits
Noise Transmission


Future Vertical Expansion


Energy Efficient and Sustainable Design Policy for VA New Construction

Sustainable Buildings Policy for New and VA Renovation Construction


Physical Security Strategies for New and Renovation VA Construction  

Natural Disasters Non-Structural Resistive Design (CD-54)


ELECTRICAL STANDARDS


Electrical Design Manual: CS 800-3 - Essential Electrical Systems (Pumps, Medical Gases, and Vacuum Systems) 08/4/87

19. PLUMBING STANDARD DETAILS INDEX

	TITLE
	NUMBER
	DATE

	DRAINS

	FLUSHING RIM FLOOR DRAIN (TYPE L)
	15400-1
	03-06

	FLOOR DRAIN-TYPE C
	15400-7
	03-06

	FLOOR DRAIN-TYPE D
	15400-8
	03-06

	FLOOR DRAIN-TYPE F
	15400-9
	03-06

	HUB DRAIN W/BACKWATER VALVE & STANDPIPE
	15400-2
	03-06

	PIPING

	BACKFLOW PREVENTER 
	15400-6
	03-06

	PIPE HANGERS
	15705-1
	03-06

	PLUMBING FIXTURES

	CONGREGATE BATH TUB ROUGH‑IN
	15450-9
	03-6

	WHEELCHAIR LAVATORY - TYPICAL
	15450-17
	03-06

	P-302 PATIENT BATHTUB
	15450-8
	03-06

	P-418 LAVATORY (380A, 380B, 380C)
	15400—4
	03-06

	P-505 CLINIC SERVICE SINK
	15450-3
	03-06

	P-701 PATIENT SHOWER
	15450-5
	03-06

	P-711 SHOWER (SPINAL CORD)
	15450-6
	03-06

	P-810 STEAM AND WATER MIXING VALVE
	15450-18
	03-06

	SEISMIC

	COPPER PIPING
	15705-46,48
	05-01

	PLASTIC PIPING
	15705-45
	05-01

	STEEL PIPING
	15705-44,47,48
	05-01

	SUPPORTS

	VIBRATION ISOLATION FOR EQUIPMENT
	15200-1,2
	03-06

	WATER CLOSET

	HANGER AND SUPPORT FOOT
	15400-3
	03-06

	WATER HEATER

	PIPING ARRANGEMENT FOR SEMI-INSTANTANEOUS WATER HEATERS
	15424-1
	03-06


20. APPLICABLE PLUMBING MASTER SPECIFICATIONS INDEX

	SECTION
	TITLE

	15050
	Basic Methods and Requirements

	15139
	Pumps (Plumbing)

	15200
	Noise and Vibration Control

	15250
	Insulation

	15400
	Plumbing Systems

	15424
	Domestic Water Heaters

	15450
	Plumbing Fixtures and Trim

	15491
	Medical Gas and Vacuum Systems


- - - END - - -

