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Executive Summary

This report covers the fire protection features of the Warren J. Baker Center for Science and
Mathematics located on Cal Poly Campus San Luis Obispo California. The prescriptive analysis
of the building will focus on the structural fire protection, egress, fire suppression, fire alarm and
detection systems to determine if the meet current codes and standards. The performance based
analysis will discuss certain methods and design fire scenarios that can be present within the
building and the buildings ability to protect occupants until they can exit safely.

The purpose of this report is to determine if the selected building is compliant with current and
up to date codes and standards by analyzing the fire protection systems used. The fire protection
systems analyzed for this report are the structural fire protection, egress, fire suppression, fire
alarm and detection systems. Each system was analyzed using the applicable codes below.

International Building Code (IBC) 2015

NFPA 101 Life Safety Code (LSC) 2015

NFPA 13 Standard for Installation of Sprinkler Systems 2013

NFPA 72 National Fire Alarm and Signaling Code 2013

NFPA 25 Standard for the Inspection, Testing, and Maintenance of Water based Fire
Protection Systems

e SFPE Handbook of Fire Protection Engineering 4"& 5™ Edition

It was determine that Warren J Baker Center for Science and Mathematics structural fire
protection, egress, fire suppression system, and fire alarm and detection systems complied with
all applicable codes and standards.

The performance based analysis. This analysis covers typical fire scenarios present in this
building and analysis of the atrium. Each section is a summary of the results and assumptions
used to evaluate the building. This includes the recommendations and conclusions determined by
this analysis. The performance based sections are listed below.

* Fire Scenario Selections in Atrium

- The primary objective is to meet specific tenability criteria to limit exposures to
occupants. (NFPA 101 LSC 2015 Chapter 5) There are methods used to evaluate and
limit untenable conditions that occupants may be exposed too. The method used to
evaluate was method 1 where the design team can set detailed performance criteria to
ensure that occupants are not incapacitated by fire effects.

- This design fire 1 is based on scenario 6 from the LSC 2015. The fire is located on the
second floor in a seating area within the atrium. The area is fully sprinkled and is the
largest fuel area that would affect the most floors if there was a fire. The fire will become
sprinkler controlled at some point during the fire and there will be activation of the
smoke management system.

- This design fire is based on scenario 8 from the LSC 2015. The fire is located on the
second floor in the atrium opening. This fire will not be sprinkler controlled but



activation of the smoke management system will occur. The fire detection system will
activate but there will be no suppression of the fire.

The results from both scenarios indicated that all tenable conditions were maintain for the time
limit of 600 seconds except for visibility. The visibility requirement of 10 meters was lost about
170 seconds within both fire scenarios and were well below the RSET value discussed later in
this report. A recommendation was made to replace the passive naturally ventilated smoke
management system with a mechanical smoke management system to help with exhausting
smoke within the atrium and maintaining the visibility for a longer period. The other
recommendation was to implement a phased evacuation plan for the building. The phased
evacuation would use the horizontal exits within the building to compartmentalize the wings and
atrium from one another. Then using the voice communication system in the building to
coordinate and direct occupants on whether they should stay in place and who should evacuate.

These performance based sections using current codes and standards listed below.

* International Building Code (IBC) 2015

* NFPA 101 Life Safety Code Handbook (LSC) 2015

* NFPA 72 National Fire Alarm and Signaling Code 2013

» SFPE Handbook of Fire Protection Engineering, 5th edition

Introduction

This report analyzes the Warren J. Baker Center for Science in fire protection, including both a
prescriptive analysis and a performance based analysis. The prescriptive analysis includes the
analysis of the building’s egress, structural fire protection, the fire suppression system, and the
fire alarm system. This analysis was conducted using the International Building Code and
applicable NFPA codes to determine if the current systems and construction within the building
meet the requirements of these codes. If any issues are found in the requirements of the codes,
recommendations will be made.

In addition, a performance based analysis was done on the natural ventilation smoke control
system within the atrium of the building. The purpose of this analysis was to determine if the
smoke control system was adequate to maintain tenable conditions within the atrium. The tenable
conditions were measured using Fire Dynamics Simulator (FDS) to see how long these tenable
conditions could be maintained. Through the performance based analysis as well as the
prescriptive requirements, it can be determined if the building meets all requirements to keep
occupants safe.

The Warren J. Baker Center for Science and Mathematics completed construction in 2013. The
building is 6 stories and 108 feet in height, non-high-rise, and has a total area of 188,372 square
feet. The building is constructed as a Type 1B construction. The building is fully sprinklered and
contains a fire pump and standpipe system. The building contains a fire alarm system that
includes an emergency voice alarm communication system (EVACS). There is a five-story
atrium that connects floors 2 through 6 that separates the east and west wings of the building and
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is protected with a natural ventilation smoke control system. The building is primarily a Group B
occupancy consisting of mainly offices, classrooms and labs, but it also contains large lecture
halls, storage spaces, and hazardous storage areas. Figure 1 below gives a general outline of the
building APPENDIX B has construction drawings that can give more information on uses and
areas within the building.

Figure 1 Warren J Bakers Center for Science and Mathematics

Prescriptive Analysis

The following section of this report will cover the codes requirements for this building. This
section covers the requirements for the structural fire protection, egress, fire suppression, fire
alarm and detection systems. Each section summarizes the results of the prescriptive analysis of
the system in question. The prescriptive sections are.

Structural Fire Protection

Egress Analysis

Fire Suppression System

Fire Alarm and Detection System.

The prescriptive section use these applicable codes and are referenced throughout the report.

International Building Code (IBC) 2015

NFPA 101 Life Safety Code (LSC) 2015

NFPA 13 Standard for Installation of Sprinkler Systems 2013

NFPA 72 National Fire Alarm and Signaling Code 2013

NFPA 25 Standard for the Inspection, Testing, and Maintenance of Water based Fire
Protection Systems

e SFPE Handbook of Fire Protection Engineering 4"& 5™ Edition



Structural Fire Protection

This section covers the requirements for structural fire protection for the Warren J. Baker Center
for Science and Mathematics. The section will cover occupancy and construction type for the
building as well as fire protection requirements for all structural elements present in this
building.

Applicable Codes

International Building Code 2015 Edition
UL listings for spray fire resistant materials:
- Tube columns ULx771
- Steel column ULx772
- Beams UL Design No. 97

Occupancy & Construction Type

Warren J. Baker Center for Science and Mathematics is a 6-story structure with a primary
masonry exterior, concrete slab on grade foundation, and a steel primary structure. The primary
use for this structure is education and office space with some storage areas and is classified as
primarily a Group-B occupancy with a fully automatic sprinkler system under section 304.1 of
the IBC. The structure is a 108 foot non-high-rise building with a 5-story atrium. The reason the
building is non-high-rise is because the 1% and 2™ floors both exit to a public access way and
from the second floor to the highest occupied floor is only 64ft. This is less than the 75ft.
requirement defined in the IBC Chapter 2 for high rise building. Figure 2 below shows the actual
versus the define building height.

|y

Figure 2 Actual Height of Building vs. Defined

The required construction type per Section 504.3 and 504.4 of the IBC for a 108 foot, 6-story
Group B occupancy is either Type 1A or Type 1B construction. A summary of the requirements
from the IBC are given in Table 1 below. The primary reason the other types of construction
were ruled out is due to the height of the building and number of stories. Warren J. Baker Center
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for Science and Mathematics was built as Type 1-B which meets the allowed construction type
under the IBC.

Table 1

Summary of Allowable Height, Stories, and Area for Group B Occupancies

Type llI
A B
65 55
75

NS UL UL 37500 23000 28500 19000 36000 18000 9000
S1 UL UL 150000 92000 114000 76000 144000 72000 36000
SM UL UL 112500 69000 85500 57000 108000 54000 27000
[ tegend
Not Sprinklered NS
Sprinklered S
1 story with sprinklers 51
2 or more stories with sprinklers SM
Applicable

Fire Protection Requirements

The required fire protection ratings for the building structural elements are found inSection601
of the IBC. The required fire protection ratings for Type 1-B construction primary structural
elements for exterior and interior bearing walls, floor assemblies and associated secondary
members require a fire rating of 2 hours. Interior and exterior non-bearing walls and partitions
require no fire rating. The fire resistance for non-loading bearing exterior walls is based on the
separation distances of Section 602 of the IBC. The separations on all sides of the building is
greater than 30 feet so the required fire rating is 0 hours. Table 2 below summarizes the
requirements for fire protection from the IBC.

Table 2
Summary of Building Element Fire Protection Requiremets
Typel Type Il
A
Primary Structural Frame 3 2 1 0
Bearing Walls
Exterior 3 2 1 0
Interior 3 2 1 0
NonBearing wall and Partitions
Exterior 0 0 0 0
NonBearing wall and Partitions
Interior 0 0 0 0
Floor Construction and Associated
Secondary Members 2 2 1 0
Roof Construction and Associated
Secondary Members 1.5 1 1 0




Foundation

The structure was built on a reinforced concrete foundation below grade. The foundation also
acts as retaining walls on the first and second floors of the structure. The concrete is 16 inches
thick with reinforcement.

Primary Structure

The primary structure consists of wide flange steel columns, girders, beams, and joists. The
structure also consists of a moment frame rectilinear assemblages of beams and columns, with
the beams rigidly connected to the columns. Resistance to lateral forces is provided primarily by
rigid frame action-that is, by the development of bending moment and shear force in the frame
members and joints. The rigid beam-column connections, a moment frame cannot displace
laterally without bending the beams or columns depending on the geometry of the connection.
The bending rigidity and strength of the frame members is therefore the primary source of lateral
stiffness and strength for the entire frame. The primary structure is protected by spray applied
fire resistive material (SFRM) and others are a combination of SFRM and gypsum wall board.
There is also hollow structural steel used in vertical shafts. These materials require a fire
resistance of 2-hours under IBC and the thickness to meet that required fire rating is given in the
UL listings for spray fire resistive material.

Floor and Roof Assemblies

The floor and roof assemblies are constructed of 20-gauge metal decking with 4 inches of
lightweight concrete topping. The deck is supported by wide flange steel girders and joists. The
floor is of composite construction, meaning the structural member composed of two or more
dissimilar materials joined together to act as a unit in which the resulting system is stronger than
the sum of its parts. An example is the steel-concrete composite beam, in which a steel wide-
flange shape is attached to a concrete floor slab. The floors and roofs are constructed with a 2-
hour fire rating and the ceilings are constructed of 1-hour fire resistance rating. The suspended
ceilings are constructed with gypsum wall board and sound proofing materials that are rated for
1-hour.

Exterior Walls

The exterior walls are non-load bearing and are constructed of 6x16-inch steel studs spaced on
16-inch centers with insulation, and 5/8-inch gypsum for the interior face and a brick veneer on
the exterior face. All exterior walls are not required to be rated because the fire separation
distance is greater than 30 feet, exterior doors and windows are not required to be fire rated as
well.

Interior Walls and Partitions

The non-load bearing walls and partitions are constructed of 2x4 inch steel studs on 16-inch
centers with 5/8-inch gypsum wall board on both sides. Partitions containing steel beams are
covered with gypsum wall board and steel beams are still covered in spray fire resistant material.
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Penetrations through fire rated walls or partitions are required to be the same fire rating as what
is being penetrated.

Doors

This building contains horizontal exits and these doors are required to have a fire resistance
rating at the same level as the building being penetrated. These horizontal exits have a 2-hour
fire rating so the doors are required to have a rating of 2-hours. These doors are tested under
NFPA 288. The corridors within the building are 1-hour fire rated, so all other doors are required
to be at least 1-hour rated.

Summary

In studying both the structural and non-structural elements of this building they comply with the
requirements of a Type I-B construction under the IBC. The spray fire protection material for
steel structures under the UL x772&x771 for columns and UL Design NO.917 for steel beams
are adequate for the required fire resistance rating required in the IBC.

Egress Analysis

This section covers the requirements of Egress using the Life Safety Code (LSC) 2015.The LSC
gives requirements based on occupancy classifications, exit locations, fire protection labeling,
and travel distance. These requirements are discussed below.

Occupancy Classifications

Warren J. Baker Center for Science and Mathematics is a multi-occupancy building based on the
LSC 6.1.14.2.1. The occupancies all share common paths of travel so the building is classified as
a mixed occupancy defined in the LSC 6.1.14.2.2 and shall comply with the most restrictive
requirements based on occupancy type LSC 6.1.14.3.

The primary use of this building is Group B occupancies. The Group B occupancies take up most
of floors 2 through 6 in the form of lecture rooms, labs, and office spaces. These types of
occupancies are discussed in the IBC Section 304.

The first floor of this building consists of Group A-3 occupancies in the form of seminar rooms.
There are terrace areas on floors 4 through 6 that also fall under this classification. The IBC
Section 303 discusses Group A type occupancies and other occupancies that may fall under this
classification.

Lastly there are Group S occupancies that consist of storage areas (S), mechanical (S-1) and
electrical rooms (S-2). The S-1 and S-2 make up a small portion of the building and are spread
out throughout the building. There is one hazardous materials room located on the second floor
or a Group H-3 occupancy which is discussed under IBC Section 415 for the requirements on
storage of materials and flammability requirements.
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Occupant Load

The occupant load is based on each space net area divided by the occupant load factor given in

the LSC Table 7.3.1.2. which are given below (ft?/person):

Lecture 20
Lab 50
Office 100
Conference 15
Storage N/A
Mechanical N/A
Assembly 15
Floor 1- Total occupants 451
Space Type | Total Square Feet Total # of people
Assembly 6506 434
Office 1111 11
Conference 568 6
Floor 2- Total occupants 693
Space Type | Total Square Feet Total #of people
Lecture 6823 341
Lab 14942 298
Office 3290 33
Conference Room 315 21
Floor 3- Total occupants 623
Space Type | Total Square Feet Total # of people
Lecture 3830 191
Lab 20289 405
Office 2717 27
Floor 4- Total occupants 476
Space Type Total Square Feet Total # of people
Lecture 3594 180
Lab 12598 252
Office 2414 24
Lounge 296 20
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Floor 5- Total occupants 352

Space Type Total Square Feet Total # of people
Lecture 5813 290
Office 2395 24

Conference Room 574 38

Floor 6- Total occupant load 249

Space Type Total Square Feet Total # of people
Lecture 2767 138
Lab 4382 88
Office 2262 23

Floor 7- Mechanical Room not expecting anyone to be on the 7 floor unless maintenance
is required.

Level Number of Occupants

Floor 1 451
Floor 2 693
Floor 3 623
Floor 4 476
Floor 5 352
Floor 6 249
Total Occupants 2844

The total occupant load for the building is about 2800 people but the building will most likely
not be fully occupied to its full capacity at any one time.

