ISAT GUIDE SPECIFICATION (2003 IBC)
SECTION  [________]

SEISMIC RESTRAINT OF SUSPENDED UTILITIES

1.1 DESCRIPTION

A. Provide engineered seismic restraint systems for suspended [Electrical] [Electrical Equipment] [Plumbing] [Mechanical Piping] [Process Piping] [HVAC Duct] [Mechanical Equipment] [Fire Protection Piping] utilities compliant with the currently adopted version of the International Building Code (IBC) with local building code amendments.

B. At seismic restraint installation locations, provide vertical support systems engineered to accommodate dead load plus seismic force reactions. 

1.2 RELATED SPECIFICATION SECTIONS


[Electrical] 


[Electrical Equipment]


[Plumbing] 


[Mechanical Piping]


[Process Piping] 


[HVAC Duct] 


[Mechanical Equipment] 


[Fire Protection Piping]

1.3 REFERENCES

A. Publications, codes and standards listed below form a part of this specification to the extent referenced.  

1. Applications, Design and Inspection Manual – Engineered Seismic Bracing of Suspended Utilities,  2003 International Building Code Edition 


International Seismic Application Technology (ISAT) 

[Vol. 1 – Distributed Electrical Systems & Equipment]  
[Vol. 2 – HVAC Duct, Mechanical Piping & Equipment] 
[Vol. 3 - Plumbing Piping & Fire Suppression]  
2. 2003 International Building Code (IBC), Chapter 16 - Structural Design, 

Chapter 17 – Structural Tests And Special Inspections

3. ASCE 7[-02, Chapter 9] [-05, Chapter 13], Minimum Design Loads For Buildings and Other Structures, American Society of Civil Engineers (ASCE).

4. ACI 318, Building Code Requirements for Structural Concrete, 


American Concrete Institute (ACI).

5. NFPA 13 [2005] [2007], Standard For The Installation Of Sprinkler Systems, Chapter 9.  National Fire Protection Association (NFPA).

1.4 COMPONENT IMPORTANCE FACTOR

A. In order to identify systems requiring seismic restraint and to define those from which restraints may be excluded, utility components are assigned an ASCE 7 Importance Factor (Ip) on the basis of the following:

Ip = 1.5  [Seismic Use Group III] [Occupancy Category IV], essential facilities required for post earthquake recovery – all “Designated Seismic Systems” per IBC Chapter 17 required for the continued operation of the facility. 


Life-safety component which is required to function after a seismic event including fire protection sprinkler systems.


Components that contain hazardous or flammable materials.



Ip = 1.0   All other components.


[Note - Performance based designs may require other Ip values as determined 
by the EOR]

B. Consult the ISAT Applications, Design and Inspection Manual or contact ISAT for a summary of components not required to be restrained by code.

1.5 SUBMITTALS

A. Contractor to identify and convey to ISAT each overhead deck condition to which seismic attachments will be made.  Information to include type and density of concrete, concrete thickness, size and gage of metal deck and any point load limitations or restrictions.
B. Provide Seismic Design Force calculations per ASCE 7- [02, Formulas 9.6.1.3-1 thru 9.6.1.3-3] [05, Formulas 13.3-1 thru 13.3-3] stamped by a [registered design professional][qualified civil or structural engineer] licensed to practice in the State where project is located.  For multi-story projects, provide calculated Seismic Design Force for each floor.

C. If not already furnished in contract documents, submit seismic restraint layouts stamped by a [registered design professional][qualified civil or structural engineer] licensed to practice in the State where project is located.  Seismic restraint layouts to show:


a.  All vertical support and seismic brace locations.


b.  All anchorage connections to structure. Anchor brand, type, quantity and size.

c.  Vertical support and brace reaction point load at all connections to 

     structure.   For review by engineer of record in checking suitability of the building structure to accommodate imposed loads.

d.  Plan set sheets showing appropriate installation details reflecting actual job site conditions.

D. Include cover sheet with Seismic Restraint Bracing Legend delineating:


a.  Maximum Allowable Size or Utility Weight (Lbs/Lf).


b.  Minimum Vertical Support Rod Diameter.


c.  Support Rod Total Vertical Load.


d.  Maximum Allowable Transverse Brace Spacing.

e. Transverse Brace Reaction.


f.  Maximum Allowable Longitudinal Brace Spacing.


g. Longitudinal Brace Reaction.


h. Minimum Required Seismic Restraint Brace Arm Assembly.


i.  Minimum Required Seismic Restraint Anchorage To Overhead Structure.


j.  Installation Detail Drawing References.

