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SECTION 230548 
VIBRATION AND SEISMIC CONTROLS FOR HVAC 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Intent:

1. This section specifies the extent of the requirements for seismic protection
measures for mechanical equipment installations, as specified in the Division 23
sections and as required by the IMC and ASCE 7.

2. Condensing units and refrigerant piping associated there-with shall be mounted
on the appropriate vibration isolators to prevent the transmission of vibration and
mechanically transmitted sound to the building structure. Vibration isolators shall
be selected in accordance with the weight distribution so as to produce
reasonably uniform deflections.

3. All isolators and isolation materials shall be of the same manufacturer and shall
be certified by the manufacturer.

4. It is the intent of the seismic portion of this specification to keep all mechanical
building system components in place during a seismic event.

5. All such systems must be installed in strict accordance with seismic codes,
component manufacturer’s and building construction standards. Whenever a
conflict occurs between the manufacturer’s or construction standards, the most
stringent shall apply.

6. This specification is considered to be minimum requirements for seismic
consideration and is not intended as a substitute for legislated, more stringent,
national, state or local construction requirements (i.e. California Title 24,
California OSHPD, Canadian Building Codes, or other requirements).

7. Any variance or non-compliance with these specification requirements shall be
corrected by the contractor in an approved manner.

B. The work in this section includes, but is not limited to the following:

1. Vibration isolation for piping and equipment.
2. Equipment isolation bases.
3. Flexible piping connections.
4. Seismic restraints for isolated equipment.
5. Seismic restraints for non-isolated equipment.
6. Certification of seismic restraint designs and installation supervision.
7. Certification of seismic attachment of housekeeping pads.
8. All mechanical systems.

Issued Addendum No.3
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C. Definitions 
 

1. Life Safety Systems: 
 

a. All systems involved with fire protection including sprinkler piping, fire 
pumps, jockey pumps, fire pump control panels, service water supply 
piping, water tanks, fire dampers and smoke exhaust systems. 

b. All systems involved with and/or connected to emergency power supply 
including all generators, transfer switches, transformers and all flowpaths to 
fire protection and/or emergency lighting systems. 

c.  All medical and life support systems. 
d. Fresh air relief systems on emergency control sequence including air 

handlers, conduit, duct, dampers, etc.  
 

2. Positive Attachment: A positive attachment is defined as a cast-in anchor, a 
drill-in wedge anchor, a double sided beam clamp loaded perpendicular to a 
beam, or a welded or bolted connection to structure. Single sided “C” type beam 
clamps for support rods of overhead piping, ductwork, fire protection, electrical 
conduit, bus duct, or cable trays, or any other equipment are not acceptable on 
this project as seismic attachment points. 

3. Transverse Bracing:  Restraint(s) applied to limit motion perpendicular to the 
centerline of the pipe, duct or conduit. 

4. Longitudinal Bracing:  Restraint(s) applied to limit motion parallel to the centerline 
of the pipe, duct or conduit. 

 
1.2 PROJECT CONDITIONS 
 

A. Assigned Seismic Design Category as Defined in the VCC and ASCE 7: C 
 
B. Assigned Seismic Use Group or Building Risk Category as Defined in the VCC: IV 

 
C. Assigned Site Class as Defined in the VCC: D 
 
D. SDS, Mapped Maximum Considered Earthquake Spectral Response at Short Periods: 

0.16 
 
E. SD1, Mapped Maximum Considered Earthquake Spectral Response at 1-Second 

Period: 0.091 
 
1.3 SUBMITTAL DATA REQUIREMENTS 
 

A. The manufacturer of vibration isolation and seismic restraints shall provide submittals 
for products as follows: 

 
1. Descriptive Data: 

 
a. Catalog cuts or data sheets on vibration isolators and specific restraints 

detailing compliance with the specification. 
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b. Detailed schedules of flexible and rigidly mounted equipment, showing 
vibration isolators and seismic restraints by referencing numbered 
descriptive drawings. 

 
2. Shop Drawings: 

 
a. Submit fabrication details for equipment bases including dimensions, 

structural member sizes and support point locations. 
b. Provide all details of suspension and support for ceiling suspended 

equipment. 
c. Where walls, floors, slabs or supplementary steel work are used for seismic 

restraint locations, details of acceptable attachment methods for ducts, 
conduit and pipe must be included and approved before the condition is 
accepted for installation. Restraint manufacturers submittals must include 
spacing, static loads and seismic loads at all attachment and support 
points.  

d. Provide specific details of seismic restraints and anchors; include number, 
size and locations for each piece of equipment. 

 
3. Seismic Certification and Analysis: 

 
a. Seismic restraint calculations must be provided for all connections of 

equipment to the structure. Calculations must be stamped by a registered 
professional engineer with at least five years of seismic design experience, 
licensed in the state of the job location. 

b. All restraining devices shall have a preapproval number from California 
OSHPD or some other recognized government agency showing maximum 
restraint ratings. Preapprovals based on independent testing are preferred 
to preapprovals based on calculations. Where preapproved devices are not 
available, submittals based on independent testing are preferred. 
Calculations (including the combining of tensile and shear loadings) to 
support seismic restraint designs must be stamped by a registered 
professional engineer with at least five years of seismic design experience 
and licensed in the state of the job location. Testing and calculations must 
include both shear and tensile loads as well as one test or analysis at 45E 
to the weakest mode. 

c. Analysis must indicate calculated dead loads, static seismic loads and 
capacity of materials utilized for connections to equipment and structure. 
Analysis must detail anchoring methods, bolt diameter, embedment and/or 
welded length. Overturning moments may exceed forces at ground level. 

 
1.4 MANUFACTURER'S RESPONSIBILITY 
 

A. Manufacturer of vibration isolation and seismic control equipment shall have the 
following responsibilities:  

 
1. Determine vibration isolation and seismic restraint sizes and locations. 
2. Provide vibration isolation and seismic restraints as scheduled or specified. 
3. Provide calculations and materials if required for restraint of unisolated 

equipment. 
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4. Provide installation instructions, drawings and trained field supervision to insure 
proper installation and performance. 

 
1.5 RELATED WORK 
 

A. Housekeeping Pads: 
 

1. Housekeeping pad reinforcement and monolithic pad attachment to the structure 
details and design shall be prepared by the restraint vendor if not already 
indicated on the drawings. 

2. Housekeeping pads shall be coordinated with restraint vendor and sized to 
provide a minimum edge distance of ten (10) bolt diameters all around the 
outermost anchor bolt to allow development of full drill-in wedge anchor ratings. If 
cast-in anchors are to be used, the housekeeping pads shall be sized to 
accommodate the ACI requirements for bolt coverage and embedment. 

 
B. Supplementary Support Steel:  Contractor shall supply supplementary support steel for 

all equipment, piping, ductwork, etc. including roof mounted equipment, as required or 
specified. 

 
C. Attachments: Contractor shall supply restraint attachment plates cast into 

housekeeping pads, concrete inserts, double sided beam clamps, etc. in accordance 
with the requirements of the vibration vendor's calculations.  

 
 
PART 2 - PRODUCTS 
 
2.1 INTENT 
 

A. All vibration isolators and seismic restraints described in this section shall be the 
product of a single manufacturer. Mason Industries products are the basis of these 
specifications; products of other manufacturers are acceptable provided their systems 
strictly comply with the specification and have the approval of the specifying engineer. 
Submittals and certification sheets shall be in accordance with section 1.3. 

 
B. For the purposes of this project, failure is defined as the discontinuance of any 

attachment point between equipment or structure, vertical permanent deformation 
greater than 1/8" (3mm) and/or horizontal permanent deformation greater that 1/4" 
(6mm). 

 
2.2 PRODUCT DESCRIPTIONS 
 

A. Vibration Isolators and Seismic Restraints: 
 

1. Two layers of 3/4" (19mm) thick neoprene pad consisting of 2" (50mm) square 
waffle modules separated horizontally by a 16 (1.5mm) gauge galvanized shim. 
Load distribution plates shall be used as required. Pads shall be type Super AW 
as manufactured by Mason Industries, Inc. 

2. Bridge-bearing neoprene mountings shall have a minimum static deflection of 
0.2" (5mm) and all directional seismic capability. The mount shall consist of a 



 
 

BEDFORD COUNTY SHERIFF’S OFFICE EXPANSION 230548 - 5 
PROJECT NO. 24112 VIBRATION AND SEISMIC CONTROLS FOR HVAC 

ductile iron casting containing two separated and opposing molded neoprene 
elements. The elements shall prevent the central threaded sleeve and 
attachment bolt from contacting the casting during normal operation. The shock 
absorbing neoprene materials shall be compounded to bridge-bearing 
specifications. Mountings shall have an Anchorage Preapproval OPA Number 
from OSHPD in the State of California verifying the maximum certified horizontal 
and vertical load ratings. Mountings shall be type BR as manufactured by Mason 
Industries, Inc. 

3. Sheet metal panels shall be bolted to the walls or supporting structure by 
assemblies consisting of a neoprene bushing cushioned between 2 steel 
sleeves. The outer sleeve prevents the sheet metal from cutting into the 
neoprene. Enlarge panel holes as required. Neoprene elements pass over the 
bushing to cushion the back panel horizontally. A steel disc covers the inside 
neoprene element and the inner steel sleeve is elongated to act as a stop so 
tightening the anchor bolts does not interfere with panel isolation in 3 planes. 
Bushing assemblies can be applied to the ends of steel cross members where 
applicable. All neoprene shall be bridge bearing quality. Bushing assemblies 
shall be type PB as manufactured by Mason Industries, Inc. 

4. A one piece molded bridge bearing neoprene washer/bushing. The bushing shall 
surround the anchor bolt and have a flat washer face to avoid metal to metal 
contact. Neoprene bushings shall be type HG as manufactured by Mason 
Industries, Inc. 

5. Spring isolators shall be free standing and laterally stable without any housing 
and complete with a molded neoprene cup or 1/4" (6mm) neoprene acoustical 
friction pad between the baseplate and the support. All mountings shall have 
leveling bolts that must be rigidly bolted to the equipment. Spring diameters shall 
be no less than 0.8 of the compressed height of the spring at rated load. Springs 
shall have a minimum additional travel to solid equal to 50% of the rated 
deflection. Submittals shall include spring diameters, deflection, compressed 
spring height and solid spring height. Mountings shall be type SLF as 
manufactured by Mason Industries, Inc. 

6. Restrained spring mountings shall have an SLF mounting as described in 
Specification 5, within a rigid housing that includes vertical limit stops to prevent 
spring extension when weight is removed. The housing shall serve as blocking 
during erection. Installed and operating heights are equal. A minimum clearance 
of 1/2" (12mm) shall be maintained around restraining bolts and between the 
housing and the spring so as not to interfere with the spring action.  Restraining 
Bolts shall have a neoprene bushing between the bolt and the housing. Limit 
stops shall be out of contact during normal operation. Since housings will be 
bolted or welded in position there must be an internal isolation pad. Housing shall 
be designed to resist all seismic forces. Mountings shall have Anchorage 
Preapproval OPA Number from OSHPD in the state of California certifying the 
maximum certified horizontal and vertical load ratings. Mountings shall be type 
SLR or SLRS as manufactured by Mason Industries, Inc. 

7. Spring mountings as in specification 5 built into a ductile iron or steel housing to 
provide all directional seismic snubbing. The snubber shall be adjustable 
vertically and allow a maximum of 1/4" (6mm) travel in all directions before 
contacting the resilient snubbing collars. Mountings shall have an Anchorage 
Preapproval OPA number from OSHPD in the State of California verifying the 



 
 

BEDFORD COUNTY SHERIFF’S OFFICE EXPANSION 230548 - 6 
PROJECT NO. 24112 VIBRATION AND SEISMIC CONTROLS FOR HVAC 

maximum certified horizontal and vertical load ratings. Mountings shall be type 
SSLFH as manufactured by Mason Industries, Inc. 

8. Air Springs shall be manufactured with upper and lower steel sections connected 
by a replaceable flexible nylon reinforced neoprene element. Air spring 
configuration shall be multiple bellows to achieve a maximum natural frequency 
of 3 Hz. Air Springs shall be designed for a burst pressure that is a minimum of 
three times the published maximum operating pressure. All air spring systems 
shall be connected to either the building control air or a supplementary air supply 
and equipped with three leveling valves to maintain leveling within plus or minus 
1/8" (3mm). Submittals shall include natural frequency, load and damping tests 
performed by an independent lab or acoustician. Air Springs shall be type MT 
and leveling valves type LV as manufactured by Mason Industries, Inc. 

9. Restrained air spring mountings shall have an MT air spring as described in 
Specification 8, within a rigid housing that includes vertical limit stops to prevent 
air spring extension when weight is removed. The housing shall serve as 
blocking during erection. A steel spacer shall be removed after adjustment. 
Installed and operating heights are equal. A minimum clearance of 1/2" (12mm) 
shall be maintained around restraining bolts and between the housing and the air 
spring so as not to interfere with the air spring action. Limit stops shall be out of 
contact during normal operation. Housing shall be designed to resist all seismic 
forces. Mountings shall be type SLR-MT as manufactured by Mason Industries, 
Inc. 

10. Hangers shall consist of rigid steel frames containing minimum 1 1/4" (32mm) 
thick neoprene elements at the top and a steel spring with general characteristics 
as in specification 5 seated in a steel washer reinforced neoprene cup on the 
bottom. The neoprene element and the cup shall have neoprene bushings 
projecting through the steel box. To maintain stability the boxes shall not be 
articulated as clevis hangers nor the neoprene element stacked on top of the 
spring. Spring diameters and hanger box lower hole sizes shall be large enough 
to permit the hanger rod to swing through a 30E arc from side to side before 
contacting the rod bushing and short circuiting the spring. Submittals shall 
include a hanger drawing showing the 30E capability. Hangers shall be type 30N 
as manufactured by Mason Industries, Inc. 

10A. Hangers shall be as described in 10, but they shall be supplied with a 
combination rubber and steel rebound washer as the seismic upstop for 
suspended piping, ductwork, equipment and electrical cabletrays. Rubber 
thickness shall be a minimum of 1/4" (6mm). Submittals shall include a drawing 
of the hanger showing the installation of the rebound washer. Hangers shall be 
type RW30N as manufactured by Mason Industries, Inc. 

11. Hangers shall be as described in 10, but they shall be precompressed and 
locked at the rated deflection by means of a resilient seismic upstop to keep the 
piping or equipment at a fixed elevation during installation. The hangers shall be 
designed with a release mechanism to free the spring after the installation is 
complete and the hanger is subjected to its full load. Deflection shall be clearly 
indicated by means of a scale. Submittals shall include a drawing of the hanger 
showing the 30E capability. Hangers shall be type PC30N as manufactured by 
Mason Industries, Inc. 

12. Seismic Cable Restraints shall consist of galvanized steel aircraft cables sized to 
resist seismic loads with a minimum safety factor of two and arranged to provide 
all-directional restraint. Cables must be prestretched to achieve a certified 
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minimum modulus of elasticity. Cable end connections shall be steel assemblies 
that swivel to final installation angle and utilize two clamping bolts to provide 
proper cable engagement. Cables must not be allowed to bend across sharp 
edges. Cable assemblies shall have an Anchorage Preapproval OPA Number 
from OSHPD in the State of California verifying the maximum certified load 
ratings. Cable assemblies shall be type SCB at the ceiling and at the clevis bolt, 
SCBH between the hanger rod nut and the clevis or SCBV if clamped to a beam, 
all as manufactured by Mason Industries, Inc. 

13. Seismic solid braces shall consist of steel angles or channels to resist seismic 
loads with a minimum safety factor of 2 and arranged to provide all directional 
restraint. Seismic solid brace end connectors shall be steel assemblies that 
swivel to the final installation angle and utilize two through bolts to provide proper 
attachment. Seismic solid brace assembly shall have anchorage preapproval 
OPA number from OSHPD in the state of California verifying the maximum 
certified load ratings. Solid seismic brace assemblies shall be type SSB, SSBS or 
SSRF as manufactured by Mason Industries, Inc. 

 Note: Specifications 12 - 14 apply to trapeze as well as clevis hanger locations. 
At trapeze anchor locations piping must be shackled to the trapeze. 
Specifications apply to hanging equipment as well. 

14. Steel angles, sized to prevent buckling, shall be clamped to pipe or equipment 
rods utilizing a minimum of three ductile iron clamps at each restraint location 
when required. Welding of support rods is not acceptable. Rod clamp assemblies 
shall have an Anchorage Preapproval OPA Number from OSHPD in the State of 
California. Rod clamp assemblies shall be type SRC or UC as manufactured by 
Mason Industries, Inc. 