Means of Egress
Exit Capacity

The egress capacity is based on the stairway and door way capacities that are calculated using the
capacity factors in Table 7.3.3.1 of the LSC. This building was originally evaluated with the
CBC which gives values of 0.3 inches per person for stairways and 0.2 inches per person for
doorways which match the values given in the LSC. For fire escape stairs, an exit capacity value
of 0.5 inches per person shall be used based on Table 7.2.8.4a of the LSC. The calculated values
for each floor are below in Table 3. Tables 4 below shows the capacity for each exit component
and Table 5 summarizes the total exit capacity per floor.
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Table 3 Exit Capacity Factors

Table 7.2.8.4(a) Fire Eseape Stairs

Feature Serving More Than 10 Occupants

al dimension of
or platform

Table 7.3.3.1 Capacity Factors

Level Components
Stairways and Ramps
(wid th/person) {widih/person) .

apacity penalty

to capacity penalty

Area i M in. mm -
Board and care 04 10 0.2 5
Health care, sprinklered 0.3 7.6 0.2 5
Health care, G 15 0.5 13 Level of access opening
nonsprinklerad
Dischar, d level
High harard contents o7 18 0.4 10
Capacit
| All others 03 7.6 0.2 5 |

Table 4. Exit Capacity per Component

Component Size (Inches) LSC Factor Total Exit Capacity
People
Door 34 0.2 170
Stairway 42 0.3 140
Fire Escape 47 0.5 94
Horizontal Exit 96 0.2 480

Table 5. Total Exit Capacity per Floor

Level Number and Type # of people from Total Exit Capacity
of Exit Table 1 of Floor
| |
Floor 2 10 Doors 170 1700
2 Stairway 140 280
1 Fire Escape 94 94
2 Horizontal Exits 480 960
3034
e A
Floor 3 2 Stairways 140 280
2 Fire Escapes 94 188
2 Horizontal Exits 480 960
1428
e A
Floor 4 2 Stairways 140 280
2 Horizontal Exits 480 960




1 Fire Escape 94 94
1334
! ! . |
Floor 5 1 Stairway 140 140
1 Fire Escape 94 94
1 Horizontal Exit 480 480
714
Floor 6 ‘ 1 Stairway 140 140
1 Fire Escape 94 94
1 Horizontal Exit 480 480
714

Number of Exits

The number of exits required for any floor is given in the LSC section 7.4.1.2 where an occupant
load of 0-499 requires 2 exits, 500-999 requires 3 exits, and 1000 and above requires 4 exits. The
required number of exits for Floors 1, 4, 5, and 6 are required to have 2 exits because the
occupant loads are less than 500. The number of exits for floors 2 and 3 that are required are 3
exits because the occupant load is greater than 500 but less than 1000. The required and
provided number of exits per floor are summarized in Table 6 below.

Table 6 Number of Exits
Level Required Provided

Number of Number of

Exits Exits
1 2 3
2 3 9
3 3 6
4 2 5
5 2 3
6 2 3

Exit Arrangements

The exits in this building a reasonably remote based on LSC 7.5.1.3.1. Since the building is
protected by an automatic sprinkler system, the minimum separation distance between exits shall
be no less than 1/3 the length of the overall diagonal dimension of the building or area served
based on LSC Section 7.5.1.3.3. The common paths of travel and dead end distances are not
exceeded on any floors within the building using the LSC Section 38.2.5.3.1 and 38.2.5.2.
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Travel Distance

The travel distance to exits shall not exceed 300 ft. when the building is protected throughout
with an approved automatic sprinkler system from LSC section 38.2.6.3. The travel distances on
each floor do not exceed the 300ft. which meet the requirements under the LSC. The travel
distances for each floor can be seen in the floor diagram section on pages 24 through 31 in
Figures 4 through 17.

Estimating Total Evacuation Time

The SFPE Handbook 4™ Edition gives two methods to determine egress time to evacuate a
building. Evacuating the entire building is determined by the most limiting egress component
with the lowest flow of occupants. The first calculation (Method 1) which is the most simplified
method determined that total evacuation of the building would take 19 minutes. The second
calculation (Method 2) which takes queuing into account, determine the evacuation time to be 18
minutes. After the hand calculations were completed, Pathfinder was used to determine the
evacuation time for the entire building and the total evacuation time for the building was 18
minutes. The occupants in the pathfinder model were based on the default settings given within
the program. The default settings that were used in my model was each occupant traveled at
3.9ft/s which is based on the travel based on stair rise and run, goes to any exit or closest exit,
and occupants are allowed to que within the simulation in stairways and at doors.

There are many significant assumptions made for my analysis in the hand calculations. One is
that there were only three stairways available when some floors have more than three exits. |
assume that everyone in my building is awake, alert, and oriented. I used the more restrictive
densities and flows thru stairways and each floor has a different density. These methods of
calculations are also assuming that everyone is moving at the same speed and that they are all
equally mobile. When in reality there could be occupants that are in wheel chairs, use crutches,
or other mobile devices where they cannot move as quickly as others and may require help to
exit the building which could make for a slower evacuation time. Limitations to this method is
everything is exact when people will move differently than one another (slow or fast), densities
on floors will be different, number of exits, familiarity of the building, and so on. None of these
factors are considered when calculating the total egress time.

Hand Calculations
Since floors 1 and 2 evacuate to public access way | will evaluate the total egress time from

floors 3 thru 6. Also, floor 7 is only accessible to maintenance staff therefore, | will assume there
are not occupants on this floor.
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Method 1
The effective width in stairways is shown below.

42 in-12 = 30in (2.5ft)
47in- 12= 35 in (2.92ft)

The tread of stairs is 77 by 117 so a value of 18.5 people/ min/ ft. will be used.

18.5* 2.5 = 46 people/ min
18.5* 2.92= 54 people/ min

The effective width of doors is shown below.

34in-12 =22 in

22*2 = 44 people/min

The door width is the most restrictive so a value of 44 people/min will be used.

The flow down stairways is based on Table 3-13.2 and 0.175 is used because it’s the most
restrictive density. This flow is show below.

212-(2.86*212*0.175) = 105ft/min

The stairway landings are 4’ by 10 with a 10’ landing and Table 3-13.3 for the 7”’by 11” tread
on the stairways.

1.85*10ft = 18.5ft
18.5 + (2*10) = 38.2ft

38.2ft/105ft=0.367min (22sec)
Total Occupancy 2470

2470people /44 people/min = 56min
56min/3 exits= 18.7 min

19 min. for total evacuation time
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Method 2

The total square footage per floor is indicated below.

Floor 3 total square feet 8353
Floor 4 total square feet 6563
Floor 5 total square feet 4232
Floor 6 total square feet 2519

The density per floor is determined by the occupant load divided by the total square footage of
the floor.

Floor 3 623/8353=0.075
Floor 4 476/6563= 0.073
Floor 5 352/4232=0.083
Floor 6 259/2519=0.103

The highest density is 0.103 which is used on all floors because is the most restrictive.
Using 0.103 for density because most restrictive

Equation 5 S=k-k*a*D
Table 3-13.2, k=275

Corridor

S=275-(275*2.86*0.103) = 194ft/min

Equation7  F¢=(1-a*D) *k*D

Fs=[1-(2.86*0.103)] *275*0.103 = 20 people/min/ft.

From Table 3-13.5 F less than the specific flow F,, so Fg will be used
The width of my corridors is 8.5ft clear width

Effective width corridor = 8.5- (2*0.5) = 7.5ft effective

Equation 9, F. = (1- a*D) k*D*W,

F. = [1-(2.86*0.103)] *275*0.103*7.5 = 150 people/min



Impact of stairway doors

34in doors clear width

34-12 = 22in (1.83ft) effective width (W,)

Equation 12, Fyq = (Fsc*Wee) Weq)

Fsq = (20*7.5)/1.83 = 82 people/min/ft.

Since Fg, is less than calculated Fgq = 22 people/min/ft.
Equation 8, F. = F,*W,

F. =22*2 = 44 people/min

F. of door = 44 people/min
F. of corridor= 150 people/min

150-44 = 106 people/min
Impact of stairway

47in stairway
42in stairway

Effective width of stairway

47-12 = 35in (2.92ft)
42-12 = 30in (2.5ft)

Use the 30in stair for calculations most restrictive
Equation 12  Fy, = (22*2)/2.5 = 17.6 people/min/ft.
Using table 3-13.8 the stairway density is about 0.12
Equation 5 speed of movement 7 in. by 11in. tread k =212
212-(2.86*212*0.12) = 139ft/min

Floor to floor distance from first order is 38.5ft

38.5/139 = 0.277min (17sec)



17.6*2.5 = 44 people/ min

44*0.277= 12 people in each stairway if floors 3 to 6 all exit at the same time

Assuming there are only three stairways because of floors 5 & 6

12*3= 36 people in the stairway

If all occupants start evacuating at the same time (0) the initial flow rate is 194ft/min. Assume
that the congested flow will reach the stairways in 30 seconds. This assumption is based on the
distance occupants must travel 100ft to 150ft to an exit traveling at 194ft/min. At 30 seconds’

occupants begin moving into the stairways at 44 people/min for the next 17 seconds. At 47
seconds 36 occupants are in each stairway and 112 queue at stairway entrances.

Queue at stair entrance 112 occupants
Door rate of 44 people/min
Stairway rate of 44 people/ min
Descent rate of 17 sec

Equations 8, 10, and 11

(112/44) *60 + 47 = 200 seconds  (all occupants have evacuated 6™ floor)

200 + 17 = 217 seconds (end of flow reaches 5™ floor)

217 + [(112/44) *60] = 370 seconds (all occupants have evacuated 5" floor)

370 +17 = 387 seconds (end of flow reaches 4" floor)

387 + [(112/44) *60] = 540 seconds (all occupants have evacuated 4ht floor)

540 + 17 = 557 seconds (end of flow reaches 3" floor)

557 +[(112/44) *60] = 710 seconds (all occupants have evacuated)

710 + 17 = 717 seconds (all occupants have evacuated the building)
717/60 = 12 minutes

Safety Factor 1.5* 12 = 18 minutes for total evacuation time
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Pathfinder

The Pathfinder model did not use the horizontal exits within the building. The occupants only
used the stairways, fire escapes, and exit doors ways for exiting the building. Pathfinder was
used to determine the evacuation time for the entire building and the total evacuation time for the
building was 18 minutes. The occupants in the pathfinder model were based on the default
settings given within the program. The default settings that were used in my model was each
occupant traveled at 3.9ft/s, goes to any exit or closest exit, and occupants can que within the
simulation in stairways and at doors. The time for total evacuation of the building was
determined to be about 18 minutes. Figure 3 below is a screen shot of my simulation for total
evacuation of the building.

Figure 3 Total Evacuation Simulation

Fire Rating Requirements

Horizontal exits are located on floors 2 thru 6. Since floor 2 is at ground level it falls under
7.2.4.3.1 of the LSC where the horizontal exit shall provide a barrier to ground level. The
horizontal exits have a 2-hour fire rating under 7.2.4.3.1 as well. The fire resistance rating for
stairways is 2-hour fire rated under 8.6.5 of the LSC because the stairway is connecting 4 floors.
Exits other than main exits shall be marked by an approved sign that is readily visible from any
direction of exit access under 7.10.1.2.1 under the LSC. Under A.7.10.1.5.2 the signs should be
located no more than 100ft apart due to viewing distance. This code also must be in accordance
with 7.10.6 stating that the exit signage is clearly legible at 100ft.
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Interior Finishes

The interior finish requirements for the building are in Table 7. The requirements for a Business
Occupancy is exits and exit access corridors can have Class A or B wall and ceiling finishes. The

other spaces within the building can have Class A, B, or C interior wall and ceiling finishes.

Continues

Table 7 Interior Finish Requirements

Table A.10.2.2 Interior Finish Classification Limitations

Occupancy Exits

Exit Access Corridors

Other Spaces

Assembly — New

=300 occupant load A AorB AorB
Torll Lorll NA
=300 occupant load A AorB A.B.orC
Torll Torll NA
Assembly — Existing
=300 occupant load A AorB AorB
=300 occupant load A AorB A.BorC
Educational — New A AorB A or B: C on low partitions’
Torll Torll NA
Educational — Existing A AorB A,BorC
Day-Care Centers — New A A AorB
Torll Lor Il NA
Day-Care Centers — Existing AorB AorB AorB
Day-Care Homes — New AorB AorB A, B, or C
Torll NA
Day-Care Homes — Existing AorB A B,orC A,BorC
Table A.10.2.2 Continued
Occupancy Exits Exit Access Corridors Other Spaces
Health Care — New A A A
NA B on lower portion of corridor wall® B in small individual rooms’
Tor Il Torll NA
Health Care — Existing AorB AorB AorB
Detention and Correctional — New AorB AorB A B orC
(sprinklers mandatory) Torll Lorli NA
Detention and Correctional — Existing AorB AorB A B orC
Tor Il lorll NA
One- and Two-Family Dwellings and A BorC A,B.orC A BorC
Lodging or Rooming Houses
Hotels and Dormitories — New A AorB A BorC
Torll Torll NA
Hotels and Dormitories — Existing AorB AorB A B.orC
Lor i’ Tor I’ NA
Apartment Buildings — New A AorB A B orC
Tor Il Torll NA
Apartment Buildings — Existing AorB AorB ABaorC
Tor II' Tor II" NA
Residential Board and Care —
(See Chapters 32 and 33.)
Mercantile — New AorB AorB AorB
Torll NA
Mercantile — Existing
Class A or Class B stores AorB AorB Ceilings — A or B; walls — A, B, or C
Class C stores A BorC A,B.orC A BorC
Business and Ambulatory Health Care — A orB AorB A B,orC
New Torll NA
Business and Ambulatory Health Care — A orB AorB A B.orC
Existing
Industrial AorB A,B,orC A B orC
Torll Torll NA
Storage AorB A B.orC A B.orC
Torll NA
NA: Not applicable Notes:

(1) Class A interior wall and ceiling finish — flame spread index, 0-25 (new applications); smoke developed index, 0-450

(2) Class B interior wall and ceiling finish — flame spread index, 26-75 (new applications); smoke developed index, 0-430.

(3) Class C interior wall and ceiling finish — flame spread index, 7
(4) Class Linterior flocr finish — critical radiant flux, not less than 0.4
(5) Class 1 interior floor finish — critival radiant flux. not more than

(6) Automatic sprinklers — where a complete standard system of amomat
rating not exceeding Class C is permitted to be used in any location where Class B is required, and Class B interior wall and ceiling finish is permitted

m’

) (new applications); smoke developed index, 0-430.

. but less than 0.45 Wem®.
sprinklers is installed, interior wall and ceiling finish with a flame spread

to be used in any location where Class A is required; similarly, Class 1l interior floor finish is permitted 1o be used in any location where Class T is

required. and no interior floor finish clessification is required where Class I is required. These provisions do not apply to new detention and comrec-

tional cccupancies.

(7) Exposed portions of structural members complying with the requirements for heavy timber construction are permitted.

'See comesponding chapters for details.
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Floor Diagrams

The floor diagrams below Figures 4 through 17 summarize everything that was discussed above.
The first figure for each floor shows the occupancy type, room use, and exit locations. The
second figure for each floor indicates the fire requirements for the corridors and separations
within the building like horizontal exits. This figure also indicates that longest travel distance
found on each floor complying with the longest travel distance being less than 300 ft.

Summary

In preforming the egress analysis on the Warren J. Baker Center for Science and Mathematics all
requirements are met. The occupancy classifications, exit locations, travel distances, exit
capacities, number of exits, fire ratings and interior finish all comply with the NFPA 101 Life
Safety Code 2015. Next is the analysis for the fire suppression system used in Warren J. Baker
Center for Science and Mathematics. Below are the floor diagrams for the entire building
summing up the exit locations, occupancy type, travel distances, and rating requirements.
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Floor 1

Floor Diagrams

Occupancy Type

Assembly

Seminar Rooms, Terraces,
Lecture Rooms.

