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PLUMBING DESIGN MANUAL
FOR PARKING STRUCTURES 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 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.
Invert elevations for all sewers at outside building wall. 

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

D.
Floor elevation at each level.

1.3 Sub-soil drainage is not a plumbing item and shall be indicated on architectural drawings. 

2. GENERAL

2.1 Design the plumbing system to comply with this criteria, and the current edition of VA Design and Construction Procedures, VA Program Guides, 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").

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.  Do not use the designation N.I.C. on the drawings.

3. WATER DISTRIBUTION SYSTEMS

3.1 Size the cold water system not to exceed the maximum velocity allowed by the National Standard Plumbing Code.  Provide necessary water hammer arrestors.  

3.2 A dry pipe system shall serve a dry wall hydrant on each floor.

3.3 Provide wet exterior wall hydrants to be used for minimal irrigation, clean walks, etc.  Locate them a maximum of 60 m (200 feet) apart, with a minimum of one wall hydrant on each exterior wall. 

4. STORM DRAINAGE SYSTEM

4.1 Base storm frequency on local code.

4.2 Use trench drains and/or type "Y" floor drains.

5. RISER DIAGRAMS

5.1 Provide riser diagram for storm drainage system.

5.2 Riser diagram may be shown flat, or in isometric projection.  Show story heights, and size of all horizontal and vertical piping.  Show system complete and continuous.

6. SEISMIC REQUIREMENTS

6.1 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 6.4 "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.

6.2 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 bracings 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.

6.3 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.

6.4 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.

6.5 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. 

7. SUBMISSIONS

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



Domestic Water

Pumps



Storm Drainage

8. 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.


Codes, Standards and Executive Orders


Drawings


Piping, Ducts, and Electrical Conduits

Physical Security Strategies for New and Renovation VA Construction


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

9. PLUMBING STANDARD DETAILS INDEX


TITLE







NUMBER

DATE


PIPING



PIPE HANGERS
15705-1
03-06

SEISMIC



PIPE CROSSING OF SEISMIC JOINT 




COPPER PIPING
15705-45,48
05-01



PLASTIC PIPING
15705-45
05-01



STEEL PIPING
15705-44,47,48
05-01
10. 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

- - - END - - -