15. Pipe clevis cross bolt braces are required in all restraint locations. They shall be 
special purpose preformed channels deep enough to be held in place by bolts 
passing over the cross bolt. Clevis cross braces shall have an Anchorage 
Preapproval OPA Number from OSHPD in the State of California. Clevis cross 
brace shall be type CCB as manufactured by Mason Industries, Inc. 

16. All-directional seismic snubbers shall consist of interlocking steel members 
restrained by a one-piece molded neoprene bushing of bridge bearing neoprene. 
Bushing shall be replaceable and a minimum of 1/4" (6mm) thick. Rated loadings 
shall not exceed 1000 psi (.7kg/mm2). A minimum air gap of 1/8" (3mm) shall be 
incorporated in the snubber design in all directions before contact is made 
between the rigid and resilient surfaces. Snubber end caps shall be removable to 
allow inspection of internal clearances. Neoprene bushings shall be rotated to 
insure no short circuits exist before systems are activated. Snubbers shall have 
an Anchorage Preapproval OPA Number from OSHPD in the State of California 
verifying the maximum certified horizontal and vertical load ratings. Snubber shall 
be type Z-1225 as manufactured by Mason Industries, Inc. 

17. All directional seismic snubbers shall consist of interlocking steel members 
restrained by shock absorbent rubber materials compounded to bridge bearing 
specifications. Elastomeric materials shall be replaceable and a minimum of 3/4" 
(19mm) thick. Rated loadings shall not exceed 1000 psi (.7kg/mm2). Snubbers 
shall be manufactured with an air gap between hard and resilient material of not 
less than 1/8" (3mm) nor more that 1/4"(6mm). Snubbers shall be installed with 
factory set clearances. The capacity of the seismic snubber at 3/8" (9mm) 
deflection shall be equal or greater than the load assigned to the mounting 
grouping controlled by the snubber multiplied by the applicable “G” force. 
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Submittals shall include the load deflection curves up to 1/2" (12mm) deflection in 
the x, y and z planes. Snubbers shall have an anchorage preapproval OPA 
number from OSHPD in the state of California verifying the maximum certified 
horizontal and vertical load ratings. Snubbers shall be type Z-1011 as 
manufactured by Mason Industries, Inc. 

18. Stud wedge anchors shall be manufactured from full diameter wire, not from 
undersized wire that is rolled up to create the thread. The stud anchor shall also 
have a safety shoulder which fully supports the wedge ring under load. The stud 
anchors shall have an evaluation report number from the I.C.B.O Evaluation 
Service, Inc. verifying its allowable loads. Drill-in stud wedge anchors shall be 
type SAS as manufactured by Mason Industries, Inc. 

19. Female wedge anchors are preferred in floor locations so isolators or equipment 
can be slid into place after the anchors are installed. Anchors shall be 
manufactured from full diameter wire, and shall have a safety shoulder to fully 
support the wedge ring under load. Female wedge anchors shall have an 
evaluation report number from the I.C.B.O. Evaluation Service, Inc. verifying to 
its allowable loads. Drill-in female wedge anchors shall be type SAB as 
manufactured by Mason Industries, Inc. 

20. Vibration isolation manufacturer shall furnish integral structural steel bases. 
Rectangular bases are preferred for all equipment. Centrifugal refrigeration 
machines and pump bases may be T or L shaped where space is a problem. 
Pump bases for split case pump shall include supports for suction and discharge 
elbows. All perimeter members shall be steel beams with a minimum depth equal 
to 1/10 of the longest dimension of the base. Base depth need not exceed 14" 
(350mm) provided that the deflection and misalignment is kept within acceptable 
limits as determined by the manufacturer. Height saving brackets shall be 
employed in all mounting locations to provide a base clearance of 1" (25mm). 
Bases shall be type WF as manufactured by Mason Industries, Inc. 

21. Vibration isolation manufacturer shall furnish rectangular steel concrete pouring 
forms for floating and inertia foundations. Bases for split case pumps shall be 
large enough to provide for suction and discharge elbows. Bases shall be a 
minimum of 1/12 of the longest dimension of the base but not less than 6" 
(150mm). The base depth need not exceed 12" (300mm) unless specifically 
recommended by the base manufacturer for mass or rigidity. Forms shall include 
minimum concrete reinforcing consisting of 1/2" (12mm) bars welded in place on 
6" (150mm) centers running both ways in a layer 1/2 " (38mm) above the bottom. 
Forms shall be furnished with steel templates to hold the anchor bolts sleeves 
and anchors while concrete is being poured. Height saving brackets shall be 
employed in all mounting locations to maintain a 1" (25mm) clearance below the 
base. Wooden formed bases leaving a concrete rather then a steel finish are not 
acceptable. Base shall be type BMK or K as manufactured by Mason Industries, 
Inc. 

22. Curb mounted rooftop equipment shall be mounted on spring isolation curbs. The 
lower member shall consist of a sheet metal or structural steel sections 
containing adjustable and removable steel springs that support the upper floating 
section. The upper frame must provide continuous support for the equipment and 
must be captive so as to resiliently resist wind and seismic forces. All directional 
neoprene snubber bushings shall be a minimum of 1/4" (6mm) thick. Steel 
springs shall be laterally stable and rest on 1/4" (6mm) thick neoprene acoustical 
pads. Hardware must be plated and the springs provided with a rust resistant 
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finish. The curbs waterproofing shall consist of a continuous flexible flashing 
nailed over the lower curbs waterproofing. All spring locations shall have 
accessibility to adjust springs. Lower curbs shall have provision for 2" (50mm) of 
insulation. The roof curbs shall be built to seismically contain the rooftop unit. 
The unit must be solidly fastened to the top floating rail, and the lower section 
anchored to the roof structure. Curb shall have anchorage pre approval OPA 
from OSHPD in the state of California attesting to the maximum certified 
horizontal and vertical load ratings. Curb shall be type SRSC or RMSS as 
manufactured by Mason Industries, Inc 

23. Flexible spherical expansion joints shall employ peroxide cured EPDM in the 
covers, liners and Kevlar tire cord frictioning. Any substitutions must have equal 
or superior physical and chemical characteristics. Solid steel rings shall be used 
within the raised face rubber flanged ends to prevent pullout. Flexible cable bead 
wire is not acceptable. Sizes 2" (50mm) and larger shall have two spheres 
reinforced with a ductile iron external ring between spheres. Flanges shall be 
split ductile iron or steel with hooked or similar interlocks. Sizes 16"(400mm) to 
24" (600mm) may be single sphere. Sizes: 3/4 (19mm) to 1 1/2” (38mm) may 

have threaded two piece bolted flange assemblies, one sphere and cable 
retention. Connectors shall be rated at 250 psi (1.72MPa) up to 170 deg F (77 
deg C) with a uniform drop in allowable pressure to 215 psi (1.48MPa) at 250 
deg F (121 deg C) in sizes through 14" (350mm). 16" (400mm) through 24" 
(600mm) single sphere minimum ratings are 180 psi (1.24MPa) at 170 deg F (77 
deg C) and 150 psi (1.03MPa) at 250 deg F (121 deg C). Higher rated 
connectors may be used to accommodate service conditions. All expansion joints 
must be factory tested to 150% of rated pressure for 12 minutes before shipment. 
Safety factors to burst and flange pullout shall be a minimum of 3/1. Concentric 
reducers to the above ratings may be substituted for equal ended expansion 
joints. 

24. Expansion joints shall be installed in piping gaps equal to the length of the 
expansion joints under pressure. Control rods need only be used in unanchored 
piping locations where the manufacturer determines the installation exceeds the 
pressure requirement without control rods. If control rods are used, they must 
have 1/2” (12mm) thick Neoprene washer bushings large enough in diameter to 
take the thrust at 1000 psi (.7 kg/mm2) maximum on the washer area. 

25. Submittals shall include two test reports by independent consultants showing 
minimum reductions of 20 DB in vibration accelerations and 10 DB in sound 
pressure levels at typical blade passage frequencies on this or a similar product 
by the same manufacturer. All expansion joints shall be installed on the 
equipment side of the shut off valves. Expansion joints shall be type SAFEFLEX 
SFDEJ, SFEJ, SFDCR or SFU and Control Rods CR as manufactured by Mason 
Industries, Inc. 

26. Flexible stainless steel hose shall have stainless steel braid and carbon steel 
fittings. Sizes 3" (75mm) and larger shall be flanged. Smaller sizes shall have 
male nipples. Minimum lengths shall be as tabulated: 
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Flanged  
3" x 12"   (75 x 300mm) 

 
6" x 18" (150 x 450mm) 

 
12" x 24" (300 x 600mm)  

4" x 12" (100 x 300mm) 
 
8" x 18" (200 x 450mm) 

 
14" x 30" (350 x 750mm)  

5" x 18" (125 x 450mm) 
 
10" x 18" (250 x 450mm) 

 
16" x 32" (400 x 800mm) 

 

Male Nipples 
 
 1/2" x 12" (12 x 300mm) 

 
1-1/4" x 12" (32 x 300mm) 

 
2" x 12" (50 x 300mm)  

3/4" x 12" (19 x 300mm) 
 
1-1/2"x 12" (38 x 300mm) 

 
2-1/2" x 18" (64 x 450mm)  

1" x 12" (25 x 300mm) 
 
 

 
 

 
At equipment, hoses shall be installed on the equipment side of the shut-off 
valves horizontal and parallel to the equipment shafts wherever possible. Hoses 
shall be type FFL or type MN as manufactured by Mason Industries, Inc. 

27. All-directional acoustical pipe anchor, consisting of two sizes of steel tubing 
separated by a minimum 1/2" (12mm) thick 60 durometer neoprene. Vertical 
restraint shall be provided by similar material arranged to prevent vertical travel 
in either direction. Allowable loads on the isolation material should not exceed 
500 psi (.35 kg/mm2) and the design shall be balanced for equal resistance in 
any direction. All-directional anchors shall be type ADA as manufactured by 
Mason Industries, Inc. 

28. Pipe guides shall consist of a telescopic arrangement of two sizes of steel tubing 
separated by a minimum 1/2" (12mm) thickness of 60 durometer neoprene. The 
height of the guides shall be preset with a shear pin to allow vertical motion due 
to pipe expansion or contraction. Shear pin shall be removable and reinsertable 

to allow for selection of pipe movement. Guides shall be capable of   1 5/8" 
(41mm) motion, or to meet location requirements. Pipe guides shall be type VSG 
as manufactured by Mason Industries, Inc. 

29. Split Wall Seals consist of two bolted pipe halves with minimum 3/4" (19mm) 
thick neoprene sponge bonded to the inner faces. The seal shall be tightened 
around the pipe to eliminate clearance between the inner sponge face and the 
piping. Concrete may be packed around the seal to make it integral with the floor, 
wall or ceiling if the seal is not already in place around the pipe prior to the 
construction of the building member. Seals shall project a minimum of 1" (25mm) 
past either face of the wall. Where temperatures exceed 240 deg F(115 deg C), 
10# (4.5kg) density fiberglass may be used in lieu of the sponge. Seals shall be 
type SWS as manufactured by Mason Industries, Inc. 

30. The horizontal thrust restraint shall consist of a spring element in series with a 
neoprene molded cup as described in specification 5 with the same deflection as 
specified for the mountings or hangers. The spring element shall be designed so 
it can be preset for thrust at the factory and adjusted in the field to allow for a 
maximum of 1/4" (6mm) movement at start and stop. The assembly shall be 
furnished with 1 rod and angle brackets for attachment to both the equipment 
and the ductwork or the equipment and the structure. Horizontal restraints shall 
be attached at the centerline of thrust and symmetrical on either side of the unit. 
Horizontal thrust restraints shall be type WBI/WBD as manufactured by Mason 
Industries, Inc. 
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31. Housekeeping pad anchors shall consist of a ductile iron casting that is tapered 
and hexagonal, smaller at its base than at its top. The upper portion shall have 
holes for rebar to pass through. The anchor shall be continuously threaded from 
top to bottom for the attachment of soleplates. Housekeeping pad anchors shall 
be attached to the structural slab using a stud wedge anchor. Housekeeping pad 
anchors shall be type HPA and stud wedge anchor shall be type SAS both as 
manufactured by Mason Industries, Inc. 

 
 
PART 3 - EXECUTION 
 
3.1 GENERAL 
 

A. All vibration isolators and seismic restraint systems must be installed in strict 
accordance with the manufacturers written instructions and all certified submittal data. 

 
B. Installation of vibration isolators and seismic restraints must not cause any change of 

position of equipment, piping or ductwork resulting in stresses or misalignment. 
 
C. No rigid connections between equipment and the building structure shall be made that 

degrades the noise and vibration control system herein specified. 
 
D. The contractor shall not install any equipment, piping, duct or conduit which makes 

rigid connections with the building unless isolation is not specified. Building@ includes, 

but is not limited to, slabs, beams, columns, studs and walls. 
 
E. Coordinate work with other trades to avoid rigid contact with the building. 
 
F. Any conflicts with other trades which will result in rigid contact with equipment or piping 

due to inadequate space or other unforeseen conditions should be brought to the 
architects/engineers attention prior to installation. Corrective work necessitated by 
conflicts after installation shall be at the responsible contractors expense. 

 
G. Bring to the architects/engineers attention any discrepancies between the 

specifications and the field conditions or changes required due to specific equipment 
selection, prior to installation. Corrective work necessitated by discrepancies after 
installation shall be at the responsible contractors expense. 

 
H. Correct, at no additional cost, all installations which are deemed defective in 

workmanship and materials at the contractors expense. 
 
I. Overstressing of the building structure must not occur because of overhead support of 

equipment. Contractor must submit loads to the structural engineer of record for 
approval. Generally bracing may occur from: 

 
1. Flanges of structural beams. 
2. Upper truss cords in bar joist construction. 
3. Cast in place inserts or wedge type drill-in concrete anchors. 
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J. Specification 12 cable restraints shall be installed slightly slack to avoid short circuiting 
the isolated suspended equipment, piping or conduit. 

 
K. Specification 12 cable assemblies are installed taut on non-isolated systems. 

Specification 13 seismic solid braces may be used in place of cables on rigidly 
attached systems only. 

 
L. At locations where specification 12 or 13 restraints are located, the support rods must 

be braced when necessary to accept compressive loads with specification 14 braces. 
 
M. At locations where specification 12 cable restraints are installed on support rods with 

spring isolators, the spring isolation hangers must be specification type 10A. 
 
N. At all locations where specification 12 or 13 restraints are attached to pipe clevis, the 

clevis cross bolt must be reinforced with specification type 15 braces. 
 
O. Drill-in concrete anchors for ceiling and wall installation shall be specification type 18, 

and specification type 19 female wedge type for floor mounted equipment. 
 
P. Vibration isolation manufacturer shall furnish integral structural steel bases as required. 

Independent steel rails are not permitted on this project. 
 
Q. Hand built elastomeric expansion joints may be used when pipe sizes exceed 24" or 

specified movements exceed specification 23 capabilities. 
 
R. Where piping passes through walls, floors or ceilings the vibration isolation 

manufacturer shall provide specification 29 wall seals. 
 
S. Air handling equipment and centrifugal fans shall be protected against excessive 

displacement which results from high air thrust in relation to the equipment weight. 
Horizontal thrust restraint shall be specification type 30. 

 
T. Locate isolation hangers as near to the overhead support structure as possible. 
 
U. All fire protection piping shall be braced in accordance with NFPA 13 and 14. 
 
V. All mechanical equipment shall be vibration isolated and seismically restrained as per 

the schedules in part 4 of this specification. 
 
W. All fire protection equipment is considered life safety equipment and shall be 

seismically restrained using the seismic force levels for life safety equipment in table 
1.06-1, if higher levels are shown. 