Business

Offices, Lecture Rooms,
Labs

Storage

Storage Areas, Mechanical
Rooms, Electrical Rooms

Hazardous

Hazardous Material

Storage

EXITS

Figure 4 Occupancy Type and Exit Locations Floor 1
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Legend |

Travel Distance (ft.) | 166

Travel Distance

2hr. Fire Rated

1hr. Fire Rated

Figure 5 Fire Separation and Travel Distances
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Floor 2

Occupancy Type

Assembly | Seminar Rooms, Terraces,

Lecture Rooms

Business | Offices, Lecture Rooms,
Labs

Storage | Storage Areas, Mechanical

Rooms, Electrical Room:

s

Hazardous | Hazardous Material
Storage

EXITS

Legend

Travel Distance (ft.)
Travel Distance

2hr. Fire Rated
1hr. Fire Rated

130

Figure 7 Fire Separation and Travel Distances
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Floor 3

Occupancy Type

Assembly

Seminar Rooms, Terraces,
Lecture Rooms

Business

Offices, Lecture Rooms,
Labs

Storage

Storage Areas, Mechanical
Rooms, Electrical Rooms

Hazardous

Hazardous Material
Storage

EXITS

Figure 8 Occupancy Type and Exit Locations Floor 3

Legend

Travel Distance (ft.) | 211

Travel Distance

2hr. Fire Rated

1hr. Fire Rated

Figure 9 Fire Separation and Travel Distances

;14
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Floor 4

Occupancy Type

Assembly | Seminar Rooms, Terraces,

Lecture Rooms

Business | Offices, Lecture Rooms,
Labs

Storage Storage Areas, Mechanical

Rooms, Electrical Rooms
Hazardous | Hazardous Material

Storage
EXITS

Figure 10 Occupancy Type and Exit Locations Floor 4

Legend |
Travel Distance (ft.) | 203
Travel Distance
2hr. Fire Rated
1hr. Fire Rated

Figure 11 Fire Separation and Travel Distances
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Floor 5

Occupancy Type

Assembly | Seminar Rooms, Terraces,
Lecture Rooms

Business Offices, Lecture Rooms,
Labs

Storage Storage Areas, Mechanical
Rooms, Electrical Rooms

Hazardous | Hazardous Material
Storage

EXITS

Figure 12 Occupancy Type and Exit Locations Floor 5

Legend |
Travel Distance (ft.) | 205 g
Travel Distance ﬁx‘;’ ‘
2hr. Fire Rated
1hr. Fire Rated

12

I

Figure 13 Fire Separation and Travel Distances
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Floor 6

Occupancy Type
Assembly | Seminar Rooms, Terraces,
Lecture Rooms
Business | Offices, Lecture Rooms,
Labs
Storage Storage Areas, Mechanical

Rooms, Electrical Rooms
Hazardous | Hazardous Material

Storage

EXITS

Legend
Travel Distance (ft.) | 197

Travel Distance

2hr. Fire Rated
1hr. Fire Rated

Figure 15 Fire Separation and Travel Distances
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Floor 7

Occupancy Type

Assembly

Seminar Rooms, Terraces,

Lecture Rooms

Business Offices, Lecture Rooms,
Labs
Storage Storage Areas, Mechanical

Rooms, Electrical Rooms

Hazardous Material
Storage

Hazardous

EXITS

Figure 16 Occupancy Type and Exit Locations Floor 7

Legend

Travel Distance

2hr. Fire Rated

1hr. Fire Rated

Figure 17 Fire Separation and Travel Distances
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Fire Suppression System Analysis

This section covers an analysis of the fire suppression system requirements using NFPA 13
Standard for the Installation of Sprinkler Systems 2013. This analysis will cover design criteria,
water supplies, occupancy classifications, system components, hydraulic calculations, and
inspection, testing, and maintenance requirements.

Building Detail

This building provides a complete wet pipe fire sprinkler system for a six-story classroom and
laboratory building with a fire pump and a class 1 standpipe system. This building is Type 1 fire
resistive construction and a Group B occupancy (Business). This report is intended to help serve
as a guide in design, installation, and maintenance of water based suppression systems. Some of
the drawings in this report were obtained from the facilities office of Cal Poly.

Design Criteria

The design criteria that must be met are water supply and demand for system, spacing of
sprinklers, and bracing of the system. The water supply must be adequate to supply the sprinkler
system in the most remote area of the building. The flowrate and pressure of the water supply
must meet or exceed the required demand of the system. If the water supply does not meet the
systems required flow and pressure a fire pump can be put in place to increase the flow and
pressure. The water supply requirements can be found in Chapter 23 of NFPA 13. The sprinkler
spacing is based on a maximum protection area and is not allowed to exceed this design area.
There is a summarization of the requirements for sprinklers installation in Chapter 8 of the
NFPA 13. The sprinkler system is required to be restrained to prevent collapse of the system in
the event of building movement i.e. an earthquake. The requirements for bracing of sprinkler
systems is given in Chapter 9 of NFPA 13. A routine inspection and test program is essential for
any fire protection system to insure it is in proper operating condition. NFPA 25 standards for
Inspection, Testing, and Maintenance of Water Based Fire Protection Systems should be used to
determine the required frequency the system should be tested and should be used to determine
the proper methods of inspection to use.

Water Supply

The city water main loops on the north, east, and west sides of this building which supplies two
fire hydrants to the north of the building. The point of connection to the building is on the north
side with an eight-inch line to the fire pump. From the fire pump the pipes supplying the water to
the suppression system are six-inch pipes and at the west end of the building the piping reduces
to four-inch pipes to supply one of the risers. All piping in the building is to be black steel pipe
schedule 10 and 40.

The fire pump is a vertical inline pump rated at 113psi at 750gpm with a 60-horsepower electric
motor. There is also a jockey pump to keep the suppression system up to pressure so the fire
pump does not activate unless a fire occurs. The jockey pump starts at 155psi and stops at
165psi. The fire pump will activate at 150psi.
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The fire department connection is located on the north side of the building with a four-way
department connection. The piping from the connection is six-inch piping that tees to the system.
Figure 18 indicates the fire hydrants where the flow test was taken, location of the fire pump
room and fire department connection location, and the point of connection to the building and
city water supply.

e

Figure 18 Fire Hydrant, Fire Pump, FDC Locations

City Supply Fire Pump

Static- 60 psi Churn 125psi

Residual- 55 psi Design 113psi at 750gpm
Flow- 914gpm 150% 86psi at 1125gpm
10% Reduction

Static- 54psi

Residual- 49psi

Flow- 914gpm

Occupancy Classifications

This building consists of light hazard occupancies which are the lecture halls, lobbies, office
spaces, and conference rooms. This building also has some Ordinary Hazard 1 areas which
consist of the laboratories, storage spaces, electrical rooms, and mechanical rooms. The storage
areas in this building are not specified on what types of storage areas, but for this analysis, were
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assumed to be miscellaneous storage areas which is discussed in Chapter 13 of NFPA 13 to meet
the ordinary hazards. These classifications are discussed more in Chapter 5 of NFPA 13.

The design criteria for light hazard classifications is required to have a density of 0.10gpm/ft?,a
max design area of 1500ft2, and a max coverage per sprinkler of 225ft2. The design criteria for
ordinary hazard 1 classifications is required to have a density of 0.15gpm/ft?, a max design area

of 1500ft?, and a max coverage per sprinkler of 130ft?. Table 8 below summarizes occupancy
classifications and requirements.

Table 8 Occupancy Classifications
OCCUPANCY CLASSIFICATION

> QCCUPANCY HAZARD MAX_SPACING DESIGN HOSE
A-3 LOBBIES/LECTURE LIGHT HAZARD 225 .10/1500 100/0
B OFFICE/CDNFERENCE RM | LIGHT HAZARD 130 .10/1500 100/0
B |LABORATORIES OH. GR. 1 130 ‘15/1500 100/150
8- STDRAGE/MECH/ELECT RM| O.H. GR. 1 130 ,15/’1500 100/150

System Components

Standpipes and Risers

This building has five risers that supply the fire sprinkler system. Each riser supplies both light
hazard and ordinary hazard occupancies. The risers are class 1 risers. There are also two of the
standpipes/risers located at the fire escape stairs on the east and west sides of the building that
have recessed fire hoses that can be used. There are also three stairways inside the building that
contain the risers within the building. The piping for the risers are schedule 10 black steel piping.
Figure 19 below indicates riser locations within the building.

Standpipe Codes of NFPA 14 2013 Edition

Class 1 risers/standpipes shall be at least 4inches in size by 7.6.1

The minimum flow at the most remote standpipe is 500gpm by 7.10.1.1.1.

The minimum flow for all other standpipes shall be no less than 250gpm by 7.10.1.1.3
The max flow is 1000gpm for a standpipe by 7.10.1.1.5

7.2.3.2* Where the static pressure at a 2-12 in. (65 mm) hose connection exceeds 175 psi

(12.1 bar), an approved pressure regulating device shall be provided to limit static and
residual pressures at the outlet of the hose connection to 175 psi
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CALCULATICN DESIGN |

STANDPIPE - OVERALL ISOMETRIC i

Figure 19 Riser Locations

Cross Mains and Branch lines

The cross mains in the building run the length of the corridors within the building and the branch
lines run from the cross main into the individual spaces. The cross mains and branch lines are
recessed into the ceiling and are not visible. The cross mains are constructed of schedule 10
piping at 2 ¥ inches throughout the building. The branch lines throughout the building are also
constructed of schedule 10 piping but range from sizes of 1 inch to 1 ¥ inch lines.

Sprinklers

The building is equipped throughout with quick response sprinklers that have a K-factor of 5.6.
In areas with finished ceilings pendant sprinklers are used and upright sprinklers are used in lab
and utility spaces. The majority of the sprinklers within the building have an activation
temperature of 155 degrees Fahrenheit but in the mechanical and server spaces higher activation
temperature sprinklers are used with an activation temperature of 200 degrees Fahrenheit.
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Hydraulic Calculations

The hydraulic calculations for this building were evaluated from the most remote area of the
building to the base of the riser. The most remote area was determined to be room 638 which is a
lab on the 6™ floor of the building. The room is classified as an Ordinary Hazard 1. If all
sprinklers were to activate in the room, the demand was calculated to be 275gpm at 104psi. The
water supply is adequate with the assistance of the fire pump. Table 9 below is the hand
calculations | performed in the most remote room with highest demand which is shown in Figure
20. Figure 21 is the supply and demand curve for the city water supply, fire pump, and most
demanding room.

Hand Calculations

Most remote area is room 638 on the sixth floor of the building
Occupancy Classification- Ordinary Hazard Group 1 (Laboratory)
Density- 0.15gpm/ft?2

Area of room- 898ft?

Minimum Design Area- 1500ft?

Reduction for QRS- (39.25% for 10.5ft. ceiling height for design area of 911ft?)
Max Coverage per sprinkler- 130 ft?

Number of sprinklers Calculated- 7

Number of sprinklers in room- 12

Type of Sprinkler- Tyco; Mod. TY-FRB; 1/2"; 1/2”; K=5.6; 155 Deg.
Hose Stream- 250gpm at 60minutes

Type of system- Wet

The demand at the base of the riser is 275gpm at 104psi

Table 9 Hydraulic Hand Calculations

Pipe
Fittings
Step |Nozzle Ident and and Equivalent |Friction loss Pressure Normal
No Location Flow in gpm | Pipe size | Devices | Pipe Length psifft) Summary Pressure Notes
1 q 195 L 8|C=| 120 [Pt 12.1 Pt 56|19.5
1 BL1 1.049 F Pe Pv 130
2 Q 19.5 T 8|pf | 0.124 |Pf 1.0 Pn 0.15
2 q 203 L 8|C=| 120 [Pt 13.1 Pt 56|20.3
2 BL1 1.049 F Pe Pv 130
3 Q 39.8 T 8|pf | 0465 |Pf 37 Pn 0.15
3 q 23 L 8|C=| 120 [Pt 16.8 |Pt 56|23
3 BL1 1.049 F Pe Pv 130
4 Q 62.8 T 8|pf | 1.081 |Pf 86 Pn 0.15
4 q 283 1E=3 |L 75|C=| 120 |Pt 255 |pt 56|28.3
4 BL1 1.38 1T=6 |F 9 Pe 04 Pv 168
CM Q 91 T 16.5(pf | 0.569 |Pf 94 Pn 0.1
CM q L 10.75|C=| 120 |Pt 353 [Pt 153
5 2.635 F Pe Pv
BL2 Q 91 T 10.75(pf | 0.025 |Pf 03 Pn
BL2CM q 91.2 L 10.75|C=| 120 |Pt 356 |Pt 15.3(91.2
6 2.635 F Pe Pv
BL3 Q 182.2 T 10.75(pf | 0.089 |Pf 1.0 Pn
BL3 q 92.5 2E=6 |L 220.75|C=| 120 |Pt 36.5 Pt 15.3|92.5
7 2.635 31=18 |F 24 Pe Pv
CM Q 274.7 T 244.75|pf | 0.190 |Pf 46.6 Pn
CM q L 48.5|C=| 120 |Pt 83.1 Pt
8 6.357 F Pe 21.0 |Pv
BOR Q 275.0 T 48.5|pf | 0.003 |Pf 0.1 Pn
q L C= Pt 104.3 |Pt
F Pe Pv
Q 275.0 T pf Pf Pn
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Figure 21 Hydraulic Graph

Inspection, Testing and Maintenance

A routine inspection and test program is essential for any fire protection system to insure it is in
proper operating condition. NFPA 25 standards for Inspection, Testing, and Maintenance of
Water Based Fire Protection Systems should be used to determine the required frequency the
system should be tested and should be used to determine the proper methods of inspection to use.

For inspection, testing, and maintenance of sprinkler systems, standpipes and hose streams, fire
pumps, and valve components refer to tables below. For additional information reference NFPA
25. Table 10 is the summary of inspection testing and maintenance requirements for sprinkler

systems under NFPA 25
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Table 10 Inspection, Testing, Maintenance Tables from NFPA 25

Table 5.1.1.2 Summary of Sprinkler Svstem Inspection, Testing, and Maintenance

Item Frequency Reference
Inspection
Ganges (dry, preaction, and deluge Weekly /quarterly 5242 59243,
systems) 52.4.4
Control valves Table 13.1.1.2
Waterflow alarm devices Chuarterly 5.2.5
Valve supervisory signal devices Charterly 5.2.5
Supervisory signal devices (except valve  Quarterly 5.2.5
supervisory switches)
Ganges (wet pipe systems) Carterly 52.4.1
Hydraulic nameplate Charterly 5.2.6
Buildings Annually (prior to freezing 41.1.1
weather)
Hanger/seismic bracing Annually 5.2.3
Pipe and fittings Annually 5.2.2
Sprinklers Annually 5.2.1
Spare sprinklers Annually 52.1.4
Information sign Annually 5.2.8
Fire department connections Table 13.1.1.2
Valves (all types) Table 13.1.1.2
Obstruction, internal inspection of 5 years 142
piping
Heat trace Per manufacturer’s 527
requirements
Test
Waterflow alarm devices
Mechanical devices Chuarterly 53.3.1
WVane and pressure switch—type Sermannually 5332
devices
Valve supervisory signal devices Table 13.1.1.2
Supervisory signal devices (except valve Table 13.1.1.2
supervisory switches)
Main drain Table 13.1.1.2
Antifreeze solution Annually 554
Ganges 5 years 552
Sprinklers (extra-high or greater 5 years 53.1.1.1.4
temperature solder type)
Sprinklers (fast-response) At 20 years and every 10 years 53.1.1.1.3
thereafter
Sprinklers At 50 years and every 10 years 55111
thereafter
Sprinklers At 75 years and every 5 years 53.1.1.1.5
thereafter
Sprinklers (dry) At 10 years and every 10 years 53.1.1..6
thereafter
Sprinklers (in harsh environments) 5 years 55112
Valves (all types) Table 13.1.1.2
Valve status test 13.5.1.2.1
Maintenance
Valves (all types) Table 13.1.1.2
Low-point drains (dry pipe system) 13.4.4.3.2
Sprinklers and automatic spray nozzles  Annually 54.1.9
protecting commercial cooking
equipment and ventilation systems
Investigation
Obstruction 14.3
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Table 6.1.1.2 Summary of Standpipe and Hose Systems Inspection, Testing, and Maintenance

Item Frequency Reference
Inspection
Control valves Table 13.1.1.2
Pressure-regulating devices Table 13.1.1.2
Piping Annually 6.2.1
Hose connections Table 13.1.1.2 ]
Cabinet Annually NFPA 1962
Canges Weekly/quarterly 6.2.2
Hose Annually NFPA 1962
Hose storage device Annually NFPA 1962
Hose nozzle Annually and after NFPA 1962
each use
Hydraulic design information sign Annually 6.2.3
Hose valves Table 13.1.1.2
Hose connection Table 13.1.1.2
Test
Waterflow alarm devices Table 13.1.1.2
Valve supervisory devices Table 13.1.1.2
Supemvisory signal devices (except valve Table 13.1.1.2
supervisory switches)
Hose storage device Annually NFPA 1962
Hose & years,/ 3 years NFPA 1962
Pressure control valve Table 13.1.1.2
Pressure-reducing valve Table 13.1.1.2
Hydrostatic test 5 years 6.3.2
Flow test & years 6.3.1
Main dramn test Table 13.1.1.2
Hose valves Table 13.1.1.2
Hose connections Table 13.1.1.2
Valve status test 13.3.1.2.1
Maintenance
Hose connections Annually Table 6.1.2
Valves (all types) Annually/as needed Table 13.1.1.2
Hose valves Table 13.1.1.2