1.6 QUALITY ASSURANCE

A. Project engineer of record to check suitability of structure to accommodate applied seismic loads.

B. Engineer of Record is to Provide Quality Assurance Plan in conformance with 2003 IBC, Chapter 17.  Consult ISAT for assistance in meeting this requirement.

C. Each contractor responsible for the construction of a “Designated Seismic System” shall submit to the building official and owner prior to the commencement of work on the system or component a written “statement of responsibility” per IBC Chapter 17. Consult ISAT for assistance in meeting this requirement.
PART 2 - PRODUCTS

2.1
ACCEPTABLE MANUFACTURERS

A. Seismic restraint hardware and engineering to be that furnished by International Seismic Application Technology (ISAT)  877-999-4728,  www.isatsb.com.   

B. Vertical support and seismic restraint anchorages are to utilize ISAT Blue Banger Hanger Cast-In Place Deck Inserts unless noted otherwise.  Post installed anchors are an acceptable alternate provided the anchors are those pre-engineered within the ISAT Applications, Design and Inspection Manual.
C. Vertical support and seismic restraint connections to structural steel are to utilize ISAT BC-4 Beam Clamp connections unless noted otherwise.  Welded or bolted connections are an acceptable alternate provided the details employed are those pre-engineered within the ISAT Applications, Design and Inspection Manual.
PART 3 - EXECUTION

3.1
INSTALLATION

A. Vertical support and seismic restraint anchorages to be per the ISAT Applications, Design and Inspection Manual.
B.  For conditions not covered within the ISAT Applications,  Design and Inspection Manual, the required engineering is to be performed by ISAT.

C. ISAT shall provide field installation training prior to commencement of install.

D. Field relocation of any seismic installation points away from that shown on the ISAT furnished shop drawing layouts shall be coordinated with ISAT Technical Service.  

E. Consult ISAT Technical Service when field conditions prohibit compliance with the supplied installation details.

F. In order to satisfy ASCE 7 minimum yield strength requirements, the allowable brace spacing for non-ductile systems (eg. cast iron, plastic and glass pipe) shall be no more than half that for ductile systems.

3.2
EQUIPMENT CONNECTIONS

A.
Where seismic bracing is allowed to be omitted due to size or proximity to 
overhead deck, all terminations to fixed equipment, panels, etc. or to other 
portions of the system requiring seismic restraint are to utilize flexible connectors.
B.
Where seismic bracing is allowed by code to be omitted due to size or proximity 
to overhead deck, the inspector of record or others, shall be responsible for assuring that damaging impact or vertical support failure cannot occur.  Assessment as to conformance with this requirement is outside ISAT’s scope of responsibility. 
3.3
SPECIAL INSPECTION

A.
Special Inspection Requirements:

All Designated Seismic Systems are subject to Special Inspection per IBC 
Chapter 17.  ISAT will provide a special inspection plan to the contractor for submittal to the owner and design team for use by the projects special inspectors.  The plan will include the following:

1. A list of all components of the seismic system that require inspection or testing.
2. The required frequency of testing and inspection.

3. Type and nature of testing required.

B.
Special inspection for mechanical and electrical components shall be provided as  
follows:

1. For all Designated Seismic Systems within seismic design categories D, E or F.

2. Periodic special inspection during the anchorage of electrical equipment for emergency or standby power systems in structures assigned to Seismic Design Categories C, D, E or F.

3. Periodic special inspection during the installation of anchorage of all other electrical equipment in Seismic Design Categories E or F.

4. Periodic special inspection during the installation for flammable, combustible or highly toxic piping systems and their associated mechanical units in Seismic Design Categories C, D, E or F.

5. Periodic special inspection during the installation of HVAC ductwork that will contain hazardous materials in Seismic Design Categories C, D, E or F.

6. Periodic special inspection during the installation of vibration isolation systems where the construction documents indicate a maximum clearance (air gap) between the equipment support frame and restraint less than or equal to 1/4 inch.

C.
Install identification tags at all seismic brace locations.  Tags to include the 
following information:

1. Specific seismic forces (g-force) the location was designed to resist.

2. Maximum brace reaction at connection to structure.

3. For single hung items, the maximum pipe/conduit size the brace location was designed to accommodate.

4. For trapeze supported items, the maximum weight (lbs/lf) the brace location was designed to accommodate.
5. For suspended equipment, the maximum unit operating weight (lbs) the brace location was designed to accommodate.

6. Location identifier cross matched to that on plan set layout.

7. Company name of installing contractor.

D.
Upon completion of construction a Quality Assurance Representative of ISAT shall review the installation of the seismic-force-resisting system and provide documentation indicating general conformance to seismic restraint layout drawing.