 
X. VAV boxes and fan powered equipment weighing less than 50 lbs. (23kg) and rigidly 

connected to the supply side of the duct system and supported with a minimum of 4 
hanger rods.  
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3.2 VIBRATION ISOLATION OF PIPING 
 

A. Horizontal pipe isolation: The first four pipe hangers in the main lines near the 
mechanical equipment shall be as described in specification 11. Brace hanger rods 
with SRC clamps specification 14. Horizontal runs in all other locations throughout the 
building shall be isolated by hangers as described in specification 10 & 10A. Floor 
supported piping shall rest on isolators as described in specification 6. The first three 
isolators from the isolated equipment will have the same static deflection as specified 
for the mountings under the connected equipment. If piping is connected to equipment 
located in basements and hangs from ceilings under occupied spaces the first three 
hangers shall have 0.75" (19mm) deflection for pipe sizes up to and including 3" 
(75mm), 1 1/2" (38mm) deflection for pipe sizes up to and including 6" (150mm), and 2 
1/2" (64mm) deflection thereafter. Hangers shall be located as close to the overhead 
structure as practical. Hanger locations that also have seismic restraints attached must 
have type RW Rebound Washers to limit uplift. Where piping connects to mechanical 
equipment install specification 23 expansion joints or specification 24 stainless hoses if 
23 is not suitable for the service. 

 
B. Riser isolation: Risers shall be suspended from specification 10A hangers or supported 

by specification 5 mountings, anchored with specification 25 anchors, and guided with 
specification 26 sliding guides. Steel springs shall be a minimum of 0.75" (19mm) 
except in those expansion locations where additional deflection is required to limit load 

changes to  25% of the initial load. Submittals must include riser diagrams and 
calculations showing anticipated expansion and contraction at each support point, 
initial and final loads on the building structure, spring deflection changes and seismic 
loads. Submittal data shall include certification that the riser system has been 
examined for excessive stresses and that none will exist in the proposed design. 

 
C. Seismic Restraint of Piping  

 
1. Seismically restrain all piping listed as a, b or c below. Use specification 12 

cables if isolated. Specification 12 or 13 restraints may be used on unisolated 
piping. 

 
a. Fuel oil piping, gas piping, medical gas piping, and compressed air piping 

that is 1" (25mm) I.D. or larger. 
b. Piping located in boiler rooms, mechanical equipment rooms, and 

refrigeration equipment rooms that is 1 1/4" (32mm) I.D. and larger. 
c. All other piping 2 1/2" (64mm) diameter and larger. 
 

2. Transverse piping restraints shall be at 40' (12m) maximum spacing for all pipe 
sizes, except where lesser spacing is required to limit anchorage loads. 

3. Longitudinal restraints shall be at 80' (24m) maximum spacing for all pipe sizes, 
except where lesser spacing is required to limit anchorage loads. 

4. Where thermal expansion is a consideration, guides and anchors may be used 
as transverse and longitudinal restraints provided they have a capacity equal to 
or greater than the restraint loads in addition to the loads induced by expansion 
or contraction. 
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5. For fuel oil and all gas piping transverse restraints must be at 20' (6m) maximum 
and longitudinal restraints at 40' (12m) maximum spacing. 

6. Transverse restraint for one pipe section may also act as a longitudinal restraint 
for a pipe section of the same size connected perpendicular to it if the restraint is 
installed within 24" (600m) of the elbow or TEE or combined stresses are within 
allowable limits at longer distances. 

7. Hold down clamps must be used to attach pipe to all trapeze members before 
applying restraints in a manner similar to clevis supports. 

8. Branch lines may not be used to restrain main lines. 
9. Cast iron pipe of all types, glass pipe and any other pipes joined with a four band 

shield and clamp assembly in areas with Ss of 0.35 or greater shall be braced as 
in sections 3.02.C.2 and 3. For areas with Ss less than 0.35, 2 band clamps may 
be used with a reduced spacing of 1/2 of those listed in sections 3.02.C.2 and 3. 

10. Connection to the structure must be made with a non-friction connection (i.e. no 
C clamps) 

11. Hanger locations that also have seismic restraints attached must have 
Specification 10A type RW Rebound Washers. 

 
D. Pipe Exclusions 

 
1. Gas piping less than 1" (25mm) inside diameter. 
2. Piping in boiler and mechanical rooms less than 1 1/4" (32mm) inside diameter. 
3. All other piping less than 2 1/2" (64mm) inside diameter. 
 

a. All piping suspended by clevis hangers where the distance from the top of 
the pipe to the suspension point is 12" or less. 

b. All trapezed piping where the distance from the suspension point to the 
trapeze member is 12" or less. 

c. If any suspension location in the run exceeds the above, the entire run 
must be braced. 

 
 

END OF SECTION 
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SECTION 260548 
SEISMIC PROTECTION FOR ELECTRICAL EQUIPMENT 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the extent of the requirements for seismic protection measures
for electrical equipment installations as indicated by drawings and schedules, as
specified in the Division 26 sections and as required by the NEC.

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions, Instructions to Bidders and sections of Division 1, apply to
the work specified in this section.

B. For commonly used electrical supports and installation requirements, refer to Section
26 05 29 – HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS.

1.3 SUMMARY 

A. This Section includes, but is not limited to, the following electrical equipment:

1. Switchboards
2. Panelboards
3. Lighting Fixtures
4. Dry-Type Transformers
5. Misc. Panels
6. Raceways
7. Cable Trays

B. This Section includes, but is not limited to, the following restraint equipment:

1. Channel support systems
2. Restraint cables
3. Hanger rod stiffeners
4. Anchorage bushings and washers

1.4 DEFINITIONS 

A. IBC:  International Building Code.

B. EMT:  Electrical metallic tubing.

Issued Addendum No.3
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C. IMC:  Intermediate metal conduit. 
 
D. RMC:  Rigid metal conduit. 
 
E. Seismic Restraint:  A structural support element such as a metal framing member, a 

cable, an anchor bolt or stud, a fastening device, or an assembly of these items, used 
to transmit seismic forces from an item of equipment or system to building structure 
and to limit movement of item during a seismic event. 

 
 
1.5 SUBMITTALS 
 

A. Product Data:  Illustrate and indicate style, material, strength, fastening provision, and 
finish for each type and size of electrical seismic restraint component used. 

 
1. Tabulate types and sizes of seismic restraints, complete with report numbers and 

rated strength in tension and shear as evaluated by an agency acceptable to 
Authorities Having Jurisdiction. 

2. Annotate to indicate application of each product submitted and compliance with 
requirements. 

 
B. Shop Drawings:  Indicate materials and dimensions and identify hardware, including 

attachment and anchorage devices, signed and sealed by a qualified professional 
engineer.  Include the following: 

 
1. Fabricated Supports:  Representations of field-fabricated supports not detailed 

on Drawings.  
2. Seismic Restraints:  Detail anchorage and bracing not defined by details or 

charts on Drawings.  Include the following: 
 

a. Design Analysis:  To support selection and arrangement of seismic 
restraints.  Include calculations of combined tensile and shear loads. 

b. Details:  Detail fabrication and arrangement.  Detail attachments of 
restraints to the restrained items and to the structure.  Show attachment 
locations, methods, and spacings.  Identify components, list their strengths, 
and indicate directions and values of forces transmitted to the structure 
during seismic events. 

c. Preapproval and Evaluation Documentation:  By an agency acceptable to 
Authorities Having Jurisdiction, showing maximum ratings of restraint items 
and the basis for approval (tests or calculations). 

 
C. Coordination Drawings:  Show coordination of seismic bracing for electrical 

components with other systems and equipment in the vicinity, including other supports 
and seismic restraints.  

 
D. Welding certificates. 

 
E. Qualification Data:  For professional engineer and testing agency. 
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1.6 QUALITY ASSURANCE 
 

A. Comply with seismic-restraint requirements in the IBC unless requirements in this 
Section are more stringent. 

 
B. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, “Structural 

Welding Code – Steel.” 
 
 
1.7 PROJECT CONDITIONS 
 

A. Assigned Seismic Design Category as Defined in the IBC AND ASCE 7: C. 
 
B. Assigned Seismic Use Group or Building Risk Category as Defined in the IBC IV. 
 
C. Assigned Site Class as Defined in the IBC: D. 
 
D. SDS, Mapped Maximum Considered Earthquake Spectral Response at Short Periods: 

percentage value for Project site as required. 
 
E. SD1, Mapped Maximum Considered Earthquake Spectral Response at 1-Second 

Period: percentage value for Project site as required. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 
 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 

 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the manufacturers specified. 

 
2.2 ANCHORAGE, AND ATTACHMENT COMPONENTS 
 

A. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed under this Project, with a minimum structural safety factor of five 
times the applied force. 

 
B. Structural Steel for Fabricated Restraints:  ASTM A 36/A 36M, steel plates, shapes, 

and bars; black and galvanized. 
 
C. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical 

items or their supports to building surfaces include the following: 
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1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland 
cement concrete, steel, or wood, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

 
a. Manufacturers: 

 
(1) Hilti, Inc. 
(2) ITW Construction Products. 
(3) MKT Fastening, LLC. 
(4) Simpson Strong-Tie Co. Inc. 

 
2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated or stainless 

steel, for use in hardened Portland cement concrete with tension, shear, and 
pullout capacities appropriate for supported loads and building materials in which 
used. 

 
a. Manufacturers: 

 
(1) Cooper B-Line; a division of Cooper Industries. 
(2) Empire Tool and Manufacturing Co., Inc. 
(3) Hilti, Inc. 
(4) ITW Construction Products. 
(5) MKT Fastening, LLC. 
(6) Powers Fasteners. 

 
3. Concrete Inserts:  Steel or malleable-iron slotted-support-system units similar to 

MSS Type 18; complying with MFMA-4 or MSS SP-58. 
4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable 

for attached structural element. 
5. Through Bolts:  Structural type, hex head, high strength.  Comply with ASTM A 

325. 
6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

 
 
2.3 SEISMIC RESTRAINT COMPONENTS 
 

A. Rated Strength, Features, and Application Requirements for Restraint Components:  
As defined in reports by an agency acceptable to Authorities Having Jurisdiction. 

 
1. Structural Safety Factor:  Strength in tension, shear, and pullout force of 

components used shall be at least five times the maximum seismic forces to 
which they will be subjected. 

 
B. Angle and Channel-Type Brace Assemblies:  Steel angles or steel slotted-support-

system components; with accessories for attachment to braced component at one end 
and to building structure at the other end. 
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C. Cable Restraints:  ASTM A 603, zinc-coated, steel wire rope attached to steel or 
stainless-steel thimbles, brackets, swivels, and bolts designed for restraining cable 
service. 

 
1. Manufacturers: 
 

a. Amber/Booth Company, Inc. 
b. Loos & Co., Inc. 
c. Mason Industries, Inc. 

 
2. Seismic Mounting, Anchors, and Attachments:  Devices as specified in Part 2 

“Support, Anchorage, and Attachment Components” Article, selected to resist 
seismic forces. 

3. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with 
internally bolted connections or Reinforcing steel angle clamped to hanger rod, of 
design recognized by an agency acceptable to Authorities Having Jurisdiction. 

4. Bushings for Floor-Mounted Equipment Anchors:  Neoprene units designed for 
seismically rated rigid equipment mountings, and matched to type and size of 
anchor bolts and studs used. 

5. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of 
neoprene elements and steel sleeves designed for seismically rated rigid 
equipment mountings, and matched to type and size of attachment devices used. 

 
 
2.4 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 
 

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit 
dimensions of supported equipment. 

 
B. Materials:  Comply with requirements in Division 5 for steel shapes and plates. 

 
 
2.5 FACTORY FINISHES 
 

A. Finish: Manufacturer's standard prime-coat finish ready for field painting.  
 
B. Finish: Manufacturer's standard paint applied to factory-assembled and factory-tested 

equipment before shipping:  
 

1. Powder coating on springs and housings.  
2. All hardware shall be galvanized. Hot-dip galvanize metal components for 

exterior use.  
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark seismic control devices to indicate capacity range. 
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PART 3 - EXECUTION 
 
 
3.1 APPLICATION 
 

A. Comply with NECA 1 for application of hangers and supports for electrical equipment 
and systems, except if requirements in this Section are stricter. 

 
B. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel 

slotted or other support system, sized so capacity can be increased by at least 25 
percent in future without exceeding specified design load limits. 

 
1. Secure raceways and cables to trapeze member with clamps approved for 

application by an agency acceptable to Authorities Having Jurisdiction.  
2. Secure raceways and cables to these supports with two-bolt conduit clamps or  

single-bolt conduit clamps or single-bolt conduit clamps using spring friction 
action for retention in support channel. 

 
 
3.2 SEISMIC RESTRAINT INSTALLATION 
 

A. Comply with NECA 1 for installation requirements, except as specified in this Article. 
 

B. Raceway Support Methods:  In addition to methods described in NECA 1 EMT, IMC 
and RMC may be supported by openings through structure members, as permitted in 
NFPA 70. 

 
C. Install seismic-restraint components using methods approved by the evaluation service 

providing required submittals for component. 
 
D. Strength of Seismic Restraint Assemblies:  Where not indicated, select sizes of 

components so strength will be adequate to carry present and future static and seismic 
loads within specified loading limits.  Minimum static design load used for strength 
determination shall be weight of supported components plus 200 lb (90 kg). 

 
E. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor 

and fasten electrical items and their supports to building structural elements by the 
following methods unless otherwise indicated by code: 

 
1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock 

washers and nuts or Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying 
with MSS SP-69. 

6. To Light Steel:  Sheet metal screws. 
7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount 

cabinets, panelboards, disconnect switches, control enclosures, pull and junction 
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boxes, transformers, and other devices on slotted-channel racks attached to 
substrate by means that meet seismic-restraint strength and anchorage 
requirements. 

 
F. Drill holes for expansion anchors in concrete at locations and to depths that avoid 

reinforcing bars. 
 
 
3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

 
A. Comply with installation requirements in Division 5 for site-fabricated metal supports. 
 
B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 

elevation to support and anchor electrical materials and equipment. 
 
C. Field Welding:  Comply with AWS D1.1/D1.1M. 

 
 
3.4 CONCRETE BASES 
 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment 
manufacturer’s written instructions and seismic criteria at Project. 

 
1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 

indicated, install dowel rods on 18-inch centers around full perimeter of the base. 
2. Install epoxy-coated anchor bolts for supported equipment that extend through 

concrete base, and anchor into structural concrete floor. 
3. Place and secure anchorage devices.  Use supported equipment manufacturer’s 

setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

5. Install anchor bolts according to anchor-bolt manufacturer’s written instructions. 
 
 
3.5 INSTALLATION OF SEISMIC-RESTRAINT COMPONENTS 
 

A. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to 
provide resilient media between anchor bolt and mounting hole in concrete base. 

 
B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to 

provide resilient media where equipment or equipment-mounting channels are 
attached to wall. 

 
C. Restraint Cables:  Provide slack within maximums recommended by manufacturer. 
 
D. Attachment to Structure: If specific attachment is not indicated, provide anchor bracing 

to structure at flanges of beams, upper truss chords of bar joists, or at concrete 
members.  
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3.6 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 
 

A. Make flexible connections in runs of raceways, cables, wireways, cable trays, and 
busways where they cross expansion and seismic-control joints, where adjacent 
sections or branches are support by different structural elements, and where they 
terminate with connection to electrical equipment that is anchored to a different 
structural element from the one supporting them as they approach equipment. 

 
 
3.7 FIELD QUALITY CONTROL 
 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

 
B. Testing:  Test pullout resistance of seismic anchorage devices. 

 
1. Provide evidence of recent calibration of test equipment by a testing agency 

acceptable to Authorities Having Jurisdiction. 
2. Schedule test with Owner, through Architect, before connecting anchorage 

device to restrained component (unless post connection testing has been 
approved), and with at least seven days’ advance notice. 

3. Obtain Architect’s approval before transmitting test loads to structure.  Provide 
temporary load-spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners 
selected by Architect. 

5. Test to 90 percent of rated proof load of device. 
6. If a device fails test, modify all installation of same type and retest until 

satisfactory results are achieved. 
 