Table 8.1.2 Alternative Fire Pump Inspection, Testing, and Maintenance Procedures

Visual
Complete as Applicable Inspection Inspect Change Clean  Test Frequency
Pump System
Pump bearings Annually
Lubricate pump bearings As needed
Inspect pump shaft end play X Annually
Inspect accuracy of pressure gauges and sensors X Annually (replace
or recalibrate when
5% out of
calibration)
Inspect pump coupling alignment X Annually
Wet pit suction screens X X After each pump
operation
Mechanical Transmission
Lubricate coupling X Annually
Lubricate right-angle gear drive X Annually
Electrical System
Exercise isolating switch and circuit breaker X Monthly
Trip circuit breaker (if mechanism provided) X Annually
Operate manual starting means (electrical) X Semiannually
Inspect and operate emergency manual starting X X Annually
means (without power)
Tighten electrical connections as necessary X Annually
Lubricate mechanical moving parts (excluding X Annually
starters and relays)
Calibrate pressure switch settings X Annually
Grease motor bearings X Annually
X Annually or as
needed
Voltmeter and ammeter for accuracy (5%) X Annually
Any corrosion on printed circuit boards (PCBs) X Annually
Any cracked cable/wire insulation X Annually
Any leaks in plumbing parts X Annually
Any signs of water on electrical parts X Annually

Table 13.1.1.2 Summary of Valves, Valve Components, and Trim Inspection, Testing, and Maintenance

Item Frequency Reference
Inspection
Control Valves
Sealed Weekly 13.3.2.1
Locked or electrically supervised Monthly 15.3.2.1.1
Valve Supervisory Signal Initiating Device Quarterly 13.3.2.1.2
Alarm Valves
Exterior Monthly 13.4.1.1
Interior 5 years 13.4.1.2
Strainers, filters, orifices 5 years 13.4.1.2
Check Valves
Interior 5 years 13.4.2.1
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Pressure-Reducing and Relief Valves

Sprinkler systems Quarterly 13.5.1.1
Hose connections Annually 13.5.2.1
Hose racks Annually 15.5.8.1
Fire pumps
Casing relief valves Weekly 13.5.7.1,13.5.7.1.1
Pressure-relief valves Weekly 13.5.7.2,13.5.7.2.1
Backflow Prevention Assemblies
Reduced pressure Weekly/monthly 13.6.1
Reduced-pressure detectors Weekly/monthly 13.6.1
Fire Department Conneciions Quarterly 13.7.1

Testing

Main Drains
Gauges

Waterflow Alarms
Control Valves
Position
Operation

Supervisory

Preaction/Deluge Valves

Annually/quarterly

b vears

Quarterly/semiannually

Annually
Annually
Semiannually

Priming water Quarterly 13.4.3.2.1
Low air pressure alarms Quarterly/annually 13.4.3.2.13, 13.4.5.2.14
Full flow Annually 13.4.3.2.2
Air leakage 3 years 15.4.3.2.6

Summary

After analysis of the fire suppression system used in Warren J. Baker Center for Science and
Mathematics, the requirements of NFPA 13 2013 are met. The occupancy classifications, design
areas, and water supply demand are all adequate. The fire pump may have been oversized for this
application for this building but will be discussed more in the recommendation section of this
report. Next the fire alarm and detection system design will be analyzed.

Fire Alarm and Detection Analysis

This section covers the analysis of the fire alarm and detection systems in Warren J. Baker
Center for Science and Mathematics using the requirement specified in NFPA 72 2013 edition.
The analysis covers the fire alarm system, fire detection system, and the required inspection,
testing, and maintenance.

This building provides a complete wet pipe fire sprinkler system for a six-story classroom and
laboratory building with a fire pump and a class 1 standpipe system. This building is Type 1 fire
resistive construction and a Group B occupancy (Business). The fire alarm system in the building
is a fire emergency voice alarm communication system (EVACS). The system in the building is
a mass notification/fire alarm combination system. The location of the fire alarm control panel is
one the first floor in the main electrical/ transformer room. The model is NFS2-640.
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Fire Alarm Initiating Devices

Sprinklers (primary detectors used in this building)

Quick Response Tyco; Mod. TY-FRB 427, 14” K=5.6; 155 degree
Used in both Light/Ordinary Hazard 1 areas

Max Design area 1500 sqg. ft.

Light Hazard max coverage 225 sq. ft.

Ordinary Hazard 1 max coverage 130 sq. ft.

Fire Alarm Control Panel

The fire control panel in located in room 122 on the first floor in the fire pump room which is
accessible from the fire department access areas. The FACP for this building is a Honeywell
NOTIFIER Model NFS2-640 which is designed to minimize installation time, enable faster
response times, and simplify usability and maintenance. This comes with a built in integrated
Digital Voice Command System which is used in the application of this building.

Water Flow Switch

A water flow switch is the interface between the building's fire suppression system and the
building's fire alarm system. It detects water flowing in the sprinkler system and initiates the fire
alarm system to sound the evacuation. The water flow switch is located in the fire pump room
which can only be accessed by authorized personnel.

Smoke Detectors
Type: FSP-851 INTELLIGENT PHOTOELECTRIC SMOKE DETECTOR

The FSP-851 Intelligent Photoelectric Sensor’s unique optical sensing chamber is designed with
superior signal to noise ratio. Flash Scan is a new communication protocol that greatly enhances
the speed of communication between analog intelligent devices. Intelligent devices communicate
in a grouped fashion. If one of the devices within the group has new information, the panel’s
CPU stops the group poll and concentrates on single points. The net effect is response speed
greater than five times that of earlier designs.

Spot-type smoke detectors shall be located on the ceiling or, if on a sidewall, between the ceiling
and 12 in. (300 mm) down from the ceiling to the top of the detector. (NFPA 72-2016 17.7.3.2)
The smoke detector spacing for this project was based upon smooth ceilings protection for spot-
type smoke detectors in accordance with (NFPA 72 — 2016 17.7.3.2.3). In the absence of specific
performance-based design criteria, the distance between smoke detectors shall not exceed a
nominal spacing of 30 ft. (9.1 m) and there shall be detectors within one-half the nominal
spacing, measured at right angles from all walls or partitions extending upward to within the top
15 percent of the ceiling height. (NFPA 72- 2016 17.7.3.2.3.1)
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Heat Detectors

Type: Honeywell FST-851H Heat Detector

FST-851 Series intelligent plug-in thermal detectors with integral communication has features
that surpass conventional detectors. Point ID capability allows each detector’s address to be set
with decade address switches, providing exact detector locations. FST-851 Series thermal
detectors use an innovative thermistor sensing circuit to produce 135°F/57°C fixed-temperature
(FST-851) and rate-of-rise thermal detection (FST-851R) in a low-profile package. FST-851H
provides fixed high-temperature detection at 190°F/88°C. These thermal detectors provide
effective, intelligent property protection in a variety of applications. This device also has the
Flash Scan protocol mentioned previously.

The smoke detector spacing for this building was based upon smooth ceilings protection for spot-
type smoke detectors in accordance with (NFPA 72 — 2016 17.7.3.2.3) The provisions of this
section permit nominal 30 ft. smoke detector spacing where there is an absence of specific
performance-based design criteria.

Duct Detectors
Type: Intelligent Non-Relay Photoelectric Duct Smoke Detector

DNRW duct smoke detector, with its NEMA-4 rating, is listed as a watertight, UV resistant
enclosure providing protection against falling dirt, rain, and windblown dust, splashing and hose
directed water, allowing operators to use the detector in the most extreme environments.

These units’ sense smoke in the most challenging conditions, operating in airflow speeds of 100
to 4,000 feet per minute, temperatures of -4 degrees F to 158 degrees F, and a humidity range of
0 to 95 percent (non-condensing.)

Smoke detectors listed for use in air distribution systems shall be located as follows:

(1) Downstream of the air filters and ahead of any branch connections in air supply systems
having a capacity greater than 944 L/sec (2000 ft3/min).

(2) At each story prior to the connection to a common return and prior to any recirculation or
fresh air inlet connection in air return systems having a capacity greater than7080 L/sec (15,000
ft3/min) and serving more than one story.

(NFPA 90A-2015 6.4) other previsions under (NFPA 72-2016 17.7.5.5)

Beam Detector
Type: SRA-24 Reflective Beam Detector

The Photoelectric reflective beam detector consists of the SRA-24 unit and a reflector, which
face each other at a distance of between 25ft and 100ft. In the event of fire, the smoke generated
will decrease the amount of near infrared light energy on the SRA-24, this decrease is
electronically interpreted to identify the occurrence of fire. An important feature of the detector
is that it monitors the protected space linearly. This enables the detector to identify a fire before
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it spreads, even when the smoke is scattered over a large area. The fire detection sensitivity is
factory set at 20% beam obscuration and it can be changed to 30% with a sensitivity switch.

The beam smoke detector is often used in large open spaces with high ceilings where the use of
spot-type detectors is impractical due to the problems of smoke stratification. The spacing for
these devices are under the specification sheets given with the device. This device is used for the
atrium in Baker Center for Science and Mathematics. (NFPA 72-2016 B 4.9)

Manual Pull Station

Pushing in, then pulling down on the handle causes it to latch in the down/activated position.
Once latched, the word “ACTIVATED” (in bright yellow) appears at the top of the handle,
while a portion of the handle protrudes from the bottom of the station. This device also has the
Flash Scan protocol mentioned previously.

Each manual fire alarm box (manual pull station) is required be securely mounted not less than
42 inches, and not more than 48 inches above the finished floor. Manual pull stations are also
required to be located within 5 ft. of the exit doorways opening at each exit on each floor.
Additional pull stations are required to be provided so that the travel distance to the nearest pull
station will not be in excess of 200 feet measured horizontally on the same floor. (NFPA 72 —
2016 17.14)

Fire Alarm Notification Devices

Strobes/ Speakers and Strobe Speaker Combination

Type: Indoor Selectable Output Speaker/Strobes

The SpectrAlert Advance Series of speakers and speaker strobes have many different options
that can be chosen for the candela output (brightness of the strobe) and audible output. The
strobe for this device is 1 flash per second and the decibels are taken at a 10-ft. distance from the
device. See the Table 11 below for more information on output for devices:
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Table 11 Candela Rating and Sound Output for Devices Present in Building

UL Maximum Strobe Current Draw (mA RMS)

Candela 810 17.5 Volts 16 to 33 Volts
DC FWR DC FWR
15 123 128 66 71
15/75 142 148 77 81
Standard 30 NA NA 94 a6
Candela 75 NA NA 158 153
Range 95 NA NA 181 176
110 NA NA 202 195
115 NA NA 210 205
) 135 NA NA 228 207
c;:ggm 150 NA NA 246 220
Range 177 NA NA 281 251
185 NA NA 286 258
Sound Output
'ULC Reverberant (BA @ 10TT) 2W | 1W | ZW | W
Wall Mount 5P Series 86 83 &0 77
Wall Mount SPV Series 90 a7 84 81
Ceiling Mount SPC Series 86 83 &0 i
Ceiling Mount SPCV Series 90 a7 84 81
Wall Mount SPS Series 85 82 79 76
Wall Mount SPSV Series 89 86 83 30
Ceiling Mount SPSC Series 89 82 79 76
Ceiling Mount SPSCV Series 89 a6 83 80

Audible

To ensure that audible public mode signals are clearly heard, unless otherwise permitted by
18.4.3.2 through 18.4.3.5, they shall have a sound level at least 15 dB above the average ambient
sound level or 5 dB above the maximum sound level having a duration of at least 60 seconds,
whichever is greater, measured 5 ft. (1.5 m) above the floor in the area required to be served by
the system. (NFPA 72-2016 18.4.3.1)

If ceiling heights allow, and unless otherwise permitted by 18.4.8.2 through 18.4.8.5, wall-
mounted appliances shall have their tops above the finished floors at heights of not less than 90
in. (2.29 m) and below the finished ceilings at distances of not less than 6 in. (150 mm).

(NFPA 72 18.4.8.1)
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Visual

Wall-mounted appliances shall be mounted such that the entire lens is not less than 80 in. (2.03
m) and not greater than 96 in. (2.44 m) above the finished floor. (NFPA 72-2016 18.5.5.1)
Spacing shall be in accordance with Figure 22 which shows the required spacing for wall
mounted devices within the building.

Tahle 18.5.5.4.1({a) Room Spacing for Wall- Mounted Visible I — _—
Appliances Visible ! 1
He 20 #
Minimum Required Light appliance {61 m]
Cutput R
Mascismum [Effective Intensity (cd)] (9.1 mj
Room Size i 40 it
Four Lights — 1| (12.2 m)
per Room | |
One Light {One Light | | A 50 f
ft m per Room per Wall) | 1 | |_ — T — — — [i15.2m)
I
20 = 20 6.10 = 6.10 15 NA | L] v
8 = 78 8.53 « B.53 30 NA 1 ' T
30 » 30 014014 34 NA | ||
10 x 40 12.9 % 12.2 60 15 I - ] L
15 % 45 13.7x 137 75 19 Lo .
50 = 50 15.2 « 15.9 54 30 | 20 i |
54 x 54 16.5 = 165 110 30 | | | | (6.1 mij) I |
55 % 55 16.8 = 16.8 115 30 [ : | |
60 = 60 18.3 = 18.3 135 80 I = 30t = | |
63 x 63 1.2 19.2 150 37 | (8.1 mj |
B8 = 63 20.7 = 20.7 177 13 | 40 Co
70 % 70 ?1.5x 213 1584 a0 = i12.2 m) o
BD x 80 P44 944 240) 60 | _ |
90 x 90 97.4 % 974 404 a5 = st -
100100 305 x 305 375 95 (152 m)
110 = 110 335« 335 155 135
120 = 120 26.6 = 36.6 540 135 FIGURE 18.5.5.4.1 Room Spacing for Wall-Mounted Visible
130 = 130 30.6 = 30.6 635 185 Appliances.

Figure 22 Spacing Requirements for Wall Mounted Visual Notification Devices

The installation of visible notification appliances in corridors 20 ft. (6.1 m) or less in width shall
be in accordance with the requirements of either 18.5.5.4 or 18.5.5.5. Corridors greater than

20 ft. (6.1 m) wide shall comply with the spacing requirements for rooms.

Visible notification appliances shall be located not more than 15 ft. (4.57 m) from the end of the
corridor with a separation not greater than 100 ft. (30.5 m) between appliances.

If there is an interruption of the concentrated viewing path, such as a fire door, an elevation
change, or any other obstruction, the area shall be treated as a separate corridor.

(NFPA 72-2016 18.5.5.5)

Outdoor Strobes

Type: Outdoor Selectable Output Speaker Strobes

The SpectrAlert Advance series offers the broadest line of outdoor speakers and speaker strobes.
The strobe for this device is 1 flash per second and the decibels are taken at a 10ft. distance from
the device. See Table 12 for sound and candela ratings for outdoor devices.
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Table 12 Sound Output and Candela Rating for Devices Present Outside Building
Sound OQutput

UL Reverberant (dBA @ 10ft) 2W | 1W | 2W | YW
Outdoor Speaker 90 87 84 81
Outdoor Speaker/Speaker Strobe 89 86 83 80

UL Maximum Strobe Current Draw (mA RMS)
8to 17.5 Volts | 16 to 33 Volts
Candela
DC FWR DC FWR
15 123 128 66 71
15/75 142 148 77 81
Standard 30 NA NA 94 96
Candela 75 NA NA 158 153
Range 95 NA NA 181 176
110 NA NA 202 195
115 NA NA 210 205
Hiah 135 NA NA 228 207
9 150 NA NA 246 220
Candela
Range 177 NA NA 281 251
185 NA NA 286 258

There were no codes on the spacing or location of outside fire notification devices in NFPA 72.
There are probably codes that indicate where the authority having jurisdiction would like these
devices located. They are located on the outside of the building on all four corners of the
building or at least on the sides of the building that the fire lane/ fire department would enter on
so they can identify the building easily.

Battery Calculations

The fire alarm control panel, fire alarm initiating devices, and fire alarm notification devices are
required to have a secondary power supply. This secondary power source is provided by a
standby battery supply. The secondary power supply for emergency voice/alarm communications
systems are required to operate the system under a standby load for a minimum of 24 hours and
can operate the system during a fire or other emergency condition for a period of 15 minutes at
maximum alarm load. (NFPA 72-2016 10.6.7.2.1.2) The battery calculations were found to be
adequate for this building. The results from the hand calculations determined that the required
back up power for the system on standby for 24 hours and 0.25 hours (15mintutes) would be
24.2 amp hours for all devices within the building. The provided amp hours within the building
are 36 amp hours. Table 13 is a summary of the total amp hours required for the alarm system
present in Warren J Baker Center for Science and Mathematics.
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Table 13 Battery Calculations

Description Standby Current(AMPS)| QTY |Total Standby Current Per Unit(AMPS) | Alarm Current(AMPS) qry Total Alarm Current Per Unit (AMPS)
FACP 0.2850 1 0.2850 0.2850 1 0.2850
Manual Pull Station 0.0003 30 0.0080 0.0030 30 0.0900
Smoke Detector 0.0040 30 0.1200 0.0004 30 0.0120
Duct Detector 0.0030 62 0.1860 0.0003 62 0.0186
Strobe 0.0000 66 0.0000 0.0660 66 4.3560
Speaker Strobe 0.0000 172 0.0000 0.1040 172 17.8880
Bell 0.0000 1 0.0000 0.0400 1 0.0400
Outdoor Strobes 0.0000 2 0.0000 0.2340 2 0.4680
Total System Standby Current (AMPS) 0.6000 Total System Alarm Current (AMPS) 23.1576

Required Operating Time for Secondary Power Source Under NFPA 72
Standby | 24Hrs. | Alarm | 0.25Hrs.
STANDBY ALARM
Required SB Time ‘ Total SSB Current (AMPS) ‘ Required Amp-Hours Required Alarm Time ‘ Total System Alarm Current (AMPS) |Required Amp-Hours
24 \ 0.6 \ 14.4 025 \ 23.16 | 5.79
Required Standby Amp-Hours Required Alarm Amp-Hours Total Safety Factor Required Battery Capacity Amp-Hours
14.4 5.79 20.19 1.2 24.2

Operating Characteristics of Fire Alarm System

The operating characteristics of this fire alarm system is shown in Figure 23:
-hold open door release devices

-initiate smoke management system

-HVAC shutdown

- activate fire/ smoke dampers

-elevator recall

EVENT

FIRE ALARM CON

SATTERY, OPEN CIRCUIT, GROUND FALLT, ETC

ToR EGUF
LEVATOR HE

HIN THE BUILOIF
EM AL

Figure 23 Operation Matrix for Fire Alarm and Smoke Management System.
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Smoke Management System

Warren J. Baker for Science and Mathematics has a passive naturally ventilated smoke
management system for the five-story atrium in the building. The atrium is fully sprinkled and
has a fully functioning smoke detection system. In the event of a fire within the atrium and
detection by a smoke detector, beam detector, or sprinkler activation the smoke management
system will activate. In activation of the smoke management system the alarm will sound, the
police will be notified, and magnetic door locks for the horizontal exits present in the atrium will
deactivate. The doors will shut to keep smoke and hot gases from entering other parts of the
building. There will also be activation of the smoke vents and makeup air vents to help exhaust
the smoke. The exhaust vents are located on the 7™ floor of the building and the makeup air vents
are the exit doors located on the second floor of the building. The figure below shows the
makeup air vents and the exhaust vents. The blue areas each have two 5ft. by 10ft. smoke
exhaust vents. The red areas indicate the makeup air vents which both on the north and south
side of the building are four 3ft. by 12ft. doors that have motors to automatically open in the
event of a fire. These exit doors are motorized which in activation of the smoke management
these motors will open the doors automatically and remain open to supply the makeup air
required for the smoke exhaust within the atrium. The matrix above in Figure 23 above shows
other systems that shut down in the event of an alarm within the atrium such as HVAC units shut
down and elevator recall. Figure 24 below indicates red as the makeup air vents and the blue is
the location of the smoke exhaust vents. Figure 25 below is a visual representation of the
opening in the atrium.

Figure 24 Makeup Air and Smoke Exhaust Vent Locations
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South Atrium Opening

North Atrium Opening

Figure 25 Atrium Openings

Fire Alarm System Signals

The type of system in this building is a Fire Emergency Voice Alarm Communication System
(EVACS) and Mass Notification System (MNS) combination. The system is a protected
premises system with a supervisory station which falls under the requirements of Chapter 26.4.6
in NFPA 72 -2016. In the case of an alarm, supervisory, or trouble signal the Cal Poly dispatch
center is notified. In the case that a retransmission of the signal must be done it is retransmitted
by a Digital Alarm Communicator Transmitter (DACT).

Alarm signals initiated by manual fire alarm boxes, automatic fire detectors, water flow from the
automatic sprinkler system, or actuation of other fire suppression system(s) or equipment shall be
treated as fire alarm signals. Fire alarm signals received at the supervising station by a zone or
zones shall be retransmitted by zone to the communications center. Fire alarm signals received at
the supervising station that are identified as an individual point or points shall be retransmitted
by point identifier to the communications center.

Alarm Signals

Upon receipt of an alarm signal, the proprietary supervising station operator shall initiate action
to perform the following:

(1) Notify the communications center, the emergency response team, and such other parties as
the authority having jurisdiction requires in accordance with 26.2.1

(2) Dispatch a runner or technician to the alarm location to arrive within 2 hours after receipt of a
signal

(3) Restore the system as soon as possible after disposition of the cause of the alarm signal
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Supervisory Signals

Upon receipt of sprinkler system and other supervisory signals, the proprietary supervising
station operator shall initiate action to perform the following, if required:

(1) Communicate immediately with the designated person(s)to ascertain the reason for the signal
(2) Dispatch personnel to arrive within 2 hours to investigate, unless supervisory conditions are
promptly restored

(3) Notify the fire department if required by the authority having jurisdiction

(4) Notify the authority having jurisdiction when sprinkler systems are wholly or partially out of
service for 8 hours or more

(5) Provide written notice to the authority having jurisdictions to the nature of the signal, time of
occurrence, and restoration of service when equipment has been out of service for 8 hours or
more

Trouble Signals

Upon receipt of trouble signals or other signals pertaining solely to matters of equipment
maintenance of the alarm system, the proprietary supervising station operator shall initiate action
to perform the following, if required:

(1) Communicate immediately with the designated person to ascertain a reason for the signal
(2) Dispatch personnel to arrive within 4 hours to initiate maintenance, if necessary

(3) Notify the fire department if required by the authority having jurisdiction

(4) Notify the authority having jurisdiction when interruption of service exists for 4 hours or
more

(5) When equipment has been out of service for 8 hours or more, provide written notice to the
authority having jurisdiction to the nature of the signal, time of occurrence, and restoration of
service

Emergency Communication System

The in-building fire emergency voice/alarm communications system (EVACS) shall be used to
provide an automatic response to the receipt of a signal indicative of a fire alarm or other
emergency. When the monitoring location is constantly attended by trained operators, and
operator acknowledgment of receipt of a fire alarm or other emergency signal is received within
30 seconds, automatic response shall not be required. (NFPA 72-2016 24.4) This building
contains 172 speakers that communicate in the case of a fire alarm.

Audible signal tones for alert or evacuation shall meet the audibility requirements of either
18.4.3 (public mode audible requirements), 18.4.4 (private mode audible requirements), 18.4.5.1
and 18.4.5.2 (sleeping area requirements), or 18.4.6 (narrow band tone signaling for exceeding
masked thresholds), as applicable.

Inspecting, Testing, and Maintenance

The inspection, testing, and maintenance of systems, initiating devices, and notification
appliances shall comply with the requirements in Chapter 14 of NFPA 72-2016.
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Inspection

Unless otherwise permitted, visual inspections shall be performed in accordance with the
schedules in Table 14 or more often if required by the authority having jurisdiction. Devices or
equipment that is inaccessible for safety considerations (e.g., continuous process operations,
energized electrical equipment, radiation, and excessive height) shall be permitted to be
inspected during scheduled shutdowns if approved by the authority having jurisdiction.

Table 14 Inspection Requirements for Alarm and Notification System

| Table 14.3.1 Visual Inspection

Indtial Periodic
Component Acceprance  Frequency Mechod Reference
L. All equipment X Annual  Ensure there are no changes thar affect 1454
equipment performance. Inspect for
bailding modifications, ocoupancy
changes, changes in environmental
conditions, device location, physical
obstructions, device orienation,
physical damage, and degree of
cleanliness.
2. Conrrol equipment:
{a) Fire alarm systems monitored Verify a system normal conditon.
for alarm, supervisory, and
wrouble signals
} Fuses X Annual
} Interfaced equipment X Annual
} Lamps and LEDs X Annual
} Primary (main) power supply X Annual
(5} Trouble signals X Semiannual
(b} Fire alarm systems Verify 2 system normal conditon.
unmaonitored for alarm,
supervisory, and wouble signals
(1) Fuses X Weekly
} Interfaced equipment X Weekly
amps and LEDs X Weekly
Primary (main) power supply X Weekly
(5} Trouble signals X Weekly
5. Reserved
4. Supervising stration alarm systems — Verify location, physical condition, and a
IrANsmitiers system normal condidon.
(a) Digiml alarm communicator X Annual
wansmitter (DACT)
(b} Diigital alarm radio transminer X Annual
(DART)
{c) McCulloh X Annual
(d) Radio alarm wransmiter (RAT) X Annual
(e} All other types of X Annual
COMMUNICATDTS
5. Inbuilding fire emergency X Semiannual Verify location and condition.
voice /alarm communications
equipment
6. Reserved
7. Reserved
8. Reserved
0. Bateries Inspect for corrosion or leakage. Verify 10.6.10
tightness of connections. Verify
marking of the month /year of
manufacure (all ypes).
(a) Lead-acid X Monthly  Visually inspect electrolyte level.
b Nickelcad mium X Semiannual
{c) Primary (dry cell) X Monthly
(d) Sealed lead-acid X Semiannual
10, Reserved
(‘oo mes !
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Table 14.3.1 Contimed

Indtial Perindic

Component Acceptance  Frequency Method Reference
11. Remote annuncizators X Semiannual Verify location and conditon.
12, Motification appliance circuit power X Annual  Verify proper fuse ratngs, if any. Verify 106
extenders that lamps and LEDs indicate normal

operating smams of the equipment.

153. Remote power supplies X Annual  Verify proper fuse ratings, if any. Verify 106
that lamps and LEDs indicate normal
operatng status of the equipment

14, Transient suppressors X Semiannual Verify location and condition.

15. Reserved

16. Fiber-optic cable connections X Annual  Verify location and condition.

17.  Initating devices Verify location and conditon (all
devices).

{a) Air sampling

(1} General X Semiannual Verify that indine filters, if any, are clean. 17.78.
(2} Sampling system piping and X Verify that sampling system piping and 17.73.

sampling pors firtings are installed properly, appear
airight, and are permanently fixed.
Confirm that sampling pipe is
conspicucusly identified. Verify that
sample pors or poinis are not
obstructed.
(b Duce detectors

(1} General X Semiannual Verify thatr derector is rigidly mownved. 17.755
Confirm that no penewrations in a
retirn air duct exist in the vicininy of
the detector. Confirm the detector is
insmlled so as w sample the airstream
at the proper location in the duce

(2} Sampling mtse X Verify proper orientaton. Confirm the 17755
sampling tube protrudes into the duct
in accordance with systiem design.

{c) Electromechanical releasing X Semiannual
devices
(d) Fire extinguishing system(s) or X Semiannual
suppression systemis) switches
{e) Manual fire alarm boxes X Semiannual
() Heat deteceors X Semiannual
(g} Radiani energy fire detectors X Cuarterly  Verify no point requiring detection is 178
obstructed or owside the detector’s
field of view.
{h) Video image smoke and fire X Cuarterly  Verify no point requiring detection is 17.9.7;
deteciors obstructed or ouside the detector’s 17.11.5
field of view.
(i) Smoke detectors (excluding X Semiannual
one- and mwo-family dwellings)
(i) Projected beam smoke detectors X Semiannual Verify beam path is uncbhstruceed.
(k) Supervisory signal devices X Carterly
(1) Waterflow devices X Carterly

(==

18. Reserved




Table 14.3.1 Continged
Initial Periodic
Component Accepiance  Frequency Method Reference
19,  Combination systems Verify location and condition (all types).
{a) Fire extinguisher electronic X Semiannual
monitring device /systems
{b) Carbon monoxide X Semiannual
deleciors/ sysiems
0. Fire alarm control interface and X Semiannual Verify location and condition.
emergency control function inerface
21, Guard’s tour equipment X Semiannual Verify location and condition.
2. Notification appliances Verify location and condition (all
appliamces).
{a) Audible appliances X Semiannual
{b) Audible texmal notification X Semiannual
appliances
{c) Visible appliances
{1} General X Semiannual 1365
{2y Candela rating X Verify that the candela rating marking 18565
agrees with the approved drawings.
2%, Exit marking audible notfication X Semiannual Verify location and condition.
appliances
24, Reserved
25, Area of refuge two-way X Annual  Verify location and condition.
COMmmMuUNication sysem
6. Reserved
7. Supenising statbon alarm systems —
receivers
{a) Signal receipt X Daily Verify receipt of signal.
{b) Receivers X Amnmnual Verify location and normal conditon.
28, Public emergency alarm reporting Verify location and condition.
SYSIEM WANSMission equipment
{a) Publicly accessible alarm box X Semiannual
(b Awrxiliary box X Amnmnual
{c) Master box
{1} Manual operation X Semiannual
{2} Anxiliary operation X Anmual
20, Reserved
30, Mass notification system
{a) Monitored For integrity Verify a system normal condigon.
{1} Control equipment
(i) Fuses X Anmnual
(i) Interfaces X Anmual
(iii} Lamps/LED X Annual
(iv) Primary (main) power X Annual
supply
{2} Secondary power bateries X Amnmnual
{3} Inidating devices X Anmual
{4} Notification appliances X Anmual
foonim s )
Table 14.3.1 Continwed
Indtal Perindic
Component Acceptance  Frequency Method Reference
30.  Mass notfication system {conriined)
{b) Not moniwred for integricy; Verify a system normal condition.
installed prior w adoption of
thie 2010 editdon
(1} Coneral equipment
(i) Fuses X Semiannual
(i) Interfaces X Semiannual
(iil)} Lamps/LED X Semiannual
(iv) Primary (main) power X Semiannual
supply
(2} Secondary power batteries X Semiannual
{3} Initiating devices X Semiannual
{4} MNotficarion appliances X Semiannual
{c) Antenna X Annual  Verify location and conditon.
{d) Transceivers X Annual  Verify location and conditon.
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Testing

At the request of the authority having jurisdiction, the central station facility installation shall be
inspected for complete information regarding the central station system, including specifications,
wiring diagrams, and floor plans that have been submitted for approval prior to installation of
equipment and wiring. Systems and associated equipment shall be tested per Table 15. Records
shall be retained until the next test and for one year thereafter.