C. Record test results. 
 

 
END OF SECTION 



GN-1: FINISH GRADES, FOOTINGS, AND FOUNDATIONS ARE SHOWN FOR 
ILLUSTRATION ONLY - SEE CIVIL AND STRUCTURAL DRAWINGS.
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GN-3: PROVIDE COLD FORMED METAL FRAMING KICKERS AS REQUIRED.
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12" HIGH PRECAST CONCRETE 
PANEL @ COLONNADE BASE

10'-0"

R8A

V8A

S54

W41

W42

W43

W44

W92

S48

3 1
/2"

W60

F4A

G1G1

W7

TRUSS BRG HGT
10' - 0"

V8A F4A

RA-2

R2

R86

W41

S56

R12

R58

1' 
- 3

"

S55

R13

F83

W8

W9

W2

FACE OF ENVELOPE BACKUP 
(SEE WALL SECTIONS & DETAILS)

SHEET WATERPROOFING - EXTEND 
TO DRAIN AT FOOTING

GROUT VOID SOLID BELOW GRADE

MASONRY VENEER

FINISH GRADE - SEE CIVIL DRAWINGS

DRIP EDGE

METAL THROUGH 
WALL FLASHING

DRAINAGE BOARD

2" RIGID INSULATION BELOW GRADE - 
EXTEND TO TOP OF FOOTING

EXTEND SHEET WATERPROOFING 
BEHIND MASONRY AND UP TO 
UNDERSIDE OF THROUGH WALL 
FLASHING
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WALL DETAILS

A321

05.04.2026

TLR, MIGGEG

0.5' 1' 2'0

SCALE: 1 1/2" = 1' - 0"

SHEET KEYNOTES
F83 SCHEDULED CEILING - SEE REFLECTED CEILING PLAN

G1 PREFINISHED ALUMINUM STOREFRONT SYSTEM

R1 REINF. PERIMETER PLATE, SET IN WATER CUT OFF MASTIC & MECH.

R2 6x6 PREFINISHED ALUMINUM GUTTER

R3 1/2" PT PLYWOOD SHEATHING

R4 FLASHING RIDGE

R6 ICE/WATER SHIELD

R8 PREFINISHED METAL DOWNSPOUT - 4X4 (TYP)

R10 PARAPET BLOCKING

R12 1X12 ALUMINUM WRAPPED FASCIA BOARD

R13 LOCKING EAVE TRIM W/ DRIPE EDGE

R58 PREFINISHED CONCEALED FASTENER STANDING SEAM METAL ROOF

R61 PREFINISHED METAL TRANSITION FLASHING - MATCH ROOF COLOR

R70 FLEXIBLE SHEET MEMBRANE ROOFING (FSM)

R71 BONDING ADHESIVE

R72 (1) LAYER 1/2" INSULATED COVERBOARD (R-2.5 MIN)

R73 POLYISO BOARD INSULATION - STAGGERED JOINTS

R74 VAPOR / AIR BARRIER MEMBRANE

R77 REINFORCED PERIMETER STRIP

R78 METAL COUNTERFLASHING W/ SEALANT

R81 TERMINATION BAR

R85 HEAT WELD AND SEALANT

R86 TWO ROWS SNOW RAILS - FULL LENGTH OF ROOF

S48 8" CMU

S52 STEEL BEAM - SEE STRUCTURAL DRAWINGS

S54 STEEL ANGLE - SEE STRUCTURAL DRAWINGS

S55 STEEL BENT PLATE - SEE STRUCTURAL DRAWINGS

S56 STEEL ROOF TRUSS - SEE STRUCTURAL DRAWINGS

S57 STEEL PLATE - SEE STRUCTURAL DRAWINGS

S71 METAL ROOF DECK

W1 PREFINISHED DRIP EDGE FLASHING W/ CLEAT

W2 2x6 CONTINUOUS PT WOOD BLOCKING

W4 2x4 CONTINUOUS PT WOOD BLOCKING

W6 PREFINISHED METAL COPING

W7 WRAP / EXTEND GWB INSIDE OPENING (TYP,)

W8 1/2" GLASS-FACED EXTERIOR SHEATHING

W9 CONTINUOUS LIGHT GAUGE ANGLE - 1 1/2" X 1 1/2"

W39 GROUT SOLID BEHIND MASONRY BELOW FLASHING

W41 BRICK VENEER

W42 MORTAR NET

W43 MASONRY WEEP

W44 THROUGH WALL FLASHING

W45 PREFINISHED THROUGH WALL COUNTER FLASHING W/ RECEIVER

W60 2x CONTINUOUS PT WOOD BLOCKING

W92 PREFINISHED BRAKE METAL - MATCH STOREFRONT COLOR AND
WRAP INSIDE OPENING

X5 EXISTING ROOF SHEATHING

X6 EXISTING SHINGLES

X7 EXISTING ROOF STRUCTURE

SCALE:  1 1/2" = 1'-0"A321

DETAIL - PARAPET CAP WOOD BLOCKING14
SCALE:  3" = 1'-0"A321
REF: A311

TYP. MASONRY WALL FLASHING16

SCALE:  1 1/2" = 1'-0"A321
REF: A301

ROOF TRANSITION11

SCALE:  1 1/2" = 1'-0"A321
REF: A151

PARAPET DETAIL4

SCALE:  1 1/2" = 1'-0"A321
REF: A311

WALL DETAIL10

SCALE:  1 1/2" = 1'-0"A321
REF: A311

ROOF DETAIL7

SCALE:  1 1/2" = 1'-0"A321
REF: A312

WALL DETAIL2

SCALE:  1 1/2" = 1'-0"A321
REF: A312

ROOF DETAIL8

SCALE:  1 1/2" = 1'-0"A321
REF: A312

ROOF TRANSITION3

SCALE:  1 1/2" = 1'-0"A321
REF: A311

TYP. DOOR OPENING13

SCALE:  3/4" = 1'-0"A321
REF: A411

PILASTER DETAIL5

SCALE:  3" = 1'-0"A321

PRECAST PROFILES12

SCALE:  1 1/2" = 1'-0"A321
REF: A312

WALL DETAIL6
SCALE:  1 1/2" = 1'-0"A321
REF: A311

JAMB DETAIL9

SCALE:  1 1/2" = 1'-0"A321
REF: A121

ROOF - WALL TRANSITION @ BRICK (TYP)1

SCALE:  1 1/2" = 1'-0"A321
REF: A311

TYP. MASONRY WALL FLASHING15
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EXIST. OFFICE

204

EXIST. OFFICE

208

EXIST. OFFICE

206

EXIST. OFFICE

203

EXIST. RECEPTION

202
EXIST. COPY

226

EXIST. OFFICE

225

NEW RECORDS

224

CONF

201

NEW OFFICE

223

EXIST. OFFICE

221B

EXIST. OFFICE

221A

EXIST. OFFICE

219

EXIST. OFFICE

218

NEW OFFICE

214

EXIST. STAIR

S201

EXIST. OFFICE

222

EXIST. STORAGE

207

EXIST. TLT

T203

EXIST. TLT

T202

EXIST. TLT

T201

EXIST. JAN

J201

EXIST. TLT

203A

EXIST. VEST.

V201

EXIST. LOBBY
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NEW CORRIDOR

C205

NEW TLT

218A

NEW OFFICE
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NEW OFFICE
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NEW OFFICE
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NEW OFFICE
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NEW OFFICE

213

NEW OFFICE
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NEW OFFICE
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INTERVIEW
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INTERVIEW
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SECURE VEST.
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FINGERPRINT
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FLOOR PLANS -

LIGHTING

E101

BID DOCUMENTS

05.04.2026

MASWAM

4' 8' 16'0

SCALE: 1/8" = 1' - 0"

SCALE: 1/8" = 1'-0"E101

1 FIRST FLOOR PLAN - LIGHTING

SCALE: 1/8" = 1'-0"E101

2 GROUND FLOOR PLAN - LIGHTING

PLAN NOTES:
1. ALL EXISTING LIGHTING AND LIGHTING CONTROLS IN THIS ROOM/SPACE SHALL

REMAIN AS INSTALLED.
2. REFER TO LIGHTING CONTACTOR "LC2" ON SHEET E102 FOR CIRCUIT INFORMATION

FOR EXTERIOR CANOPY MOUNTED FIXTURES.
3. REFER TO LIGHTING CONTACTOR "LC2" ON SHEET E102 FOR CIRCUIT INFORMATION

FOR EXTERIOR BUILDING MOUNTED FIXTURES.

#GENERAL NOTES:
1. REFER TO SHEET E102 FOR LIGHTING CONTROLS - SEQUENCE OF OPERATIONS.
2. ALL NEW EXIT SIGNS ON THE GROUND FLOOR IN NEW BUILDING ADDITION AND

NEW CORRIDOR C204 ARE TO BE POWERED FROM CIRCUIT HS-1.
3. ALL NEW EXIT SIGNS ON THE FIRST FLOOR IN NEW BUILDING ADDITION ARE TO

BE POWERED FROM CIRCUIT HS-3.
4. ALL NEW EXIT SIGNS ON THE FIRST FLOOR IN THE EXISTING SIDE OF THE

BUILDING ARE TO BE POWERED FROM CIRCUIT HS-7.

REV 1 6/11/26 Addendum 3



1. ECC BREAK ROOM 111, BREAK ROOM / KITCHEN 120, OFFICE 110C, 123, 124, 125, 126, 127, 128, 129, 234, 235, 236, 237, 238, 241, 243, NEW OFFICE 205, 210, 212, 213, 214, 215, 216, 217, 223,
CONFERENCE ROOM 231, 244, RECEPTION 242, INTERVIEW 245, 246, OBSERVATION 247:
A. GENERAL LIGHTS: THE LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON TO 50% LIGHT LEVELS WHEN ENTERING THE ROOM. THE LIGHT FIXTURES SHALL AUTOMATICALLY TURN

OFF WHEN THE ROOM IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR(S) TO 15 MINUTES. THE LIGHT FIXTURES
CAN MANUALLY BE TURNED ON/OFF/RAISED/DIMMED VIA THE $L2 WALL DIMMER.

B. AUTOMATIC RECEPTACLE CONTROL: THE CONTROLLED RECEPTACLES, INDICATED WITH A "C" LABEL ON SHEET E201, IN THIS SPACE SHALL BE CONTROLLED BY CEILING
MOUNTED LOW-VOLTAGE OCCUPANCY SENSORS (SAME SENSORS AS FOR THE LIGHT FIXTURES). THE CONTROLLED RECEPTACLES SHALL AUTOMATICALLY TURN ON WHEN
ENTERING THE ROOM. THE CONTROLLED RECEPTACLES SHALL AUTOMATICALLY TURN OFF WHEN THE ROOM IS VACANT FOR 15 MINUTES. SET THE TIME DELAY ON THE
OCCUPANCY SENSOR(S) TO 15 MINUTES. CONTRACTOR TO PROVIDE A LOAD CONTROL RELAY FOR THE CIRCUIT TO THE CONTROLLED RECEPTACLES.

2. FINGERPRINT 248:
A. GENERAL LIGHTS: THE LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON TO 50% LIGHT LEVELS WHEN ENTERING THE ROOM. THE LIGHT FIXTURES SHALL AUTOMATICALLY TURN

OFF WHEN THE ROOM IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR TO 15 MINUTES. THE LIGHT FIXTURES
CAN MANUALLY BE TURNED ON/OFF/RAISED/DIMMED VIA THE $L2 WALL DIMMER.

3. MULTIPURPOSE / EOC 121A:
A. GENERAL LIGHTS: THE "a,b,d,e" LIGHT FIXTURE(S) SHALL AUTOMATICALLY TURN ON TO 50% LIGHT LEVELS WHEN ENTERING THE ROOM. THE "a,b,d,e" LIGHT FIXTURE(S) SHALL

AUTOMATICALLY TURN OFF WHEN THE ROOM IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR(S) TO 15 MINUTES.
WHEN THE PARTITION IS CLOSED, THE "a,b,d,e" LIGHT FIXTURE(S) CAN BE MANUALLY TURNED ON/OFF/RAISED/DIMMED VIA THE RESPECTIVE $L4 WALL DIMMERS IN EACH ROOM;
EACH ZONE WILL BE CONTROLLED INDIVIDUALLY. WHEN THE PARTITION IS OPENED, THE FOLLOWING ZONES WILL BE CONTROLLED SIMULTANEOUSLY BY EITHER $L4 WALL
DIMMER: "a" AND "d", "b" AND "e"; EACH PAIR OF ZONES WILL BE CONTROLLED INDIVIDUALLY.

B. EMERGENCY EGRESS LIGHTS: THE "c,f" EMERGENCY EGRESS LIGHT FIXTURE(S) SHALL AUTOMATICALLY TURN ON WHEN ENTERING THE ROOM. THE "c,f" EMERGENCY EGRESS
LIGHT FIXTURE(S) SHALL AUTOMATICALLY TURN OFF WHEN THE ROOM IS VACANT FOR 15 MINUTES. SET THE TIME DELAY ON THE OCCUPANCY SENSOR(S) TO 15 MINUTES. THE "c,f"
EMERGENCY EGRESS LIGHT FIXTURE(S) CAN MANUALLY BE RAISED TO 100% LIGHT LEVELS OR DIMMED NO LOWER THAN 70% LIGHT LEVELS VIA THE RESPECTIVE $L4 WALL
DIMMERS IN EACH ROOM. WHEN THE PARTITION IS CLOSED, EACH ZONE WILL BE CONTROLLED INDIVIDUALLY VIA THEIR RESPECTIVE DIMMER. WHEN THE PARTITION IS OPENED,
THE "c" AND "f" ZONES WILL BE CONTROLLED SIMULTANEOUSLY VIA BOTH $L4 WALL DIMMERS. DIMMERS WILL NOT BE ABLE TO TURN EMERGENCY EGRESS LIGHT FIXTURE(S) OFF,
ONLY THE OCCUPANCY SENSOR(S) CAN TURN THE EMERGENCY EGRESS LIGHT FIXTURE(S) OFF AND ONLY WHEN THE ROOM IS VACANT.
a. PROVIDE A UL924 AUTOMATIC LOAD CONTROL RELAY FOR THE EMERGENCY EGRESS LIGHTING FIXTURES. WIRE SO THAT THE SENSING CIRCUIT IS CONNECTED TO THE

NEAREST NORMAL POWER LIGHTING CIRCUIT VIA THE HOMERUN (AHEAD OF ANY CONTROLS). IF THE NORMAL POWER CIRCUIT IS LOST THE EMERGENCY EGRESS LIGHT
FIXTURES WILL AUTOMATICALLY TURN ON OVERRIDING ANY OCCUPANCY SENSOR CONTROLS TO THE EMERGENCY EGRESS LIGHT FIXTURES.

C. SCENE CONTROLLER PLAN WEST (PARTITION CLOSED): THE $LSC IS A SCENE CONTROLLER WITH 5 BUTTONS. THE TOP THREE BUTTONS WILL BE PRE-PROGRAMMED SCENES, SEE
BELOW. THE 4TH BUTTON IS ALL ZONES "ON" BUTTON AND THE 5TH BUTTON IS ALL ZONES "OFF" BUTTON. NOTE THAT IF ROOM IS OCCUPIED WHEN PRESSING THE "OFF" BUTTON
ALL LIGHT ZONES SHALL TURN OFF EXCEPT ZONE "c" (EMERGENCY EGRESS ZONE) SHALL DIM DOWN TO 70% UNTIL THE ROOM HAS BEEN VACANT FOR 15 MINUTES.
a. BUTTON 1 - PRESENTATION: ZONE "a" WILL BE RAISED/DIMMED TO 10%, ZONE "b" WILL BE RAISED/DIMMED TO 50%, ZONE "c" WILL BE RAISED/DIMMED 70%.
b. BUTTON 2 - 50% DIM: ZONES "a,b" WILL BE RAISED/DIMMED TO 50%, ZONE "c" WILL BE RAISED/DIMMED TO 70%.
c. BUTTON 3 - 10% DIM: ZONES "a,b" WILL BE RAISED/DIMMED TO 10%, ZONE "c" WILL BE RAISED/DIMMED TO 70%.

D. SCENE CONTROLLER PLAN EAST (PARTITION CLOSED): THE $LSC IS A SCENE CONTROLLER WITH 5 BUTTONS. THE TOP THREE BUTTONS WILL BE PRE-PROGRAMMED SCENES, SEE
BELOW. THE 4TH BUTTON IS ALL ZONES "ON" BUTTON AND THE 5TH BUTTON IS ALL ZONES "OFF" BUTTON. NOTE THAT IF ROOM IS OCCUPIED WHEN PRESSING THE "OFF" BUTTON
ALL LIGHT ZONES SHALL TURN OFF EXCEPT ZONE "f" (EMERGENCY EGRESS ZONE) SHALL DIM DOWN TO 70% UNTIL THE ROOM HAS BEEN VACANT FOR 15 MINUTES.
a. BUTTON 1 - PRESENTATION: ZONE "d" WILL BE RAISED/DIMMED TO 10%, ZONE "e" WILL BE RAISED/DIMMED TO 50%, ZONE "f" WILL BE RAISED/DIMMED 70%.
b. BUTTON 2 - 50% DIM: ZONES "d,e" WILL BE RAISED/DIMMED TO 50%, ZONE "f" WILL BE RAISED/DIMMED TO 70%.
c. BUTTON 3 - 10% DIM: ZONES "d,e" WILL BE RAISED/DIMMED TO 10%, ZONE "f" WILL BE RAISED/DIMMED TO 70%.

E. SCENE CONTROLLER (PARTITION OPENED): WHEN THE PARTITION IS OPENED, BOTH SCENE CONTROLLERS WILL CONTROL THE FOLLOWING ZONES SIMULTANEOUSLY: "a" AND "d",
"b" AND "e", "c" AND "f". THE PRESET SCENES WILL REMAIN THE SAME AS WHEN THE PARTITION IS CLOSED.

4. LACTATION 108:
A. GENERAL LIGHTS: THE LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON TO 50% LIGHT LEVELS WHEN ENTERING THE ROOM. THE LIGHT FIXTURES SHALL AUTOMATICALLY TURN

OFF WHEN THE ROOM IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR TO 15 MINUTES. THE LIGHT FIXTURES
CAN MANUALLY BE TURNED ON/OFF/RAISED/DIMMED VIA THE $OD COMBINATION WALL MOUNTED SENSOR/DIMMER.

5. M TLT T104, W TLT T105, M TLT T204, W TLT T205, PUBLIC TLT T206:
A. GENERAL LIGHTS: ALL "a" LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON WHEN ENTERING THE ROOM. THE "a" LIGHT FIXTURES SHALL AUTOMATICALLY TURN OFF WHEN THEN

ROOM IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR TO 15 MINUTES. THE "a" LIGHT FIXTURES CAN ONLY BE
TURNED ON/OFF VIA THE CEILING MOUNTED OCCUPANCY SENSOR, NO LOW-VOLTAGE WALL CONTROLS FOR THESE LIGHT FIXTURES.

B. EMERGENCY EGRESS LIGHTS: ALL "b" EMERGENCY EGRESS LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON WHEN ENTERING THE ROOM. THE "b" EMERGENCY EGRESS LIGHT
FIXTURES SHALL AUTOMATICALLY TURN OFF WHEN THEN ROOM IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR
TO 15 MINUTES. THE "b" EMERGENCY EGRESS LIGHT FIXTURES CAN ONLY BE TURNED ON/OFF VIA THE CEILING MOUNTED OCCUPANCY SENSOR, NO LOW-VOLTAGE WALL
CONTROLS FOR THESE EMERGENCY EGRESS LIGHT FIXTURES.
a. PROVIDE A UL924 AUTOMATIC LOAD CONTROL RELAY FOR THE EMERGENCY EGRESS LIGHTING FIXTURES. WIRE SO THAT THE SENSING CIRCUIT IS CONNECTED TO THE

NEAREST NORMAL POWER LIGHTING CIRCUIT VIA THE HOMERUN (AHEAD OF ANY CONTROLS). IF THE NORMAL POWER CIRCUIT IS LOST THE EMERGENCY EGRESS LIGHT
FIXTURES WILL AUTOMATICALLY TURN ON OVERRIDING ANY OCCUPANCY SENSOR CONTROLS TO THE EMERGENCY EGRESS LIGHT FIXTURES.

6. NEW TLT 218A:
A. EMERGENCY EGRESS LIGHTS: ALL EMERGENCY EGRESS LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON WHEN ENTERING THE ROOM. THE LIGHT FIXTURES SHALL

AUTOMATICALLY TURN OFF WHEN THEN ROOM IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR TO 15 MINUTES.
THE EMERGENCY EGRESS LIGHT FIXTURES CAN ONLY BE TURNED ON/OFF VIA THE CEILING MOUNTED OCCUPANCY SENSOR, NO LOW-VOLTAGE WALL CONTROLS FOR THESE
EMERGENCY EGRESS LIGHT FIXTURES.
a. PROVIDE A UL924 AUTOMATIC LOAD CONTROL RELAY FOR THE EMERGENCY EGRESS LIGHTING FIXTURES. WIRE SO THAT THE SENSING CIRCUIT IS CONNECTED TO THE

NEAREST NORMAL POWER LIGHTING CIRCUIT VIA THE HOMERUN (AHEAD OF ANY CONTROLS). IF THE NORMAL POWER CIRCUIT IS LOST THE EMERGENCY EGRESS LIGHT
FIXTURES WILL AUTOMATICALLY TURN ON OVERRIDING ANY OCCUPANCY SENSOR CONTROLS TO THE EMERGENCY EGRESS LIGHT FIXTURES.

7. NEW MECH M102, IT M103:
A. GENERAL LIGHTS: THE "a" LIGHT FIXTURE(S) WILL HAVE TO BE MANUALLY TURNED "ON/OFF" VIA THE $ TOGGLE WALL SWITCH.
B. EMERGENCY EGRESS LIGHTS: THE "b" EMERGENCY EGRESS LIGHT FIXTURES IN THE MECHANICAL AND ELECTRICAL ROOMS SHALL AUTOMATICALLY TURN "ON" VIA THE INTEGRAL

OCCUPANCY SENSOR IN EACH TYPE E1S OR H1S LIGHT FIXTURE. THE EMERGENCY EGRESS FIXTURES SHALL AUTOMATICALLY TURN OFF WHEN THE ROOM IS VACANT FOR 15
MINUTES. SET THE TIME DELAY ON THE OCCUPANCY SENSORS TO 15 MINUTES. THERE ARE NO MANUAL CONTROLS FOR THESE EGRESS LIGHT FIXTURES, ONLY TO BE
CONTROLLED VIA THE INTEGRAL OCCUPANCY SENSORS.
a. PROVIDE A UL924 AUTOMATIC LOAD CONTROL RELAY FOR THE EMERGENCY EGRESS LIGHTING FIXTURES. WIRE SO THAT THE SENSING CIRCUIT IS CONNECTED TO THE

NEAREST NORMAL POWER LIGHTING CIRCUIT VIA THE HOMERUN (AHEAD OF CONTROLS). IF THE NORMAL POWER CIRCUIT IS LOST THE EMERGENCY EGRESS LIGHT FIXTURES
WILL AUTOMATICALLY TURN ON OVERRIDING ANY OCCUPANCY SENSOR CONTROLS TO THE EMERGENCY EGRESS LIGHT FIXTURES.

8. NEW STORAGE 220, STORAGE 233:
A. GENERAL LIGHTS: THE LIGHT FIXTURE(S) WILL HAVE TO BE MANUALLY TURNED ON WHEN ENTERING THE ROOM. THE LIGHT FIXTURE(S) WILL AUTOMATICALLY TURN OFF WHEN THE

ROOM IS VACANT FOR 5 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE VACANCY SENSOR TO 5 MINUTES. THE LIGHT FIXTURE(S) CAN MANUALLY BE
TURNED ON/OFF VIA THE $V1 COMBINATION WALL MOUNTED SENSOR/SWITCH.

9. NEW STORAGE 107, STORAGE 121B, 130, 131:
A. GENERAL LIGHTS: THE LIGHT FIXTURE(S) WILL HAVE TO BE MANUALLY TURNED ON WHEN ENTERING THE ROOM. THE LIGHT FIXTURE(S) WILL AUTOMATICALLY TURN OFF WHEN THE

ROOM IS VACANT FOR 5 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE VACANCY SENSOR TO 5 MINUTES. THE LIGHT FIXTURE(S) CAN MANUALLY BE
TURNED ON/OFF VIA THE $L1 WALL MOUNTED SWITCH.

10. STORAGE 130:
A. GENERAL LIGHTS: THE LIGHT FIXTURE(S) WILL HAVE TO BE MANUALLY TURNED ON WHEN ENTERING THE ROOM. THE LIGHT FIXTURE(S) WILL AUTOMATICALLY TURN OFF WHEN THE

ROOM IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE VACANCY SENSOR TO 15 MINUTES. THE LIGHT FIXTURE(S) CAN MANUALLY BE
TURNED ON/OFF VIA THE $L1 WALL MOUNTED SWITCH.

11. OPEN OFFICE 110A, 110B, 122, 230, 240:
A. GENERAL LIGHTS: THE "a" LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON TO 50% LIGHT LEVELS WHEN ENTERING THE ROOM. THE "a" LIGHT FIXTURES SHALL AUTOMATICALLY

TURN OFF WHEN THE ROOM IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR TO 15 MINUTES. THE "a" LIGHT
FIXTURES CAN MANUALLY BE TURNED ON/OFF/RAISED/DIMMED VIA THE $L2 WALL DIMMER(S).

B. EMERGENCY EGRESS LIGHTS: ALL "b" EMERGENCY EGRESS LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON WHEN ENTERING THE ROOM. THE "b" EMERGENCY EGRESS LIGHT
FIXTURES SHALL AUTOMATICALLY TURN OFF WHEN THEN ROOM IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR
TO 15 MINUTES. THE "b" EMERGENCY EGRESS LIGHT FIXTURES CAN ONLY BE TURNED ON/OFF VIA THE CEILING MOUNTED OCCUPANCY SENSOR, NO LOW-VOLTAGE WALL
CONTROLS FOR THESE EMERGENCY EGRESS LIGHT FIXTURES.
a. PROVIDE A UL924 AUTOMATIC LOAD CONTROL RELAY FOR THE EMERGENCY EGRESS LIGHTING FIXTURES. WIRE SO THAT THE SENSING CIRCUIT IS CONNECTED TO THE

NEAREST NORMAL POWER LIGHTING CIRCUIT VIA THE HOMERUN (AHEAD OF ANY CONTROLS). IF THE NORMAL POWER CIRCUIT IS LOST THE EMERGENCY EGRESS LIGHT
FIXTURES WILL AUTOMATICALLY TURN ON OVERRIDING ANY OCCUPANCY SENSOR CONTROLS TO THE EMERGENCY EGRESS LIGHT FIXTURES.

12. NEW CORRIDOR C102, C202, C203, C204, C205, CORRIDOR C103, C205, 110, PUBLIC LOBBY / WAITING C206, SECURE VEST V202:
A. GENERAL LIGHTS: ALL "a" LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON WHEN ENTERING THE CORRIDOR. THE "a" LIGHT FIXTURES SHALL AUTOMATICALLY TURN OFF WHEN

THEN CORRIDOR IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR TO 15 MINUTES. THE "a" LIGHT FIXTURE(S) CAN
MANUALLY BE TURNED ON/OFF VIA THE $L1 WALL MOUNTED SWITCH(ES).

B. EMERGENCY EGRESS LIGHTS: ALL "b" EMERGENCY EGRESS LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON WHEN ENTERING THE CORRIDOR. THE "b" EMERGENCY EGRESS
LIGHT FIXTURES SHALL AUTOMATICALLY TURN OFF WHEN THEN CORRIDOR IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE
OCCUPANCY SENSOR TO 15 MINUTES. THE "b" EMERGENCY EGRESS LIGHT FIXTURES CAN ONLY BE TURNED ON/OFF VIA THE CEILING MOUNTED OCCUPANCY SENSOR, NO LOW-
VOLTAGE WALL CONTROLS FOR THESE EMERGENCY EGRESS LIGHT FIXTURES.
a. PROVIDE A UL924 AUTOMATIC LOAD CONTROL RELAY FOR THE EMERGENCY EGRESS LIGHTING FIXTURES. WIRE SO THAT THE SENSING CIRCUIT IS CONNECTED TO THE

NEAREST NORMAL POWER LIGHTING CIRCUIT VIA THE HOMERUN (AHEAD OF ANY CONTROLS). IF THE NORMAL POWER CIRCUIT IS LOST THE EMERGENCY EGRESS LIGHT
FIXTURES WILL AUTOMATICALLY TURN ON OVERRIDING ANY OCCUPANCY SENSOR CONTROLS TO THE EMERGENCY EGRESS LIGHT FIXTURES.

13. NEW STAIR S102, S202:
A. STAIRWAY LIGHTS: WHEN THE STAIRS ARE OCCUPIED THE EMERGENCY EGRESS LIGHT FIXTURES WILL TURN ON TO 100% LIGHT LEVELS. WHEN THE STAIRS ARE VACANT FOR 15

MINUTES, THE EMERGENCY EGRESS LIGHT FIXTURES WILL DIM TO 10% LIGHT LEVELS.  THE LIGHT FIXTURES ARE ON 24/7/365, NO WALL CONTROLS FOR THE LIGHT FIXTURES.
a. THE LIGHT FIXTURES OVER THE STAIRS ON THE 1ST AND 2ND FLOORS SHALL BE CONNECTED TO A COMBINATION UL1008 BRANCH CIRCUIT EMERGENCY LIGHTING TRANSFER

SWITCH (BCELTS) AND A UL924 AUTOMATIC LOAD CONTROL RELAY (ALCR), BODINE GTD20A OR EQUAL. CONNECT HOME RUN (DIRECT FROM THE PANEL) CIRCUIT H2-27 TO THE
NORMAL POWER LINE SIDE, CONNECT THE HOME RUN CIRCUIT HS-5 TO THE EMERGENCY POWER LINE SIDE, CONNECT THE HOME RUN CIRCUIT H2-27 TO THE SENSING
CIRCUIT. THE LIGHT FIXTURES ARE ON 24/7/365. WIRE SO THAT IF SENSING CIRCUIT (NORMAL POWER) IS LOSS THEN THE DEVICE WILL AUTOMATICALLY TRANSFER TO
EMERGENCY POWER CIRCUIT. INSTALL DEVICE ABOVE ACCESSIBLE CEILING SPACE (OVER THE LANDING, NOT OVER THE STEPS).

14. TOP OF ELEVATOR SHAFT ELEV S137:
A. ELEVATOR LIGHTS: THE LIGHT FIXTURE(S) WILL HAVE TO BE MANUALLY TURNED ON/OFF VIA THE WALL MOUNTED TOGGLE SWITCH.

15. ELEVATOR PIT:
A. ELEVATOR LIGHTS: THE LIGHT FIXTURE(S) WILL HAVE TO BE MANUALLY TURNED ON/OFF VIA THE WALL MOUNTED TOGGLE SWITCH.

16. EXTERIOR LIGHT FIXTURES:
A. EMERGENCY EGRESS EXTERIOR LIGHTS: THE EXTERIOR LIGHT FIXTURES SHALL BE CONNECTED THROUGH A H-O-A SWITCH, LIGHTING CONTACTOR, EXTERIOR PHOTOSENSOR,

AND LIGHTING LOAD CONTROLLERS. REFER TO LIGHT CONTACTOR DETAIL ON SHEET E102. WHEN THE HOA SWITCH IS SET TO "A", THE EXTERIOR LIGHTS WILL BE AUTOMATICALLY
CONTROLLED BY THE PHOTOCELL TURNING EXTERIOR LIGHTS ON AT DUSK AND OFF AT DAWN. WHEN THE HOA SWITCH IS SET TO "H", THE EXTERIOR LIGHTS WILL BE MANUALLY
TURNED ON AND STAY ON UNTIL SWITCHED TO EITHER "O" OR "A". WHEN THE HOA SWITCH IS SET TO "O", THE EXTERIOR LIGHTS WILL BE MANUALLY TURNED OFF AND STAY OFF
UNTIL SWITCHED TO EITHER "H" OR "A".
a. PROVIDE A UL924 AUTOMATIC LOAD CONTROL RELAY FOR THE EMERGENCY EGRESS EXTERIOR LIGHTING CIRCUIT. WIRE SO THAT THE SENSING CIRCUIT IS CONNECTED TO

THE NEAREST NORMAL POWER LIGHTING CIRCUIT VIA THE HOMERUN (AHEAD OF ANY SWITCHING/DIMMING CONTROLS). IF THE NORMAL POWER CIRCUIT IS LOST THE
EMERGENCY EGRESS EXTERIOR LIGHT FIXTURES WILL AUTOMATICALLY TURN ON OVERRIDING THE LIGHTING CONTACTOR CONTROLS TO THE EMERGENCY EGRESS
EXTERIOR LIGHT FIXTURES.