Table 15 Testing Requirements for Alarm and Notification Systems
Table 14.4.3.2 Testng

Lnitial Periodic
Component Acceptance  Frequency Methaod
1. Al suipemient X S Table 14.3.1.

2. Control equipment and transponder
(a) Functions X Annually Verify correct receipt of alarm, supervisory, and trouble signals {inpus);
operation of evacuation signals and suxiliary foncions (owpas); cirouit
supervision, inchuding detection of open circuits and ground Bl and
power supply supenision for detection of loss of ac power and
disconnection of sscondary batleries,

(b)) Fuses X Anmzlly  Verify rating and supervision.

[c) Interfaced equipment X Anmzlly  Verify integrity of single or multiple circuits providing interface between two
or more contned uniis. Test interdfaced equipment connections by
operating or simulating operation of the sguipment being supenised.
Verify signals required o be transmitted at the control unit.

(d) Lamps and LEDs X Anmuzlly Mharminate lymps and LEDs.

e} Prim:u X Anmuzlly Disconnect and test all secondary (standby) power under masimom load,

supply including 2ll alarm appliznces requiring simulineous operation.
Reconnect all secondary (standby) power at end of test. Test redundant
power supplies separaiely,
3. Fire alarm conwed unit trouble signals

(2} Audible and visual X Anmzlly  Verify operation of control unit trouble signals. Verify ing-back feature for
systems using 2 troublesilencing switch that requires resetting.

(b) Disconnect swilches X Anmzlly  IFcontred unit has disconnect or isolating switches, verify performance of
intended function of each switch. Verify receipl of rouble signal when 2
supervised function is disconnected.

[e) CGrownd-Fule monitsring X Anmuzlly 17 the systemn has a ground detection feamre, verify the ocourrence of

et ground-Fault indication whenever any installation conductor is groamded .

(d) Transmission of signals i X Anmzlly  Aciuale an initiating device 2nd verify receipt of alarm signal at the

offpremises loation offpremises location.

Create a trouble condition and verify receipt of 2 trouble signal at the
offpremises location.

Actuste 1 supervi evice and verify receipt of a supervisory signal at the
offpremises bocati [ a transmission carrier is capable of operation
under a singhe or multiple-Eual condition, activate an initiing device
during such fult condition and verify receipt of an alarm signal and a
trouble signal ai the off premises location.

4. Supervising siation alann sysems — ansmission
Erquigement
[a) All equipment X Anmally  *Testall system functions and features in accordance with the equipment
manubciurer’s published instructions for comrect operation in
oonformance with the applicble sections of Chapter 26.

Except for DACT, actuate initiating device and verify receipl of the cormect
initiating device signal at the supervising station within 90 seconds. Upon
completion of the test, restore the system o its functional operating
condition,

IF test jacks are used, conduct the firse and kst wests without the we of the
lest jack.

(b) Digital alann X Anmzlly  Except for DACTS installed prior to adoption of the 2013 edition of NFPA 72
CHmMANRLIT Rneniier that are connecied (o a ielephone line (number) that is also supervised
(DACT) for adverse conditions by a derived kw=l channel, ersure connection of

the DACT Lo bwo separate means of ransmission.

Test DACT for ine seizure capability by inidating a signal while using the
lelephone line (primary line for DACTs usng two lelephone lines) fora
lelephone call. Ensure that the call is intemupied and that the
communicior connects o the digital alarm receiver. Verify receipt of the
wcorrect sgnal at the supervising seation. Verify each transmission attemgp
is completed within ® seeonds from going of-hook o onhook.

(omikinmes)
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Table 14.4.3.2 Contimed

Imitial Periodic
Component Acceptance  Freguency

Method

4. Supervising siation alann sysiems — tansmission
Eguipanent
(b} Digital alarm communicior
tnensmitter (DACT)

[ conidrowea |

() Diigital alarm radio X Annually
ernsmitter {DART)

{ed) MoCulloh transmitier X Annually

{e) Radio alarm iransmitier x Annually
(RAT)

(I Pesfonmance-bosed x Annually
technologies

Disconnect the telephone line (primary line for DACTs iming two telephone
lines) from the DACT,

Verify indiction of the DACT rouble signal occurs at the premises fire akom
aoontrol unit within 4 minutes of detection of the flt. Verify receipt of the
ledephone Ene trouble sgmal 21 the supenising station. Resiore the telephaone
line {primary line for DACTs using twe tedephone lines), reset the fire alarm
oontrol unit, and verify that the elephone line Bt trouble signal refums o
marmmal. Verify that the supervising siztion receives the restoral sgnal foam
the DALCT.

Disconnect the secondary means of tansmisson from the DACT. Verify
indiction of the DACT rouble sgnal occurs at the premises fire alanm
aoontrol unit within 4 minutes of detection of the flt. Verify receipt of the
secoquirrey means trouble signal at the superdsing siation. Restore the
secoqukry means of ransmission, reset the fire alarm control wil, and verify
that the trouble sgnal retims io normal. Verify that the supenvising station
receives the restoral signal from the secomdary tansmitter.

Cames the DACT o ransmit  signal e the DACE while 2 fult in the elephone
line {number) {primary line for DACTS using wo telephone lines) is
simubied. Verify uliltaton of the seoomdary cosnmunication path by the
DACT by complete the transmision o the DACE.

Disconnect the primary telephone line. Verify tnmsmisson of a trouble sgnal o
the: supervising station by the DART ocowrs within 4 minutes.

Acthmie initiating device. Verify production of not less than three complete
roneneds of not less than three sgnal impulses sach by the MoCulloh
ransmitter.

If endi-io-end metallic continuity is present and with 2 balanced cinowil, cnse
emch of the follkwing four transmisson channel Balt conditions in tam, and
verify receipt of comect signals at the superdsing siztion:

(1) Open

{21 Ground

{31 Wiredoowire short

{4) Open and growensd

I emitoeend metallic continuity is not pressnt and with a properdy alanced
aircuit, cause each of the following three ransmision channe] Gt
oonditions in twm, and verify receipt of cormect sgnals 21 the supervsing
station:

(1) Open

{21 Ground

{31 Wiredoowire short

Caume 3 Bt between elemenis of the tansmiting equiganent. Verify indicaton
of the Eult at the prolecied premises, or tansmission of trowble signal o the
suplervising sation.

Perform tests b ensure the monitering of imegrity of the tamsmisdon

Where a single communicstions path s wed, disconnect the commuenicbon
peth. Manually initiate an alarm signal transmission or allow the check-in
{handshake) signal to be transmitted automatically.” Verify the premises unic
anmunciates the Eilure within 300 ssconds of’ the ransmission Bdlure.
Restore the oommunication path.

Where multiple communication paths are used, disconnect both
oommunication paths. Mamelly initizte an alum sgnal ransmiskson. Verify
the premises control unit annunciztes the fGilure within 200 seconds of the
transmisson failure. Restore both communiction paths.

5. Emergency commmunicitions

equipment
{a) Amplifiertione genersiors X Annualby
(b Calkin signal slence x Annually
() Oi-hook indicator {ing x Annually
elicwn)
{d) Fhone jacks X Annually

Verify cormect switching and operation of backup squipment.

Operate,/ function amd verify receipt of correct visual and audible signals at
wontrol unit.

Install phone s« or remswe phione from hoeok 2nd verify receipt of signal at
wontrol unit.

Visually inspect phome jack and initiate communications path through jack.
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Table 14.4.3.2 Continved

Component Acceptance  Freguency Method

(e} Phone set X Anmuzlly  Activale each phone set and verify commect operation.
([} System performance X Anmuzlly  Operate the sysiem with a minimum ofany five handsets simulineously.
Verify voice quality and carity.
6. Enginsdriven generator X Monthly IF an enginedriven genertor dedicated o the system is wsed as 3 required
power soarce, verify operation of the genemator in accordance with

MNFPA 110, Standard for Emerrency and Standiy Power Systemer, by the building
OWTLET.

7. Secondary (standby) power X Anmuzlly  Disconnectall primary (main} power supplies and verify the ocourrence of
supply® reqpired trouwhle indication for loss of primary power. Measure or verify
the system’s standby and alarm current demanad and verfy the shility of
batteries 1o mest sandby and alarm regpuirements uwing manefachrer’s
data. Operate general alom systems o minimom of 5 minokes and
EMergency volce coammunicaions systems for 2 minimam of 15 minutes.
Reconnect primary (moin) power supply at end of test

8. Uninterruptible power supgly X Annually  IFa UPS sstem dedicated o the spstem is used as a required power source,
(LIPS} verify by the building owner operation of the UPS system in scoordance
with NFPA 111, Standard on Sieved Hecincal Energy Emergency and Standiy
Ponver Systems.

9.  Haitery Lesis Prior o condwcting any batiery testing, verify by the person conducting the iest,
that all setem software stored in volatils memory is protectesd from los.

(2) Lead-acid ope

(1) Battery replacement. X Anmully Replace batieries in accondance with the recommendations of the alarm
equipment manuficturer or when the recharged battery woliage or cument
falls below the manufaciurer’s recommendations.

(2) Charger Lest X Anmzlly  With the baiteries fully charged and connecied o the charger, measure the
voltage scross the baiteries with a volimeter. Verify the woltage is 230 volis per
el 20,02 welis =t 777F (25°C) or as specified by the equipanent manufacturer.

(3) Discharge test X Anmumlly  With the battery charger disconnescied, losd test the batteris following the
manufciuner’s recommendations. Verify the voliage level does not Gl below
the: lewels spesified. Load testing oan be by means of an artificial load equal o
the full Are alarm load connected e the buttery.

(4] Load volage test X Semiznmually  With the baitery charger disconneciesd, load test the batieries following the
manufscturer’s recommendations. Verify the voliage level does not Gl below
the: lewels speified. Load testing oan be by means of an artificial load equal o
the: full Are alarm load connectsd ke the attery, Verify the battery doss not
fall below 2.05 volts per cell under boad.

(5} Specific gravity X Seeniznmually  Messure as required the specific groanity of the Bguid in the pilot cell or all of the
cells. Verily the specific gravity i within the ange specified by the
manufscturer. Although the specified spedific gravily waries from
manufEcturer o manuiacherer, 2 ange of 1.205-1.220 is typical for regular
leadacid bateriss, while 124001260 is typical for high-pefformance
batteries. Do not wse a hydrometer that shows only 2 pess or Gil condition of
the: battery and does not indiste the specific gravity, beouse such a resding
does nod give 2 true indication of the battery conditon.

(b} Mickelosimium type

(1) Banery replacement X Annuzlly Replace bateries in accomdance with the recommendations of the alanm
equipment mamuficturer or when the recharged bitery wliage or current
Falls below the manufaciurer’s recommendabons.

{2 Charger test™ X Anmumlly  With the batteries fully charged and connected to the charger, place an ampere
meter in series with the baery under charge. Yerify the charging current is
in arcordance with the mamifachurer’s recommendations for the e of
battery ised. In the absence of specific information, use 40 w4 of the
battery rmting.

(3) Dischasge test. X Anmuzlly  With the baitery charger disconnected, load test the batterioes following the
manufsciurer’s recommendations. Verify the voliage level does not Gl below
the: lewels specified. Load testing can be by means of an artifical load equal i
the full fAre alarm load conmected b the battery.

4} Load voliage test X Semiznmually  With the battery charger disconnected, load west the batteries following the
manuzciurer’s recommendations. Verify the volage level does not &l below
the: lewels specified. Load testing can be by means of an artifical load equal i
the: full fire alarm load connected o the battery. Verify the float voltage for
the entire battery is 1.42 volis per cell, neminal, under losd. IF possble,
measure cells individualky.
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Table 14.4.3.2 Contimed

Component

Acceptanoe

Periodic
Frequency

Method

9. Hattery tests {comtinmd)
{c) Sealed lead-acid type
{1} Battery replacement

{2} Charger test

{3} Discharge st

{4} Lioad voltage west

Annually

Annually

Annually

Semixnnualby

Replace batteries in acoordance with the recommendations of the alarm
equipment manufacturer or when the recharged batiery wlage or
current fulls below the manufacturer’s recommendations.

With the batteries fully charged and connected b the charger, measure the
wvoliage across the batteries with 2 voltmeter. Yerify the voliage is 2.30 wlis
peer cell #4002 volis ar 777F (25°C) or as specified by the equipment
manulzciurer.

With the battery charger disconnected, load test the batteries following the
mamfacirer’s recommendations. Verify the volage level does not fall
heelow the levels specified. Load testing can be by means of an artificial
load equal o the full Gre alarm load oconnected o the battery.

Yerify the battery performs under load, in accordance with the battery
mamfachrer’s specifi@tions.

1. Public emergency alanm
reponing system — wired system

Dhaily

Manual tests of the power supply for public reporting circuils shall be made
and recorded at least onee during each 24-hour perod. Such tests shall
include the following:

(1) Current strength of ezch circuit. Changes in current of any circoit
exceeding 10 percent shall be investigated immesdiately.

{2) ¥olage across erminals of each dirowit inside of terminals of protective
devices. Changes in voliage of any circuit exceeding 10 percent shall be
investigaled immediately.

(31" Voltage beoween ground and circuits. IF this test shows a reading in
exoess of 50 percent of that shown in the test specified in (2), the rouble
shall be immediately located and dearsd. Readings in excess of
25 percent shall be given early ablention. These readings shall be mken
with a «alibrated voltmeter of not more than 100 chms resisiance per vl
Systemes in which ezch cirowit is supplied by an independent current
source: {Forms 3 and 4) require tesis beoween ground and each side of
each circuit. Common owment source systems {Form 2) require voliage
lesis between ground and each terminal of ezch battery and other cument
SHUTTE.

{4) Ground current reading shall be permitted in liea of (3). 1f this method
of esting is used, all grounds showing a current reading in excess of
5 peercent of the supglied line current shall be given immediate ablention.

{3) ¥olage acros erminals of common batery on switchboard side of fuses.

(6] Volmge betwesn common battery terminals and ground. Abnormal
ground readings shall be investgated immediatety.

Tests specified in (3) and (6) shall apply only to thos: systems using a
comman battery. If more than one common baltery is ussd, each
comman battery shall be tested.

11. Remobe annunciaiors

Annually

Verify the cormect operation and idenbfication of annunciatorns. I provided,
verify the comect operation of annunciaior under a faolt condiion.

12 Keserved

13 Eeserved

14, Reserved

15, Condurtions — metallic
{2} Stray vol tage

{b) Ground faulis

{c) Shoricircuit Faukis

MsA

MsA

MSA

Test all installation conduwctors with a volt‘'chmmeter to serify that thene are
mo siray {unwanted ) volizges between installation condwoiors or between
installation conductors and ground. Verify the maximum allowable stray
woltage does not exceed | wolt ac/de, unless a different threshold is
specified in the published manufacturer’s instructions for the instaled
equipmenl.

Test all installation conductors, other than those intentionally and

permanently grounded, for isolation from ground per the installed
equipment manufacturer’s published instnactions.

Test all ingallation conductors, other than thoss intentionally connected

wogether, for conductorioconducior solation per the published
mamfaciurer’s instructions for the insalled squipment. Also test thess
smme circuits conducior-to-ground.
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Table 14.4.3.2 Contimred

Component Acceplance  Freguency Method

(d} Lowp resistance X MAA With ach initiating and indicating circuit installation condweter pair
shortcirouited at the fr end, measare and recond the resistance of each
cincuil. Verify that the loop resistance does not exceed the limits specified
in the published manufcturer’s instnecbons for the installed equipment.