17. EXTERIOR FLAG POLE LIGHT FIXTURES:
A. EXTERIOR LIGHTS: THE TYPE "T1" EXTERIOR FLAG POLE LIGHT FIXTURES SHALL BE CONNECTED THROUGH A H-O-A SWITCH, LIGHTING CONTACTOR, EXTERIOR PHOTOSENSOR,

AND LIGHTING LOAD CONTROLLERS. REFER TO LIGHT CONTACTOR DETAIL ON SHEET E102. WHEN THE HOA SWITCH IS SET TO "A", THE EXTERIOR FLAG POLE LIGHTS WILL BE
AUTOMATICALLY CONTROLLED BY THE PHOTOCELL TURNING EXTERIOR FLAG POLE LIGHTS ON AT DUSK AND OFF AT DAWN. WHEN THE HOA SWITCH IS SET TO "H", THE EXTERIOR
FLAG POLE LIGHTS WILL BE MANUALLY TURNED ON AND STAY ON UNTIL SWITCHED TO EITHER "O" OR "A". WHEN THE HOA SWITCH IS SET TO "O", THE EXTERIOR FLAG POLE LIGHTS
WILL BE MANUALLY TURNED OFF AND STAY OFF UNTIL SWITCHED TO EITHER "H" OR "A".

18. CORRIDOR C202:
A. GENERAL LIGHTS: ALL "c" LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON WHEN ENTERING THE CORRIDOR. THE "c" LIGHT FIXTURES SHALL AUTOMATICALLY TURN OFF WHEN

THEN CORRIDOR IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE OCCUPANCY SENSOR TO 15 MINUTES. THE "c" LIGHT FIXTURE(S) CAN
MANUALLY BE TURNED ON/OFF VIA THE $L1 WALL MOUNTED SWITCH(ES).

B. EMERGENCY EGRESS LIGHTS: ALL "d" EMERGENCY EGRESS LIGHT FIXTURES SHALL AUTOMATICALLY TURN ON WHEN ENTERING THE CORRIDOR. THE "d" EMERGENCY EGRESS
LIGHT FIXTURES SHALL AUTOMATICALLY TURN OFF WHEN THEN CORRIDOR IS VACANT FOR 15 MINUTES, UNLESS MANUALLY TURNED OFF. SET THE TIME DELAY ON THE
OCCUPANCY SENSOR TO 15 MINUTES. THE "d" EMERGENCY EGRESS LIGHT FIXTURES CAN ONLY BE TURNED ON/OFF VIA THE CEILING MOUNTED OCCUPANCY SENSOR, NO LOW-
VOLTAGE WALL CONTROLS FOR THESE EMERGENCY EGRESS LIGHT FIXTURES.
a. PROVIDE A UL924 AUTOMATIC LOAD CONTROL RELAY FOR THE EMERGENCY EGRESS LIGHTING FIXTURES. WIRE SO THAT THE SENSING CIRCUIT IS CONNECTED TO THE

NEAREST NORMAL POWER LIGHTING CIRCUIT VIA THE HOMERUN (AHEAD OF ANY CONTROLS). IF THE NORMAL POWER CIRCUIT IS LOST THE EMERGENCY EGRESS LIGHT
FIXTURES WILL AUTOMATICALLY TURN ON OVERRIDING ANY OCCUPANCY SENSOR CONTROLS TO THE EMERGENCY EGRESS LIGHT FIXTURES.

LIGHTING CONTROLS - SEQUENCE OF OPERATIONS (ROOM BY ROOM)

TYPE MOUNTING PERFORMANCE SPECIFICATION

LIGHTING SENSOR AND SWITCH SCHEDULE

WALL 
(46"AFF TO 
CENTER)

L1S
2-BUTTON SWITCH "ON/OFF".  MOUNTS IN ANY SINGLE-GANG WALL BOX.  CLASS 2 OPERATION WITH VOLTAGES NOT
TO EXCEED 35 VOLTS DC.  TEMPERATURE RANGE OF 0 DEGREES C TO 40 DEGREES C.  MAXIMUM 90% RELATIVE
HUMIDITY.  REFER TO THE "LIGHTING CONTROLS" ON EACH LIGHTING FLOOR PLAN FOR ADDITIONAL
OPERATION/PROGRAMMING REQUIREMENTS.

WALL 
(46"AFF TO 
CENTER)

L2S
2-BUTTON 0-10V DIMMER WITH "ON/OFF/RAISE/LOWER".   MOUNTS IN ANY SINGLE-GANG WALL BOX.  CLASS 2
OPERATION WITH VOLTAGES NOT TO EXCEED 35 VOLTS DC.  TEMPERATURE RANGE OF 0 DEGREES C TO 40 DEGREES
C. MAXIMUM 90% RELATIVE HUMIDITY.  REFER TO THE "LIGHTING CONTROLS" ON EACH LIGHTING FLOOR PLAN FOR
ADDITIONAL OPERATION/PROGRAMMING REQUIREMENTS.

WALL 
(46"AFF TO 
CENTER)

V1S

O1 CEILING

CEILING

WALLO3

V1

VACANCY SENSOR SWITCH (MANUAL ON/AUTO OFF). OPERATING VOLTAGE OF 277 VOLTS.  VACANCY SENSOR SHALL 
BE PIR TECHNOLOGY.  MOUNTS IN ANY SINGLE-GANG WALL BOX.  SENSOR SHALL HAVE A 180 DEGREES FIELD-OF-
VIEW WITH UP TO 900 SQUARE FEET MAJOR MOTION COVERAGE AND 400 SQUARE FEET OF MINOR MOTION 
COVERAGE.  LIGHTING LOAD OF 6 AMPS.  TEMPERATURE RANGE OF 0 DEGREES C TO 40 DEGREES C.  MAXIMUM 90% 
RELATIVE HUMIDITY.  REFER TO THE "LIGHTING CONTROLS" ON EACH LIGHTING FLOOR PLAN FOR AUTO-OFF TIME 
DELAYS AND ADDITIONAL OPERATION/PROGRAMMING REQUIREMENTS. 

CEILING MOUNTED OCCUPANCY SENSOR (AUTO ON/AUTO OFF).  OCCUPANCY SENSOR SHALL BE DUAL TECHNOLOGY 
(PIR AND ULTRASONIC).  CLASS 2 OPERATION WITH VOLTAGES 20 - 24 VOLTS DC.  SENSOR SHALL HAVE A 360 
DEGREES FIELD-OF-VIEW WITH UP TO 2000 SQUARE FEET MOTION COVERAGE AT 8 TO 12 FEET MOUNTING HEIGHT. 
TEMPERATURE RANGE OF 0 DEGREES C TO 40 DEGREES C.  MAXIMUM 90% RELATIVE HUMIDITY.  REFER TO THE 
"LIGHTING CONTROLS" ON EACH LIGHTING FLOOR PLAN FOR AUTO-OFF TIME DELAYS AND ADDITIONAL 
OPERATION/PROGRAMMING REQUIREMENTS.  PROVIDE WITH MANUFACTURER REQUIRED POWER PACKS. 

CEILING MOUNTED VACANCY SENSOR (MANUAL ON/AUTO OFF).  VACANCY SENSOR SHALL BE PIR TECHNOLOGY. 
CLASS 2 OPERATION WITH VOLTAGES 20 - 24 VOLTS DC.  SENSOR SHALL HAVE A 360 DEGREES FIELD-OF-VIEW WITH 
UP TO 2000 SQUARE FEET MOTION COVERAGE AT 8 TO 12 FEET MOUNTING HEIGHT.  REFER TO THE "LIGHTING 
CONTROLS" ON EACH LIGHTING FLOOR PLAN FOR AUTO-OFF TIME DELAYS.  TEMPERATURE RANGE OF 0 DEGREES C 
TO 40 DEGREES C.  MAXIMUM 90% RELATIVE HUMIDITY.  REFER TO THE "LIGHTING CONTROLS" ON EACH LIGHTING 
FLOOR PLAN FOR AUTO-OFF TIME DELAYS AND ADDITIONAL OPERATION/PROGRAMMING REQUIREMENTS.  PROVIDE 
WITH MANUFACTURER REQUIRED POWER PACKS. 

WALL CORNER MOUNTED OCCUPANCY SENSOR (AUTO ON/AUTO OFF).  OCCUPANCY SENSOR SHALL BE DUAL 
TECHNOLOGY (PIR AND ULTRASONIC).  CLASS 2 OPERATION WITH VOLTAGES 20 - 24 VOLTS DC.  SENSOR SHALL HAVE 
A 90 DEGREES FIELD-OF-VIEW WITH UP TO 2500 SQUARE FEET  OF MAJOR MOTION COVERAGE AND 1225 SQUARE 
FEET OF MINOR MOTION AT 7 TO 9 FEET MOUNTING HEIGHT.  TEMPERATURE RANGE OF 0 DEGREES C TO 40 DEGREES 
C. MAXIMUM 90% RELATIVE HUMIDITY.  REFER TO THE "LIGHTING CONTROLS" ON EACH LIGHTING FLOOR PLAN FOR
AUTO-OFF TIME DELAYS AND ADDITIONAL OPERATION/PROGRAMMING REQUIREMENTS.  PROVIDE WITH
MANUFACTURER REQUIRED POWER PACKS.

WALL 
(46"AFF TO 
CENTER)

L4S
5-BUTTON WALL STATION WITH 0-10V RAISE AND LOWER BUTTONS.  BUTTON 1 TURNS ON/SELECTS "a" LIGHT
FIXTURES, BUTTON 2 TURNS ON/SELECTS"b" LIGHT FIXTURES, BUTTON 3 TURNS ON/SELECTS"c" LIGHT FIXTURES,
BUTTON 4 TURNS ON/SELECTS"d" LIGHT FIXTURES, BUTTON 5 TURNS ALL LIGHT FIXTURES OFF.   ONCE YOU PRESS A
BUTTON THE LED LIGHT NEXT TO THE BUTTON TURNS ON TO INDICATE THE LIGHT ZONE THAT IS OPERATIONAL AND
THEN YOU CAN RAISE/LOWER THE LIGHT LEVELS OF THE LIGHT FIXTURES IN THAT ZONE.  MOUNTS IN ANY SINGLE-
GANG WALL BOX.  CLASS 2 OPERATION WITH VOLTAGES NOT TO EXCEED 36 VOLTS DC.  TEMPERATURE RANGE OF 0
DEGREES C TO 40 DEGREES C.  MAXIMUM 90% RELATIVE HUMIDITY.  REFER TO THE "LIGHTING CONTROLS" ON EACH
LIGHTING FLOOR PLAN FOR ADDITIONAL OPERATION/PROGRAMMING REQUIREMENTS.

WALL 
(46"AFF TO 
CENTER)

LSCS
QSWS2-5B1-**-G: 5-BUTTON WALL STATION FOR 5 PROGRAMMED SCENE CONTROLS. REFER TO THE SEQUENCE OF 
OPERATIONS ON SHEET E102 ON HOW TO PROGRAM EACH BUTTON. MOUNTS IN ANY SINGLE-GANG WALL BOX. CLASS 
2 OPERATION WITH VOLTAGES NOT TO EXCEED 36 VOLTS DC. TEMPERATURE RANGE OF 0 DEGR4EES C TO 40 
DEGREES C. MAXIMUM 90% RELATIVE HUMIDITY. REFER TO THE "LIGHTING CONTROLS" ON EACH LIGHTING FLOOR 
PLAN FOR ADDITION OPERATION/PROGRAMMING REQUIREMENTS.

WALLV3
WALL CORNER MOUNTED VACANCY SENSOR (MANUAL ON/AUTO OFF).  VACANCY SENSOR SHALL BE DUAL 
TECHNOLOGY (PIR AND ULTRASONIC).  CLASS 2 OPERATION WITH VOLTAGES 20 - 24 VOLTS DC.  SENSOR SHALL HAVE 
A 90 DEGREES FIELD-OF-VIEW WITH UP TO 2500 SQUARE FEET  OF MAJOR MOTION COVERAGE AND 1225 SQUARE 
FEET OF MINOR MOTION AT 7 TO 9 FEET MOUNTING HEIGHT.  TEMPERATURE RANGE OF 0 DEGREES C TO 40 DEGREES 
C. MAXIMUM 90% RELATIVE HUMIDITY.  REFER TO THE "LIGHTING CONTROLS" ON EACH LIGHTING FLOOR PLAN FOR
AUTO-OFF TIME DELAYS AND ADDITIONAL OPERATION/PROGRAMMING REQUIREMENTS.  PROVIDE WITH
MANUFACTURER REQUIRED POWER PACKS.

LIGHTING CONTACTOR LC2 WIRING DIAGRAM
SCALE: NONE
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1. BASIC REQUIREMENTS FOR ELECTRICAL SYSTEMS: REFER TO BIDDING INSTRUCTION BELOW FOR BIDDING THE LIGHT FIXTURE SCHEDULE ABOVE.
2. ONLY AFTER THE BIDDING PROCESS IS COMPLETED AND CONTRACT HAS BEEN SIGNED SHALL VALUE ENGINEERING (VE) SUBSTITUTION LIGHT FIXTURES BE CONSIDERED.

BIDDING INSTRUCTIONS:

A. PRODUCTS ARE GENERALLY SPECIFIED BY A PERFORMANCE SPECIFICATION AND/OR BY MANUFACTURER'S NAME AND MODEL NUMBER OR TRADE NAME.

1. WHEN SPECIFIED ONLY BY A PERFORMANCE SPECIFICATION, THE CONTRACTOR MAY USE ANY MANUFACTURER WHO MEETS THE PERFORMANCE SPECIFICATION AND
APPLICABLE CODES.

2. WHEN SEVERAL PRODUCTS/MANUFACTURERS ARE SPECIFIED TOGETHER, THEN THE CONTRACTOR HAS THE OPTION OF USING ANY PRODUCT/MANUFACTURER LISTED.
THE CONTRACTOR'S BID SHALL BE COMPILED ON THE USE OF THE LISTED PRODUCTS WITHOUT EXCEPTION.  SUBSTITUTIONS WILL ONLY BE CONSIDERED AFTER THE
CONTRACT HAS BEEN SIGNED AND SHALL BE SUBJECT TO THE REQUIREMENTS OF "SUBSTITUTIONS" NOTED BELOW.

3. WHEN SEVERAL PRODUCTS/MANUFACTURERS ARE SPECIFIED TOGETHER AND THE SYSTEM DESIGN IS BASED ON ONE OF THE LISTED PRODUCTS BY SPECIFIC MODEL
NUMBER(S) OR CATALOG NUMBER(S), THE CONTRACTOR HAS THE OPTION OF USING THE ONE SPECIFIC PRODUCT OR ANY PRODUCT/MANUFACTURER LISTED.
HOWEVER, WHEN ANOTHER LISTED PRODUCT/MANUFACTURER IS USED, THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING THAT THE PRODUCT(S) ARE
COMPATIBLE WITH BUILDING DESIGN, ELECTRICAL DESIGN, AND MECHANICAL DESIGN; ARE EQUAL TO THE BASIS-OF-DESIGN PRODUCT IN QUALITY, APPEARANCE,
CONSTRUCTION AND PERFORMANCE (INCLUDING LAMPING AND LENSES FOR LIGHTING FIXTURES); AND WILL NOT NECESSITATE DESIGN MODIFICATIONS BY THE
ARCHITECT/ENGINEER.  THE CONTRACTOR'S BID SHALL BE COMPILED ON THE USE OF THE LISTED PRODUCTS/MANUFACTURERS WITHOUT EXCEPTION.  SUBSTITUTIONS
WILL ONLY BE CONSIDERED AFTER THE CONTRACT HAS BEEN SIGNED AND SHALL BE SUBJECT TO THE REQUIREMENTS OF "SUBSTITUTIONS" NOTED BELOW.

4. WHEN ONLY ONE MANUFACTURER'S NAME IS LISTED WITH THE CATALOG NUMBER, THIS SHALL BE THE BASIS OF THE BID.  THE CONTRACTOR'S BID SHALL BE
COMPILED ON THE USE OF THE LISTED PRODUCT(S) ONLY.  SUBSTITUTIONS WILL ONLY BE CONSIDERED AFTER THE CONTRACT HAS BEEN SIGNED AND SHALL BE 
SUBJECT TO THE REQUIREMENTS OF "SUBSTITUTIONS" NOTED BELOW.

5. A REQUEST FOR SUBSTITUTION SHALL BE MADE IN WRITING FROM THE GENERAL CONTRACTOR ONLY. REQUESTS BY DISTRIBUTORS, MANUFACTURERS, OR
MANUFACTURER'S REPRESENTATIVES WILL NOT BE CONSIDERED.  ORAL REQUESTS WILL NOT BE CONSIDERED.  REQUEST FOR DEVIATIONS FROM PRODUCT 
SPECIFICATIONS WILL NOT BE CONSIDERED.