(e} Circuit integrity X MAA For initizl and resccepiance testing, confirm the introduction of a fault in
any circuil monitored for integrity resulis ina rouble indication ot the
fire alarm control unit. Open one connection at not less than 10 percent
of the initiating devices, notification appliances and controlled devices on
every initiating device dirouit, naotification aggdliance cirouit, and signaling
linme circuit. Condirm all circuits perform as indicated in Becions 23,5,
256, and 3.7,

MN/A Anmuzlly For periodic testing, test each initiating device circuit, notification appliance
circuit, 2nd signaling line circuil for comrect indication at the control unit.
Confirm all circuits perform as indicated in Sections 23.5, 216, and 23.7.
16, Consdhubors — nonmetallic

(a) Fiber oplics X N/A Test the Aber-optic tansmission lne by the wse of an optical power meter or
by an opticzl time domain reflectneier used o measure the relative
power loss of the Bne, Test result data must meet or exoeed ANSLTLIA
56808, Oyical Fiber Colling Com ts Standerd, related wo fiber-optic
lines and connection /sdice losses and the control wnit mandEcrer’s
published specifications.

(b} Circuit integrity X MAA For initizl and resccepiance testing, confirm the introduction of a fault in
any circuil monitored for integrity resulis ina rouble indication ot the
fire alarm control unit. Open one connection at not less than 10 percent
of the initiating devices, notification appliances, amd contnolled devices on
every initiating device dirouit, naotification aggdliance cirouit, and signaling
linme circuit. Condirm all circuits perform as indicated in Becions 23,5,
256, and 3.7,

MN/A Anmuzlly For periodic testing, test each initiating device circuit, notification appliance
circuit, 2nd signaling line circuil for comrect indication at the control unit.
Caomnfirm all circuits perform as indicated in Sections 23.5, 216, and #3.7.
17. Initiating devices”
(a} Electromechanical
releasing device
{1} Nonresiorable-typee Enk X Anmelly  Verify comrect operaticn by remoral of the Asible link and operation of the
amociabed device, Lubricste any mosing parts 3 necessany.
(%) Restorubletype linkP Anmually  Verify correct operation by remosal of the Asible link and opertion of the
asocizbed device. Lubricte any moving parts 2s necessarny.
(b} Fire extinguishing X Anmally  Operate the swilch mechanically or electrically and verify receipt of signal by
syslem () or suppression the: fire alarm contred wnit,
sysiem (s} alarm switch

() Fire—gas and other X Anmually  Test fire—gas detectors and other fire detectors as prescribed by the

deteciors mamufachurer and as necesary for the application.

[} Heat detectors

{1} Fixesidemperature, X Anmually Perform hest test with a listesd anad labeled heat source or in accordance with
rabe-ofriss, rate of [mee 14.4.4.5) the manufucierer’s published ingnections. Assure that the test method for
compensation, the installed equipment does not damage the nonrestorable
restorzble line, grd type fixedtemperature lement of a combinabon
[excheding prewmatic rate-odorise S Axed-temperatere element detector.
tubse type)

(Z) Fixesi-temperature, X Anmuzlly Do mot perform heat west. Test functionality mechanically and electrically.
naonresborable line type Mezsure and recond beop resistance. Investigate changes from acceptance

Lessi.
{3} Fixesi-temperature, X See Method  After 15 years From initial installation, replace all devices or have 2 deteciors
nonresborable spol ype per 100 laboratory tested. Replace the 2 detectors with new devices. I a
Failure occurs on amy of the deteciors removed, remove and test additonal
detecton o determine sither a general problem involving faulty detectors
or a localized probiem invelving | or 2 defective detectors.
IF detectaors are tested instead of replaced, regeeat tests at intervals of 5 oyears.
{4) Nonresiorable {general) X Anmuzlly Do et perfivrm heat beses. Test functionality mechanically and eleciriclly.
{5) Restorable line type, X Annually Pesrform hest tests (where test chambers are in circuit), with 2 Bséed and

prsenmatic tube only

Iabreled hezt source or in accordance with the manufacturer’s puidished
instructions of the detector or comduct a test with pressare pamg.

{oomimmes !
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Table 14.4.5.2  Consined

Component

Imitial Periodic
Acceptance  Freguency

Method

17. Initizting devices"

[d} Heat detectors {ovm b |
{6} Single- and
multiplestzbion heat
alarms
{e) Mamzal Are alarm boxes

{0 Radiant energy fire
detectors

(g} Smoke detecions —
functional test
{1} In other than one- and
twofamily dwellings,
sysiem deteciors

{2} Single- and
multipleszbon smoke
alarms connected o
protected premises

Eysirms

{3} Bstem smoke detecions
used in one- and
owodfamily dwellings

{4} Adr smpling

{5) Duct oype

(6} Projected beam oype

(7)) Smaoke detecior with
built-in thermal element

(&) Smoke detectors with
control autput fmetions

{h) Emoke detecions —
sensilivity kesting
In ether than one-and
two-family dwellings, system
detecion

X Annually
X Annualky
X Semixnmualby
X Annually
X Annually
X Annually
X Annualky
X Annually
X Anmualhy
X Anmzlhy
X Anmzlhy
MSA Ser 14443

Conduct functional tests sccording o manufacturer's published instroctiens.
Do not test nonrestorable heat detectors with heat.

Operate manuzl fire alarm boxes per the manufacturer’s published
instructions. Test both keyoperated presignal and general alanm manual
fire alarm boxes.

Test lame deteciors and spark /ember detectors in accordance with the
manufaciurers published instrections b determine that sach detecior is

Determine flame detector and spark/ember detscior sens Gvity using any of
the following:

(1) Callibrated test method

{2) Manufuciurer's calibrated sensitivity test instnument

{3) Listexi controd unit armanged for the purpose

{4) Other approved calibrated sensitivity test method that is directhy
proportional to the input signal from a fire, consistent with the detector
listing or approwval

If designed o be field adjstiable, replace detectors found o be outside of
the approved range of sensitivity or adjost to bring them indo the
approved minge.

Do not determine Aame detector and spark/ember detecior sensitivity using
a light source that administers an unmeasured quantity of mdiation at an
undefined distance from the detecior.

*Test smoke detecion in place o ensure smoke entry inke the sensing
chambser and an alarm responss. Uss smoke or 2 bsted and labelesd
product accepiable to the manufaciurer or in accordance with their
published instructions. Cither methods listed in the manufactuner's
published instructions that ensure smoke entry from the protectesd anea,
through the wenis, inte the sensing chamber can bee used.

Perform 2 functional test on all single- and multiple-siation smoke alarms
oonnecied to a protecied premises fire alarm system by putling the smoke
alarm into an alarm condition and verifyving that the protecied premises
nElEm receives 2 supervisory signal and does oot canse a fre alarm sigoal.

Conduct functional tests sccording o manufacturer's published instroctiens.

Test with smoke or a listed and labeled product scceptable 1o the
manufaciurer or in accordance with their published instrctions. Test
from the end =mpling port or point on each pipe mm. Yerify airflow
through all other ports or points.

I addition b the testing respuired in Tablde 14.4.3.2(gh{1) and Table
14432 h), test duct smoke detsciors that use sunpling ks io ensure that
they will propery sample the aistream in the duct using 3 method acceptable
1o the mamefacturer or in accordance with their publishesd instractons.

Test the detecior by introducdng smoke, other aerosol, or an optical filter into
the beam path.

Operte both portions of the detecior indepemsdently a5 describesd for the

Verify that the oomtrod capability remains operable even if all of the inigating
dheviees connectsd 10 the sume initisting deviee dircuit or signaling line cinoit
are in an alarm state.

"Perform any of the follwing tests to ensure that each smoke detecior is within
its listed and marked sensitivity moge:

(1) Calibrated test method
{2) Manufaciurer’s clibrated sensitivity best instrnament
{3) Listed comtrod equipment armanged for the purpose
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Table 14.4.3.2 Contimred

Component Acceptance  Freguency Method

{4} Smaoke detector/control unit armangement whereby the delector couses 2
signal at the contmed wnit when ils sensitivity is owiside its listed sensidviey
rmge

{5} (rher calibrated senstvity best method approved by the anthority having
jurisdiction

(i) Carbon monoxide X Anmuzlly  Test the devices in place to ensure C0F entry o the sensing chamber by
deteciors oarbon intrdcion through the venis, io the sensing chambser of listed and
monoxide alamms for the labeled product acceptable to the manufac rer or in acoomdano:e with
purposes of fire detection therir published instructions.

(j} Inmitimting devices,
supenvisory

{1} Control valve switch X Anmally  Operaie valve and verify signal receipl to be within the first iwo revolations
of the handwheel or within onefifih of the tavel disiance, or per the
manufciurer’s published instructions.
{2} High- or lowair presure X Anmeally  Operate swilch and verify receipt of signal is obtined where the reguiresd
swiich pressure s increassd or decreassd a macimom 10 psi {70 kPa) from the
resjuired pressure level.
{3} Room temnperatures X Annuzlly  Operate switch and verify receipt of sgnal o indicate the decrease in moom
switch lemprerature o 40°F (4.4°C) and s restoration o above 40°F (4.47C).
{4} Water level switch X Anmeally  Operate swilch and verify receipt of signal indicating the water level raised or
lowered a maximuom 3 in. (70 mm) from the required level within a
pressure ank, or 2 maximum 12 in. {300 mm} from the required level of
a nonpressure @ank. Also verify its restoral wo required level.
{5} Waler lemperature X Anmeally  Operate swilch and verify receipt of signal wo indicate the decrease in water
swilch tempreratre i 40°F (4.4"C) and ils restoration o shove 40°F (4.470C).

(k) Mechanizl, electrosonic, or X Semiznnually  Waler shall be Bowed through an inspedor’s test connection mdicting the fow
pressure-type wilerilow o waler equal o thest from a single sprinkler of the smallest orifice sioe
ahemvice installed in the system for wel-pipe systems, o an alarm test byprass

connection for drypipe, preaction, or delege systems in aooondanoe with
NFPA 25, Siendard for tie fnspection, Testing, ond Moindmance of Wisle-fased Fire
Protection Syriems,

{1} Multi-sensor fire detector or X Annazlly Test each of the detection principles present within the detector {eg.,
maliicrteriza fire detecior or smioke/heat /U0, sic ) independently for the specific detecton principle,
combination fire detecior regardless of the configuration sots at the time of besting. Also test each

detescior in acoordance with the published manufschrer’s instructions.

Test inddividuzl sensoms ogether if the technology allews individual sensor
resprornses o be verified.

Perform tests as described for the respective devices by introduction of the
physicl phenomena o the semsing chamber of element, and an decimonic
check (magnets, analogue vahees, etc.) is not suffickent W comply with this
requinement

Confirm the result of esch sersor test through isdicaton at the detscior or
control wmik

Where individual sersons cannot be tested individually, west the primary sensor)

Recoad all tests and resulis.

1B, Special hegand equipment

{a) Abort switch X Annazlly Operate abort switch and verify cormect ssquence and operaition.
(dead-man type)

(b} Abori switch {recycle tvpe) X Anmually  Operaie abort swiich amd venify develogament of cormect matrix with esch seosor
operated.

{c) Abort switch (special type) Anmually  Operte abort switch and verify comect sequence and operation in acoondnce
with authority hening jurisdiction. Observe ssquendng as specified on as-built
dirawings or in sysiern owner's marmaal

() Crossrone detection crooit X Anmally  Operte one sensor or detecior on each zone. Verify oomrmence of commect
sequence with operaton of first zone and then with operation of second
OO

(&) Matrix-type circuil X Annazlly Operate all sensors in system. Verify development of correct. matrix with each
sersnr aperiled.

(I} Release solenoid ciroit® X Anmually  Verify operation of solenoid.

(&) Squibib release circuit X Annazlly Use AT Pashbudb or other west light approved by the manufacthurer. Verily
aperation of fashbulb or light.

{h) Verifed, ssquential, or X Anmually  Operate required sensors at a minimoum of four lecations in it Verify

ounting aone dreait ooarect sequence with both the first and second detector in alarm.

{i) Al above devioes or cinouits X Annually  Verify supervision of cirouils by creating an open cincuit

or combinations thereol

{ comiiauwe |
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Table 14.4.3.2 Continued

Periodic

Component Acceptance  Frequency

Method

1%, Combination sysiems
{a} Fire extinguisher eleciromnic X
moniloring device/sysbem

(b) Carbon monoxide' X
lemvice /system

Annually

Annually

Test communication between the device conneciing the fire extinguisher
electronic moenitoring device,/system and the fire alarm conirol unit io
ensure proper signals are received at the fre 2larm control unit and
remole annunciators) if applicable.

Test communication between the device connecting the carbon monoxide
device /system and the fire alanm control wnit w0 ensare proger signals are
received at the fire alarm control unit and remote annunciator(s) if
applicable.

20. Interface squipment™ X

See |4.44.4

Test interface squipment connections by operating or simukting the
equipment being supervised. Verify signals required o be transmitted are
received at the control unit. Test Frequency for interface squipment is the
same as the frequency required by the applicable NFPA standard (s) for
the squipment being supervised.

21. Guard's twar equipment X

Annually

Test the device in accordance with the mamufscterer’s published
instrzcions.

22, Alarm notification apgliances
(2} Audible™ X

NSA
{b) Audible texiual X
motification appliznces
(speakers and other
appliances to convey voioe
ITIERERges )

NSA
{c) Yishle X

MSA

NSA

Annually
NSA

Annually
NSA

Annually

For initizl and reacceptance westing, measire sound presure levels for
signals with a sound level meter meeting ANSI 51 4a, Spenficaiions for
Sound Leoel Meters, Type 2 requiremenits. Measure sound pressure levels
throughout the protecied area o confirm that they are in compliance
with Chapier 18, Set the sound level meter in accordance with ANS]
5341, American National Staendard Auditle Fraouation Simal, ising the
imeweighted characteristic F (FAST).

“For periodic testing, verify the operation of the notification appliances.

For initizl and reacceptance westing, measiure sound presure levels for
signals with a sound level meter meeting ANSI 51 4a, Spenficaliions for
Sound Leoel Meters, Type 2 requirements. Measure sound pressure levels
throughout the protecied area o confirm that they are in compliance
with Chapier 18, Set the sound level meter in accordance with ANS]
5341, American National Stendard Audite Fraouation Simal, 1sing the
imeweighted characteristic F (FAST).

Verify andibde information o be disinguishable and undesandable and in
onmpliance with 14.4.11.

“For periodic testing, verify the operation of the notification appliances.

Perform initial and reacceplance wesing in accordance with the
mamufzcierer’s published instmections. Yerify apgpliance locations o be
per approved Eyowt and confirm that no foeor plan changes affect the
approved layout. Verify that the ndela rating marking agrees with the
approved drawing. Confirm that sach appliance fashes.

For peridic testing, verify that each appliance fMashes.

23, Exit marking auhible notification X
appliznoe

Annuslly

Perform tests in sccordance with manufacturer's published instructiomns.

24. Emergency control functions? X

Annually

For initizl, rezcceptance, and periodic testiing, verify emergency coninol
function interface device activation. Where an emergency control
function interface device is disabled or disconnected dwring inibating
device besting, verify that the disabled or disconnected emergency control
function interface device has been properly resiored. |

25, Area of refuge twowary X
COMMMLL G CLT Sysiem

Annually

AL 2 minimum, test the twoosay communication sysiem Lo werify operation
and receipe of visual and audible signals at the transmitting and receiving
it respectively. Operate syiems with more than five stations with a
minimum of fve siations operating smolanseusly. Verify voice quality
and clarity.

26. Special procedurss
{a) Alarm werifiabon X

{b) Multiplex systems ¥

Annually

Annually

Verify time delay and alarm response for smoke detector circuits kentifed
2 haning alarm werification.

Verify communications betwern sending and receiving units under both
primary and secondary paower,

Verify coanmunications between sending and receiving units wnder
apren-circuit and shor-circuit rouble condibons.
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Component

Acceptance  Frequency

Method

Verily communications between sending and receiving units in all direcions
where multiple communications pathways are provided.

IF redundant central contrel squigmment is provided, venfy switchover and all
reqquired funciions and opertions of secondany control equipment.

Verify all system functions and features in accondance with manufaciurer's
publishesd instructions.