6. REQUEST FOR SUBSTITUTIONS WILL NOT BE CONSIDERED DURING BIDDING UNLESS THE SPECIFIED PRODUCT IS DISCONTINUED.
7. IF APPROVAL FOR A SUBSTITUTION IS GRANTED, SAMPLES SHALL BE SUBMITTED IF AND AS REQUESTED BY ENGINEER.
8. APPROVAL OF SUBSTITUTIONS PRIOR TO SHOP DRAWING SUBMITTAL WILL NOT BE GRANTED.

SUBSTITUTIONS

A. ANY SUBSTITUTION TO THE BASIS OF DESIGN LIGHT FIXTURES SHALL REQUIRE COMPLETE PHOTOMETRIC POINT-BY-POINT CALCULATIONS (AT NO ADDITIONAL COST TO THE
CONTRACT) OF ALL AREAS (ROOMS) THE SUBSTITUTE LIGHT FIXTURES WILL BE INSTALLED.  THE PHOTOMETRIC CALCULATIONS SHALL INCLUDE SUBSTITUTE LIGHT FIXTURE(S) AND
ANY NON-SUBSTITUTE LIGHT FIXTURE(S) WHERE THEY ARE ALL IN THE SAME AREA (ROOM).  ARCHITECT/ENGINEER SHALL THEN REVIEW SUBSTITUTION CUT SHEETS AND
PHOTOMETRIC CALCULATIONS TO DETERMINE IF THE LIGHT FIXTURES ARE EQUAL TO THE BASIS OF DESIGN.

B. SUBSTITUTIONS ARE UNDERSTOOD TO MEAN THAT THE CONTRACTOR:

1. HAS PERSONALLY INVESTIGATED THE PROPOSED SUBSTITUTE AND HAS DETERMINED THAT IT IS EQUAL OR SUPERIOR IN ALL RESPECTS, INCLUDING APPEARANCE, TO
THE ITEM SPECIFIED.

2. WILL PROVIDE THE SAME GUARANTEE FOR THE SUBSTITUTION THAT THEY WOULD FOR THE EQUIPMENT SPECIFIED,

3. HAS COORDINATED THE INSTALLATION OF THE SUBSTITUTE, PROVIDING DESIGN MODIFICATIONS AND CHANGES AS REQUIRED FOR THE WORK TO BE COMPLETE IN ALL
RESPECTS.

4. HAS COORDINATED THE INSTALLATION OF THE SUBSTITUTE WITH THE GENERAL CONTRACTOR PERTAINING TO CHANGES REQUIRED FOR THE WORK TO BE COMPLETE
WITH ALL TRADES (ALL CHANGES SHALL BE PROVIDED WITHOUT ADDITIONAL COST TO THE CONTRACT).

5. ALL REQUIRED DESIGN MODIFICATIONS AND/OR CHANGES SHALL BE SUBMITTED WITH THE SHOP DRAWINGS FOR THE SUBSTITUTE EQUIPMENT.

6. HAS COORDINATED WITH THE LIGHT CONTROLS MANUFACTURER TO ENSURE SUBSTITUTION WILL WORK WITH SPECIFIED LIGHT CONTROLS AND SEQUENCE OF
OPERATIONS.

7. HAS PROVIDED THE AMOUNT OF CREDIT DUE THE OWNER IF THE SUBSTITUTION IS ACCEPTED.

C. THE ARCHITECT/ENGINEER WILL INDICATE ON WHICH OF THESE ITEMS THE CONTRACTOR MAY SUBMIT SHOP DRAWINGS FOR REVIEW.  THE ACCEPTANCE BY THE
ARCHITECT/ENGINEER OF ANY OR ALL OF THOSE ITEMS LISTED BY THE CONTRACTOR FOR REVIEW SHALL NOT CONSTITUTE AN APPROVAL OF THE SUBSTITUTE BUT SHALL MEAN THAT
THE CONTRACTOR MAY THEN SUBMIT DETAILED SHOP DRAWINGS FOR REVIEW.  WHEN A REQUEST FOR SUBSTITUTION IS GRANTED, THE ARCHITECT/ENGINEER WILL REVIEW SHOP
DRAWINGS AS FOLLOWS:

1. IF SHOP DRAWINGS FOR THE SUBSTITUTE EQUIPMENT ARE MARKED "AMEND & RESUBMIT" ON FIRST SUBMITTAL, THE CONTRACTOR IS ALLOWED TO RESUBMIT FOR TWO
ADDITIONAL REVIEWS, UNLESS THE ARCHITECT/ENGINEER PROVIDES OTHER INSTRUCTIONS.  IF AFTER THE THIRD REVIEW, THE SUBSTITUTE EQUIPMENT IS NOT ACCEPTED,
THE SPECIFIED EQUIPMENT SHALL BE PROVIDED WITHOUT ANY ADDITIONAL COST TO THE CONTRACT.

2. IF SHOP DRAWINGS FOR THE SUBSTITUTE EQUIPMENT ARE MARKED "REJECTED – SEE REMARKS" AT ANY SUBMITTAL LEVEL, THE CONTRACTOR SHALL STOP ANY
FURTHER SUBMITTALS OF ANY SUBSTITUTE EQUIPMENT. THE ARCHITECT/ENGINEER WILL NOT REVIEW ANY ADDITIONAL SUBSTITUTE EQUIPMENT AND THE CONTRACTOR
SHALL SUBMIT AND PROVIDE THE SPECIFIED EQUIPMENT WITHOUT ANY ADDITIONAL COST TO THE CONTRACT.

LIGHT FIXTURE SCHEDULE NOTES:

LIGHTING FIXTURE SCHEDULE

FIXTURE TYPE MOUNTING LED WATTS
MANUFACTURER & CATALOG NUMBER (BASIS OF
DESIGN) REMARKS

A2 RECESSED CEILING 4300 LUMEN LED 31 W DAY-BRITE: 2FGXG43L840-4-RS-UNV-DIM

A3 RECESSED CEILING 4800 LUMEN LED 36 W DAY-BRITE: 2FGXG48L840-4-RS-UNV-DIM

A4 RECESSED CEILING 5400 LUMEN LED 41 W DAY-BRITE: 2FGXG54L840-4-RS-UNV-DIM

B1 RECESSED CEILING 3000 LUMEN LED 22 W DAY-BRITE: 2FGXG30L840-2-RS-UNV-DIM

B2 RECESSED CEILING 3800 LUMEN LED 28 W DAY-BRITE: 2FGXG38L840-2-RS-UNV-DIM

B3 RECESSED CEILING 4500 LUMEN LED 34 W DAY-BRITE: 2FGXG45L840-2-RS-UNV-DIM

C1 RECESSED CEILING 500 LUMEN LED 6 W LIGHTOLIER: 4RN-C4L05840MZ10U-C4RDLCC

C2 RECESSED CEILING 1000 LUMEN LED 11 W LIGHTOLIER: 4RN-C4L10840MZ10U-C4RDLCC

E1 PENDANT CEILING 5500 LUMEN LED 41 W DAY-BRITE: FSS455L840-UNV-DIM PENDANT MOUNT LIGHT FIXTURE 9'-0" AFF TO BOTTOM OF LIGHT FIXTURE, UNLESS
NOTED OTHERWISE.

E1S PENDANT CEILING 5500 LUMEN LED 41 W DAY-BRITE: FSS455L840-UNV-DIM-SWZCS PENDANT MOUNT LIGHT FIXTURE 9'-0" AFF TO BOTTOM OF LIGHT FIXTURE, UNLESS
NOTED OTHERWISE.   PROVIDE LIGHT FIXTURE WITH INTEGRAL OCCUPANCY SENSOR.

E2 SURFACE CEILING 5500 LUMEN LED 41 W DAY-BRITE: FSS455L840-UNV-DIM

F1 SURFACE WALL 4300 LUMEN LED 33 W DAY-BRITE: V3W243L840-UNV-DIM COORDINATE WITH ELEVATOR INSTALLER AND ELEVATOR INSPECTOR FOR FINAL
WALL MOUNTING HEIGHT FOR LIGHT FIXTURES IN ELEVATOR PIT AND TOP OF
ELEVATOR SHAFT.

G1 SURFACE CEILING 1000 LUMEN LED 15 W LIGHTOLIER: S7R-8-40K-10-Z10U COLOR FINISH SHALL BE WHITE, UNLESS OTHERWISE NOTED BY ARCHITECT.  LIGHT
FIXTURE SHALL BE WET RATED AND NON-CONDUCTIVE FOR SHOWER APPLICATION.

H1 SURFACE CEILING 2000 LUMEN LED 17 W DAY-BRITE: FSS-2-20L-840-UNV-DIM

H1S SURFACE CEILING 2000 LUMEN LED 17 W DAY-BRITE: FSS-2-20L-840-UNV-DIM-SWZCS PROVIDE LIGHT FIXTURE WITH INTEGRAL OCCUPANCY SENSOR.

K1 SUFACE WALL 8000 LUMEN LED 70 W STONCO: LPW32-70-NW-G3-4-UNV-* * = ARCHITECT TO SELECT COLOR FINISH. MOUNT 22'-0" ABOVE THE GROUND
LEVELTO THE TOP OF THE FIXTURE.

T1 IN-GRADE MOUNT 3000 LUMEN LED 27 W HADCO: SL43-*-C-F-N-N-SP1 * = ARCHITECT TO SELECT COLOR FINISH. LIGHT FIXTURE HAS SELECTABLE WATTAGE
AND BEAM TYPE. CALCULATIONS HAVE BEEN MADE USING THE 27 WATT AND
NARROW BEAM OPTIONS.

X1 CEILING LED 3 W PHILIPS CHLORIDE:   44RLU-1-RM

X2 CEILING LED 3 W PHILIPS CHLORIDE:   44RLU-2-R

X3 SURFACE WALL LED PHILIPS CHLORIDE:   44RLU-1-RM WALL MOUNT AT 8'-0" AFF TO THE BOTTOM OF THE EXIT SIGN, UNLESS NOTED
OTHERWISE.
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FNEW PANEL

NOTE 1.  PROVIDE GFCI RATED BREAKER(S) FOR CIRCUIT(S) 25, 46

REC STORAGE 130

REC MULTIPURPOSE / EOC 121A

REC MULTIPURPOSE / EOC 121A

REC MULTIPURPOSE / EOC 121A

REC STORAGE 130

REC STORAGE 130

REFRIG LACTATION 108

LIGHTING CONTACTOR LC2 NEW MECH M102

REC LACTATION 108

REC LACTATION 108, CORRIDOR 110

REFRIG ECC BREAK ROOM 111

MICROWAVE ECC BREAK ROOM 111

REC ECC BREAK ROOM 111

REC ECC BREAK ROOM 111

ELECTRIC WATER COOLER CORRIDOR C103

REC M. TLT T104, W. TLT T105

REC MULTIPURPOSE / EOC 121A

REC MULTIPURPOSE / EOC 121A

REC MULTIPURPOSE / EOC 121A

REC STORAGE 130

REC STORAGE 130

REC OFFICE 110C

REC OPEN OFFICES 110A, 110B

REC OPEN OFFICE 110A

REC OPEN OFFICE 110B

REC OPEN OFFICE 110A

REC OPEN OFFICE 110B

REC FLOOR BOX MULTIPURPOSE / EOC 121A

ACCESS CONTROL PANEL 1

REC FLOOR BOX MULTIPURPOSE / EOC 121A

REC FLOOR BOX MULTIPURPOSE / EOC 121A

REC IT M103

REC IT M103

FLOOR RACK #2 REC IT M103

FLOOR RACK #1 REC IT M103

REC FLOOR BOX MULTIPURPOSE / EOC 121A

ACCESS CONTROL PANEL 2

REC IT M103

REC FLOOR BOX MULTIPURPOSE / EOC 121A

REC FLOOR BOX MULTIPURPOSE / EOC 121A

REC FLOOR BOX MULTIPURPOSE / EOC 121A

REC FLOOR BOX MULTIPURPOSE / EOC 121A

SPACE

SPARE

WC-1, WC-2, UR-1 TLT T104, T105

SPD - SPACE

SPD - SPACE

SPD - SPACE

SPACE

DOOR POWER SUPPLIES 122.1, 121C, 131

SPARE

SPARE

SPARE

SPACE

SPD

SPD

SPD

STORAGE 131

SPARE

SPARE

.36.36

.72.24

.72

.54.36

.54

1.2

.541.2

.36.36

.36.72

.6.72

.36.36

.36.36

.72

1.5

1.91

1.9.54

.72 .6

.72 .36

.36

.36

.36.72

.36

.36.36

.36 .36

.36 .36

.36 .09

.2

--

--

.03 -

.03 -

-

- -

.03 -

- -

208Y/120V

SURFACE

YES

20/1 K

K

R

R

K

C

10,000 AIC

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

R

R

R

R

R

R

N

R

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

R

R20/1

20/1

20/1

20/1

20/1

20/1

20/1

R

R

R

R

R

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

3PH, 4W 225A

YES

41

9

25

33

39

37

35

27

29

31

17

23

19

21

13

15

11

1

5

7

3

42

10

26

34

38

40

36

30

32

28

18

22

24

20

14

16

12

2

6

8

4

R

R

R

R

R

R

R

C

C

R

R

C

C

R

R

R

R

R

R

R

R

200A MLO YES

1/2"#12

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

#12

#12

#12

#12

#12

#12

#12

#12

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

#12

#12

#12

#12

#12

#12

#12

#12

1/2"

1/2"

1/2"

1/2"

#12
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#12 #12
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#12

#12
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#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12 1/2"#12

1/2"
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#12
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-
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44
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43
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49

53

47

59

57

55

20/1

20/1

20/1

-

20/1

-/3

-

-

-

20/1 R

20/1

20/1

20/1

20/1

30/3

-

-

-

N

N

-

N

-

-

-

-

LOAD SERVED

INTERRUPT RATING:

MOUNTING:

VOLTAGE:

SOLID NEUTRAL:

6.2710.16 9.93

L3DMDBKR L1 L2 BKRLOAD SERVED

BUS RATING:

MAIN:

SYSTEM:

GROUND BUS:

INTEGRAL SPD:

LOADS (        )

LIGHTING

REC TO 10 KVA

REC REMAINING

LARGEST MOTOR

SPACE HEATING

KITCHEN EQUIPMENT

CONNECTED

0

10

5.84

0

0

0

3.9

5.33

DEMAND

1.25

1.0

0.5

1.0

0.25

0.0

0.9

1.25

0

10

2.92

0

0

0

3.51

6.66

FACTOR

TOTAL CONNECTED LOAD

MIN. FEEDER / PANEL CAPACITY

1.29 1.0 1.29

CONTINUOUS

NON-CONTINUOUS

DEMAND

67.724.4

26.4 73.2

AMPSKVA

KVA AMPS

CKT CKT DMD

KVA

DEMAND 0 1.0 0

OVERALL DEMAND FACTOR 0.92

CONDPHASE NEUT GND NEUTPHASE CONDGND

LOADS (KVA)

WATER HEATING

AIR CONDITIONING 0

0

CONNECTED

0

0

DEMAND
FACTOR

1.0

1.0

DEMAND

NON-SEASONAL MOTORS

L1 L2 L3

PHASE LOAD TOTALS

GNEW PANEL

NOTE 1.  PROVIDE GFCI RATED BREAKER(S) FOR CIRCUIT(S) 2, 4, 6, 8, 10

REC OFFICE 127

REC CORRIDOR C103

REC OPEN OFFICE 122

REC OFFICE 123

REC OFFICE 125

REC OFFICE 129

REC NEW CORRIDOR C102

REC ELEVATOR PIT

DISHWASHER BREAK ROOM / KITCHEN 120

REC ICE MAKER BREAK ROOM / KITCHEN 120

REC REFRIG BREAK ROOM / KITCHEN 120

REC BREAK ROOM / KITCHEN 120

REC BREAK ROOM / KITCHEN 120

REC BREAK ROOM / KITCHEN 120

REC BREAK ROOM / KITCHEN 120

REC BREAK ROOM / KITCHEN 120

REC OPEN OFFICE 122

REC OPEN OFFICE 122, STAIR S102

REC OFFICE 124

REC OFFICE 126

REC OFFICE 128

MICROWAVE BREAK ROOM / KITCHEN 120

NEMA 14-50R BREAK ROOM / KITCHEN 120

SPARE

MOD - MECH M102

SPARE

MICROWAVE BREAK ROOM / KITCHEN 120

WATER HEATER (WHR-1) - MEN TOILET T104

REC FLOOR BOX OPEN OFFICE 122

REC FLOOR BOX OPEN OFFICE 122

WATER HEATER (WHR-2) - BREAK ROOM 111

NEW DIESEL GENERATOR LOADCENTER

SPARE

SPARE

NEW DIESEL GENERATOR LOADCENTER

REC FLOOR BOX OPEN OFFICE 122

REC FLOOR BOX OPEN OFFICE 122

REC FLOOR BOX OPEN OFFICE 122

WATER HEATER (WHR-2) - LACTATION 108

REC FLOOR BOX OPEN OFFICE 122

WATER HEATER (WHR-1) - WOMEN TOILET T105

WATER HEATER (WHR-2) - BREAK ROOM 120

DOOR POWER SUPPLIES S102.1, S102.2, 122.2

REC NEW MECH M102

REC EXTERIOR

SPD - SPACE

SPD - SPACE

SPD - SPACE

DOOR POWER SUPPLIES C103, C102, M103

NEMA 14-50R BREAK ROOM / KITCHEN 120

REC NEW MECH M102

SPARE

SPARE

SPARE

SPD

SPD

SPD

SPARE

SPARE

SPARE

.24.5

4.18

1.5

1.5.72

-

.18

-1.01

1.44.72

.18.72

.18.54

-.36

1.96.36

.72

.36

1.96.54

-.54

.72 .18

.72 .18

.18

.72

.18.72

1.44

1.44.72

.72 1.44

.72 1.44

- 4

.54

.09-

.36-

.03 -

.03 -

-

- .09

.03 -

- .54

208Y/120V

SURFACE

YES

20/1 R

K

N

K

R

R

10,000 AIC

20/1

20/1

20/1

20/1

20/1

20/1

50/2

20/1

20/1

20/1

20/1

R

R

R

R

R

R

R

R

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

R

R20/1

20/1

20/1

20/1

20/1

20/1

20/1

R

R

R

R

R

60/2

20/1

20/1

-

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

3PH, 4W 225A

YES

41

9

25

33

39

37

35

27

29

31

17

23

19

21

13

15

11

1

5

7

3

42

10

26

34

38

40

36

30

32

28

18

22

24

20

14

16

12

2

6

8

4

K

K

K

A

-

-

-

-

N

N

R

R

R

R

R

R

W

W

W

W

W

200A MLO YES

1/2"#12

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

#12

#12

#12

#12

#12

#12

#12

#12

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

#12

#12

#12

#12

#12

#12

#12

#12

1/2"

1/2"

1/2"

1/2"

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12 #12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

-

-

-

-

-

-

#12

#12

#12

#8 3/4"#8

1/2"

1/2"

1/2"

-

#12

#12

#12

-

-

-

-

-

-

-

-

#1

1-1/2"

1/2"

1/2"

1/2"

#1

#12

#12

#12

1/2"

1/2"

1/2"

#12

#12

#12

1/2"

1/2"

1/2"

1/2"

#12

#12

#12

#12

1/2"#12

#10

#12

#12

#12

-

-

-

-

-

#4

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

-

#12

#12

#12

#12

#12

-

-

-

#8

#12

-

1/2"

#12

#12

#12

#12

1/2"

1/2"

1/2"

1/2"

-

-

-

-

-

--

-

-

#12

#12

#12

#12

#12

-

-

-

#10

-

-

-

-

-

--

-

-

-

-

-

#10

-

-

-

-

-

-

-

-

-

-

-

-

-

-

#10

#10

#10

-

-

3/4"

K

R

R

R

C

C

-

-

-

46

44

50

54

52

48

58

60

56

45

43

51

49

53

47

59

57

55

-

20/1

20/1

20/1

20/1

-/3

-

-

20/1

20/1 -

20/1

20/1

20/1

20/1

30/3

-

-

20/1

N

N

-

N

-

-

-

-

LOAD SERVED

INTERRUPT RATING:

MOUNTING:

VOLTAGE:

SOLID NEUTRAL:

12.0415.59 10.01

L3DMDBKR L1 L2 BKRLOAD SERVED

BUS RATING:

MAIN:

SYSTEM:

GROUND BUS:

INTEGRAL SPD:

LOADS (        )

LIGHTING

REC TO 10 KVA

REC REMAINING

LARGEST MOTOR

SPACE HEATING

KITCHEN EQUIPMENT

CONNECTED

0

10

2.78

0

.24

0

12.73

.18

DEMAND

1.25

1.0

0.5

1.0

0.25

0.0

0.7

1.25

0

10

1.39

0

.06

0

8.91

.23

FACTOR

TOTAL CONNECTED LOAD

MIN. FEEDER / PANEL CAPACITY

4.51 1.0 4.51

CONTINUOUS

NON-CONTINUOUS

DEMAND

90.432.5

37.6 104.6

AMPSKVA

KVA AMPS

CKT CKT DMD

KVA

DEMAND 0 1.0 0

OVERALL DEMAND FACTOR 0.86

CONDPHASE NEUT GND NEUTPHASE CONDGND

LOADS (KVA)

WATER HEATING

AIR CONDITIONING .24

7.2

CONNECTED

7.2

.24

DEMAND
FACTOR

1.0

1.0

DEMAND

NON-SEASONAL MOTORS

L1 L2 L3

PHASE LOAD TOTALS

H1NEW PANEL

LTG RM M102, M103, C103, 120, 123, 124

SPARE

SPARE

SPARE

LTG T104, T105, 121A, 121B, 130, 131

VAV-101 - BREAK ROOM 120

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPARE

SPARE

SPARE

SPARE

LTG RM C102, 107, 108, 110, 110A - 110C, 111

SPARE

LTG ELEVATOR PIT, ELEV S137

LTG RM 122, 125, 126, 127, 128, 129

VAV-106 - STORAGE 131

EUH-1 - MECH M102

EUH-1 - MECH M102

VAV-108 - MULTPURPOSE 121A

VAV-108 - MULTPURPOSE 121A

VAV-108 - MULTPURPOSE 121A

EUH-1 - MECH M102

VAV-102 - BREAK ROOM 120

VAV-104 - OPEN OFFICE 122

VAV-104 - OPEN OFFICE 122

VAV-103 - OPEN OFFICE 122

VAV-105 - OPEN OFFICE 122

VAV-107 - MULTPURPOSE 121A

VAV-107 - MULTPURPOSE 121A

VAV-107 - MULTPURPOSE 121A

VAV-104 - OPEN OFFICE 122

VAV-105 - OPEN OFFICE 122

VAV-105 - OPEN OFFICE 122

VAV-103 - OPEN OFFICE 122

VAV-103 - OPEN OFFICE 122

VAV-102 - BREAK ROOM 120

VAV-102 - BREAK ROOM 120

AHU-1 - MECH M102

AHU-1 - MECH M102

ECH-1 - STAIR S102

SPACE ONLY

SPACE ONLY

SPACE ONLY

AHU-1 - MECH M102

ECH-1 - STAIR S102

ECH-1 - STAIR S102

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPD - SPACE

SPD - SPACE

SPD - SPACESPD

SPD

SPD

1.33-

1.1-

1.1

1.1-

1.33

-

1.33-

2.87

1.33.15

1.83-

1.33-

1.83-

-

-

1.33-

1.33-

.73 1.83

- 1.83

1.83

.98

1.83-

1.33

1.331.23

3 2

2.5 2

- .67

.67

1.1-

1.1-

- -

- -

-

-

- 1.1

- -

- .67

- -

-

-

- -

-

- -

- -

.03

.03 -

-

.03 -

480Y/277V

SURFACE

YES

- -

-

-

-

-

-

35,000 AIC

-

-

-

-

-

-

-

-

15/3

15/3

-

-

-

-

L

-

-

-

-

20/1

20/1

20/1

20/1

20/1

20/1

20/1

20/1

L

-20/1

20/1

20/1

20/1

20/1

15/1

15/1

L

L

H

L

H

-

-

-

15/3

-

-

15/3

-

-

15/3

-

15/3

-

-

15/3

3PH, 4W 225A

YES

41

9

25

33

39

37

35

27

29

31

17

23

19

21

13

15

11

1

5

7

3

42

10

26

34

38

40

36

30

32

28

18

22

24

20

14

16

12

2

6

8

4

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

200A MLO YES

--

1/2"

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1/2"

-

-

1/2"

-

-

#12

-

-

-

#12

#12

1/2"

1/2"

1/2"

1/2"

#12

#12

#12

#12

-

-

-

-

-

-

-

-

-

-

-

#12

-

-

-

#12

#12

#12

#12

#12

#12 #12

#12

#12

#12

#12

#12

-

-

-

#12

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

- -#12

-

1/2"

-

-

#12

#12

#12

#12

1/2"

-

-

1/2"

#12

#12

#12

#12

-

-

1/2"

-

#12

#12

#12

#12

-

1/2"

-

#12

#12

#12

-

1/2"

-

-

#12

#12

#12

#12

1/2"#12

-

-

#12

-

-

#12

-

-

#12

-

-

#12

-

-

#12

-

-

#12

-

-

#12

#12

-

-

#12

-

-

-

-

-

-

-

-

-

-

-

#12

#12

1/2"

-

#12

#12

#12

#12

-

1/2"

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

- --

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

--

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

- -

H

H

H

H

H

H

-

-

-

-

-

-

-

-

-

46

44

50

54

52

48

58

62

60

66

70

68

64

56

72

45

43

51

49

53

47

61

59

57

65

67

69

63

55

71

15/3

-

15/3

-

-

-

-

-

-

- -

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

--

-

-

-

- -

-

-

-

--

-

-

-

-

#12#12

-

-

#12

#12

#12

3/4"

-

-

-

-

-

74

78

76

73

77

75 -

-/3

-

-

- N

N

N20/3

LOAD SERVED

INTERRUPT RATING:

MOUNTING:

VOLTAGE:

SOLID NEUTRAL:

13.5717.26 16.28

L3DMDBKR L1 L2 BKRLOAD SERVED

BUS RATING:

MAIN:

SYSTEM:

GROUND BUS:

INTEGRAL SPD:

LOADS (        )

LIGHTING

REC TO 10 KVA

REC REMAINING

LARGEST MOTOR

SPACE HEATING

KITCHEN EQUIPMENT

CONNECTED

3.96

0

0

0

0

43.06

0

0

DEMAND

1.25

1.0

0.5

1.0

0.25

1.0

1.0

1.25

4.95

0

0

0

0

43.06

0

0

FACTOR

TOTAL CONNECTED LOAD

MIN. FEEDER / PANEL CAPACITY

.09 1.0 .09

CONTINUOUS

NON-CONTINUOUS

DEMAND

57.948.1

47.1 56.7

AMPSKVA

KVA AMPS

CKT CKT DMD

KVA

DEMAND 0 1.0 0

OVERALL DEMAND FACTOR 1.02

CONDPHASE NEUT GND NEUTPHASE CONDGND

LOADS (KVA)

WATER HEATING

AIR CONDITIONING 0

0

CONNECTED

0

0

DEMAND
FACTOR

0.0

1.0

DEMAND

NON-SEASONAL MOTORS

L1 L2 L3

PHASE LOAD TOTALS

H2NEW PANEL

VAV-207 - CORRIDOR C205

LTG OPEN OFFICE 240, OFFICE 243

EWH-1 - PUBLIC TOILET T206

VAV-212 - CORRIDOR C202

VAV-210 - OPEN OFFICE 230

VAV-201 - OPEN OFFICE 230

SPARE

SPARE

SPARE

SPARE

SPARE

FLAG POLE LIGHTS EXTERIOR

LTG RM 205, 210, 212 - 217, 220, 223, C202-05

LTG NEW STAIR S102, S202

LTG RM C202, T204, T205, 234 - 238, 241, 244

LTG RM C205, C206, T206, 242, 245-248

LTG RM 230, 231, 233

EH-1 - SECURE VESTIBULE V202

VAV-211 - OFFICE 235

VAV-208 - CORRIDOR C205

VAV-206 - OPEN OFFICE 240

SPARE

SPACE ONLY

SPARE

SPARE

SPARE

SPARE

VAV-202 - OPEN OFFICE 230

VAV-204 - OPEN OFFICE 240

VAV-204 - OPEN OFFICE 240

VAV-203 - OPEN OFFICE 230

VAV-205 - OPEN OFFICE 240

VAV-209 - OPEN OFFICE 230

VAV-209 - OPEN OFFICE 230

VAV-209 - OPEN OFFICE 230

VAV-204 - OPEN OFFICE 240

VAV-205 - OPEN OFFICE 240

VAV-205 - OPEN OFFICE 240

VAV-203 - OPEN OFFICE 230

VAV-203 - OPEN OFFICE 230

VAV-202 - OPEN OFFICE 230

VAV-202 - OPEN OFFICE 230

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPD - SPACE

SPD - SPACE

SPD - SPACE

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPACE ONLY

SPD

SPD

SPD

SPACE ONLY

SPACE ONLY

SPACE ONLY

--

--

-

--

-

-

--

2.333.5

1.332

2.672

2.671.02

1.33.49

2

.22

2.67.98

2.67.23

.83 1.33

.85 1.33

2.67

2.5

2.674

1.33

1.333.5

3.5 2.33

3 2.33

- -

-

--

--

.03 -

.03 -

-

- -

.03 -

- -

480Y/277V

FLUSH

YES

20/1 L

-

-

-

-

-

25,000 AIC

20/1

20/1

20/1

20/1

20/1

20/1

-

20/1

20/1

20/1

20/1

H

L

H

L

L

L

L

L

20/1

20/1

20/1

20/1

20/1

20/1

15/1

15/1

H

H20/1

15/1

20/1

15/1

20/1

15/1

20/1

H

H

H

H

H

-

-

-

15/3

-

-

15/3

-

-

15/3

-

15/3

-

-

15/3

3PH, 4W 225A

YES

41

9

25

33

39

37

35

27

29

31

17

23

19

21

13

15

11

1

5

7

3

42

10

26

34

38

40

36

30

32

28

18

22

24

20

14

16

12

2

6

8

4

-

-

-

-

-

-

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

200A MLO YES

--

1/2"

1/2"

-

-

-

-

1/2"

1/2"

1/2"

-

-

-

-

#12

#12

#12

#12

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

1/2"

#12

#12

#12

#12

#12

#12

#12

#12

1/2"

1/2"

1/2"

1/2"

#12

#12

#12

#12

-

-

-

-

-

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12 #12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

#12

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

- --

-

-

-

-

-

-

-

-

-

-

-

1/2"

-

#12

#12

#12

-

-

1/2"

-

#12

#12

#12

#12

-

1/2"

-

#12

#12

#12

-

1/2"

-

-

#12

#12

#12

#12

1/2"#12

-

-

-

-

-

-

-

-

#12

-

-

#12

-

-

#12

-

-

#12

-

-

#12

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

--

-

-

-

-

-

-

-

-

-

-

#12

-

-

-

-

-

--

-

-

-

-

-

#12

-

-

-

-

-

-

-

-

-

-

-

-

-

-

#12

#12

#12

-

-

3/4"

-

-

-

-

-

-

-

-

-

46

44

50

54

52

48

58

60

56

45

43

51

49

53

47

59

57

55

-

-

-

-

-

-/3

-

-

-

- -

-

-

-

-

20/3

-

-

-

N

N

-

N

-

-

-

-

LOAD SERVED

INTERRUPT RATING:

MOUNTING:

VOLTAGE:

SOLID NEUTRAL:

19.3722.39 19.94

L3DMDBKR L1 L2 BKRLOAD SERVED

BUS RATING:

MAIN:

SYSTEM:

GROUND BUS:

INTEGRAL SPD:

LOADS (        )

LIGHTING

REC TO 10 KVA

REC REMAINING

LARGEST MOTOR

SPACE HEATING

KITCHEN EQUIPMENT

CONNECTED

4.62

0

0

0

0

56.99
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DEMAND

1.25
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FACTOR

TOTAL CONNECTED LOAD

MIN. FEEDER / PANEL CAPACITY

.09 1.0 .09

CONTINUOUS

NON-CONTINUOUS

DEMAND

75.662.9

61.7 74.2

AMPSKVA

KVA AMPS

CKT CKT DMD

KVA

DEMAND 0 1.0 0

OVERALL DEMAND FACTOR 1.02

CONDPHASE NEUT GND NEUTPHASE CONDGND

LOADS (KVA)

WATER HEATING

AIR CONDITIONING 0

0

CONNECTED

0

0

DEMAND
FACTOR

0.0

1.0

DEMAND

NON-SEASONAL MOTORS

L1 L2 L3

PHASE LOAD TOTALS
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