27. Supenvisng station alarm sptems
— receiving equipment
(a) All equipmment

(b} Dgital akarm
COMM T e ver
(DACR)

(c) Digital alarm radie receiver
(DARR)

(d} McCulloh sysiems

(e} Radio alarm superising
siation receiver [RASSRE)
and radic alsnn repeater
siation receiver [RARSE)

(F} Private microwave radie
spems

X Monthly
X Monthly
X Monthly
X Monthly
X Monthly
X Monthly

Perform tests on all system functions and features in acoordance with the
equipment manufacturer’s published instructions for correct opertion in
conformance with the applicable sections of Chapter 26.

Actuste initisting device and verify receipt of the correct initiating deice
signal at the supenising stution within 90 seconds. Upen completion of
the Lesst, restore the system bo its functional operating condition.

IF test ks are used, perform the first and last tests without the use of the
Lest jack.

Disconnect each transmission means in wm from the DACE, and verify
andible and visual annuncistion of 3 trouble sigmal in the supervisng
stabion.

Case a signal by be transmittesd on each individual incoming DACR line
(path) at least once every 6 hours (24 howrs for DACTs installed prior to
adoption of the 2013 edition of NFPA 72). Verly receipd of these signals.

Case the following conditions of all DAREs on all subsidiary and repeater
station receiving equipment. Verify receipt at the superising station of
oxmect sgnals for each of the following conditions:

{1} AC power Baiflure of the adio equipment

(2} Receiver malfuncion

(3) Antenna and interconnecting «ble Gihere

(4} Indication of automatic switchover of the DARR

{5} Data transmision line filure between the DARR and the supervisng or
subsidiary siation

Test and record the current on esch cirowit at sach supervising and
subsidiary siation under the following condiions:

{1} During functional operadon

{2} O each side of the cirouit with the receiving equipment conditionesd for
an ogeen circwit

Case a single break or grownd condition on each transmission channel. IF
such a Fault prevents the functioning of the circwil, verify recsipt of a
trouble signal.

Cause each of the fllowing conditions a1 each of the supervising or
subsidiary siations and all repester station ruedio tansmitting and
receiving equipment; venify receipt of correct signals 2t the supervising
sialion:

(1} RF transmitber inuss {mdiating)

(2} AC pewwer Bailure supplying the mdic equipment.

(3% BF receiver malfunciion

(4} Indication of automatic switchower

Cause each of the following conditions 2t each of the supervising or
subsidiary siations and all repester station rudio tansmitting and
receiving squipment; venify recsipt of correct signals a1 the supervising
slabion:

{13 AC powwer Bailure supplying the mdio equipment.

{2} EF receiver malfunciion

(3} Indication of aulomatic switchover, il applicable

Case each ol the follvwing conditions 2t each of the supervising or
subsidiary siations and all repester station refio tansmitting and
receiving equipment; verify receipt of cormect signals a1 the supervising
siation:

{1} RBF ransmitter in uses {mediating)

(2} AC poswer Bailure supplying the mdio equipment

8} KF receiver malfunctiomn

(4} Indication of automatic switchower

(ronitinmes !
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Tmitial Periodic
Component Acceptance  Freguency Method
27. Supervising siation alarm sysiems
— receiving equipsment
(comiinued |
{g) Perdormance-based X Maonthly Perform bests 1o ensure the moniosing of integrity of the tmansmission
technobogies technobsgy and technology path.
Where a single commmunications path is used, disconnect the
communiction path. Verify that fihere of the path is anounciated at the
supervising szion within 60 minutes of the Gilure (within 5 minues for
communiction squipment instlled pricr o adeption of the 2003 edition
of NFFPA 72). Restore the communication path.
Whers multipls communication paths are used, disconnect both
communiction paths and confirm that failure of the path i anmanciated
=i the supervising station within not more than & hours of the Gilure
{within 24 howrs for communication equipment installed prior o
adoption of the 2013 edition of NFPA 72). Restore both communication
paths.
2E. Public emergency alanm
reparling system bransmission
e panent
{a} Publicly accessibde alarm X Seminnmually  Actuate publicly sccessible initating device (s) and verify receipt of not less
bhox than three complete rownds of signal impulses. Perform this test under

normal circuit conditions. IT the device is equipped for open cinouit
aperation (ground return), test it in this condition as one of the
semiannual lesis

{b) Auxiliary box X Annually  Test exch initating circuit of the auxiliavry box by achuation of a protecied
premises initiating device connected w that direnit. Yerify receipt of not
less than three complete rounds of sigmal impadses.

{c) Master box
{1} Manual aperation X Seminnnually  Perform the tesis prescribesd for 28{z).
{2} Auxiliary operaticn X Annually Perform the tests prescribesd for 28{b).
20, Lowpaower radio X M/A The following procedures describe additional accepance and reacceplance
[wirebsss systems) test methods o verify wireles prodeclion system asperabon:

(1) Use the mamifacturer’s published instructions and the as-built dawings
pravided by the system supplier 1o verify correct operation after the indtial
testing phase has been performed by the supplier or by the supplier's
designaled repressnlative.

12} Srting from the funcional operting condition, initialize the system in
accordance with the manufacturer's published instructions. Confirm the
alternative communications path exisis betwsen the wireless control unit
amd preripheral devices used bo establish indtiation, indication, control, and
annunciatien. Test the system for both alurm and trouble conditions.

(3] Check batteries for all components in the system monthly unbess the
wontrol wnit checks all batleries and all components daily.

30, Mas notifkation systems

(a} Functions X Annually  Afa minimuwm, test contnel egquigiment w verify comect receipt of alamm,
supervisory, and troubls sgnals {ingasis); operation of evacuation signals
and auxiliary functions {owipuis); circwil supervison, including detection
aof opren circuits and grownsd Bauls; and power supply supervision for
detection of loss of ac power and disconnection of seoomndary batteries.

(b} Fuses X Anpoually  Verify the miing and supenision.

(e} Imerfaced squipament X Anmually  Verify integrity of single or multiple cincnits providing interfuce between two
or more contred units. Test interfaced equipment connections by
agrrraling or simulsting operation of the equipment being superised.
Werify sigmals required to be transmitted at the contred unit.

(d} Lamps and LEDs X Annually  Dheminate lamps and LEDs.

(e} Primary (main) power supply X Annually  Disconnect all sscondary {siandby) power and test under maximum Joad,
inchuding all alanm appliances requiring simultaneous operation.
Reconneet all s=eondary {standby) power at =nd of test For redundant
power supplies, s each separately.

([} Audible texiual nodiRcaiien X Annually Memsure sound pressure level with a sound level meter mesting ANSI 514,
appliances |speakers and Sperficmtions for Sound Level Meters, Type 2 requirements. Measure and
ather appliances o oomey record kevels throughowt protected area. Set the sound level meter in
VO messages) accordance with ANS] 533,41, Americon National Stondard Awdike Fogruaiion

Signal, using the tmeweighted charscteristic F (FAST). Record the
maximum output when the audible emergency evaouation sgnal is on.
Verify audible information o be disinguishable and undestandable.




Table 14.4.3.2  Continwed

Imitial Periodic
Component Acceptance  Frequency Meihod
(g) Visihle X Anmally  Perform test in acoordance with manufacturer’s published instroctions.
Verify appliance locations (o be per approved layout and confirm that no
floor plan changes affect the approved layout. Verify that the cindela
rating marking agrees with the approved drawing. Confirm that esch
applianoe flashes.

(h) Control unit Amctions and X Anmually  Review event bog file and verify that the comrect events were logged. Keview
no diagnostic filures are svstem diagnostic log file; correct deficiencies noted in Gle. Delete
indicated unneeded log files. Delete unneeded ermor fbes. Verify that sufficient free

disk space is available. Verify unobstrucied flow of cooling air is available.
Change,/dean filters, cooling fans, and intake venis.

() Control unit reset X Anmzlly  Power down the central control unit compaiter and restart i

(j) Control unit secwrity X Anmuzlly  IF remate controd software is loaded onto the system, verify that it is disibled
1o prevent unauthorized system aooess.

(k) Audible /visible functiomal X Anmuzlly  Send out an alert to a diverse set of predesignated receiving devices and
Les confirm receipl. Include at least one of exch type of receiving device.

(1) Software backuap X Anmuzlly  Make full system software backup. Romie beckups based on accepled

pracice =i site.

(m) Secondary power Lest X Annuzlly Disconnect ac power. Verify the ac power f&ilere alann staius on central

control equipment. With ac power disconnected, verify battery volizge
under koed.

[m) Wireless signals X Anmelly  Check forward /refllected madio power is within specificitions.

(o) Antenna X Anmelly  Check forward/refllected radio power is within specifications. Verfy solid
electrival connections with no ehsenable corrosion.

(g} Transceivers X Anmelly  Verily proper opertion and mounting is nol compromised.

*Some transmisson equipment (such as but not limited 10 cable modems, fiber-optic interface nodes, 2nd Vol P interfaces) are typically powered by
the building’s elecirical sysiem using a standby power supply that does not meet the requirements of this Code. This is iniended o ensane that the
testing anthority verifies full standby power as required by Chagier 10, AddiGonally, refer o Table 14452, liems 7 throwgh 9 for secondary power
supply Lesting,.

"The aniomatic transmision of the check-in {handshake) sigmal can ke og b 60 minuies io ocoor

FSee Table 14432, Iem 4{a) for the testing of tansmission equipament.

HExample: 4000 mAh = ¥ = 160 mA charging current aw 77°F {257C).

“The volimeler sensitivity has been changed from 1000 ohms per volt to B} ohms per volt so that the False grownd resdings (oused by induced
woltages) are minimized.

"nitiating devices such as smoke detectors used for elevator recall, dosing dampers, or releasing doors held in the open position that 2re permitted
by the Code (see NFPA 101, LiE Safety Code, %.6.3) to initiate supervisory signals at the Are alarm control unit (FACU) should be tested at the same
frequency (anmual) as those devices when they are generating an alarm signal. They are notd supervisory devices, but they initiate a supervisory signal
at the FACLL

EFusible thermal link deteciors 2re commonly used o close fire doors and fre dampers. They are actuated by the presence of external heat, which
causes a solder element in the Bnk to fuse, or by an eleciric thermal device, which, when energized, genemies heat within the body of the link,
causing the link to fuse and separaie.

"Note, it is customary for the manufaciurer of the smoeke detector i Lest 2 particular product from 2n aerosel provider Lo determine acceptabiliey
for e in smoke entry testing of their smoke detecior smoke alarm. Magnets are not accepiable for smoke entry iesis

!"There are some deteciors that use magnets as 2 manufaciurer's calibrated sensitivity test instrument.

I¥or example, it might mod be possibde wo individually test the heat sensor ina thermally enhanced smoke detectorn

EManufacturer's instructions should be consulted o ensure a proper operational test. No suppresion gas or agent is expected o be dischangesd
during the test of the solenoid. See Test Plan of 14.2.100

Mesting of C0 device should be done o the requirements of NFPA 720, Standard jor the Instailation of Carbon Monoxide (0] Detection and Warning
Equiprmenl.

A monitor module installed on an interface device is not considered a supenisory device and therefore not subject 1o the quanerly testing
frequency requirement. Test frequencies for interface devices should be in accordance with the appliable standard. For example, fire pump
controller alarms such as phase reversl are required to be tested anmualby. IFa monitor module s installed to identfy phase reversal on the fire
alarm control panel, it s not necesary to test for phase reversall four Gmes 3 year.

"Chapter 18 would require 15 dB over average ambient sound for public mode spaces. Sometimes the ambient sound bevels are different from what
the design was based upon. Private operting mode would requare 10 dB over average ambient at the lomtion of the device.

"Where building, system, or occupancy changes have been ohserved, the owner should be notified of the changes. Mew devices might need o be
installed and tested per the initial accepiance testing criteria.

FSee A14.4.0.2, and Table 14.4.3.2, Item 24
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Maintenance

System equipment shall be maintained in accordance with the manufacturer’s published
instructions. The frequency of maintenance of system equipment shall depend on the type of
equipment and the local ambient conditions.

Summary

In summary, the fire alarm system used in Warren J Baker Center for Science and Mathematics
meets the requirements of NFPA 72 2013. The fire alarm system, all initiating/detection devices,
and notification devices are spaced and located appropriately. The visual and sounding
requirements necessary for proper evacuation of the building are met by use of appropriate
notification devices. The next section discusses the performance requirements used to evaluate
the building.
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Performance Based Analysis

The following sections cover the performance based analysis. This analysis covers typical fire
scenarios present in this building and analysis of the atrium. Each section is a summary of the
results and assumptions used to evaluate the building. The performance based sections are listed
below.

» Fire Scenario Selections
e Atrium

These performance based sections using current codes and standards listed below.

« International Building Code (IBC) 2015

* NFPA 101 Life Safety Code Handbook (LSC) 2015

* NFPA 72 National Fire Alarm and Signaling Code 2013

» SFPE Handbook of Fire Protection Engineering, 5th edition

Performance Criteria

In the event of a fire any occupant who is not intimate with ignition shall not be exposed to
untenable conditions whether instantaneous or cumulative. The primary objective is to meet
specific tenability criteria to limit exposures to occupants. (NFPA 101 LSC 2015 Chapter 5)
There are methods used to evaluate and limit untenable conditions that occupants may be
exposed too. The method used to evaluate was method 1 where the design team can set detailed
performance criteria to ensure that occupants are not incapacitated by fire effects.

Design Fires Scenarios

The LSC also gives a series of design fire criteria that can be used to evaluate the building. The
scenarios used to evaluate this building are design fire scenario 6 and design fire scenario 8. The
design fire scenario 6 states that “It is the most severe fire resulting from the largest possible fuel
load characteristic of the normal operation of the building and it addresses the concern regarding
a rapidly developing fire with occupants present”. The design fire scenario 8 states that “it is a
fire origination in ordinary combustibles in a room or area with each passive or active fire
protection system independently rendered ineffective. It addresses concerns regarding the
unreliability or unavailability of each fire protection system or fire protection feature, considered
individually."

Design Fire 1

This design fire is based on scenario 6 from the LSC 2015. The fire is located on the second floor
in a seating area within the atrium. The area is fully sprinkled and is the largest fuel area that
would affect the most floors if there was a fire. The fire will become sprinkler controlled at some
point during the fire and there will be activation of the smoke management system. Figure 26
indicates the location of the design fire scenario 1.
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Figure 26 Three Seat Chair for Fire Scenario 1

Design Fire 2

This design fire is based on scenario 8 from the LSC 2015. The fire is located on the second floor
in the atrium opening. This fire will not be sprinkler controlled but activation of the smoke
management system will occur. The fire detection system will activate but there will be no
suppression of the fire. Figure 27 indicates the location of design fire scenario 2.

Figure 27 Three Seat Chair for Fire Scenario 2

69



Tenability Requirements

The available safe egress time has become fundamental in performance based analysis of life
safety in the event of a fire. It is determined from the time of ignition of the fire to the point to
which occupant’s encounter an incapacitating dose from products of combustion and heat. These
tenability requirements consist of visibility from smoke density, toxic products (CO),
temperature, and heat flux from the fire. These criteria will be evaluated using fire dynamic
simulator (FDS) to determine the tenable limits occupants will be exposed too. The values
discussed below have been pulled from the SFPE Handbook 5™ Edition.

Visibility

The visibility criteria are determined by the degree of familiarity with the inside of the building.
There are two values for occupants that are familiar and unfamiliar with the building. When an
occupant is familiar with the building a visibility limit of 4 meters is given, but in an event that
occupants are not familiar with the building a visibility limit of 13 meters is given. These values
can be seen in Table 16 taken from the SFPE Handbook 5" Edition. In Warren J. Baker Center
for Science and Mathematics occupants are relatively familiar with the building. In this case a
conservative value for visibility of 10 meters was used for the tenability criteria.

Table 16 Visibility Criteria
Table 61.3 Allowahle smoke densities and visibility thai
permiis safe escape

Smok e density

Diegree of familianty (e xtinction

with inside of huilding oo fliciont) Wizihiliny
U mmiliar 1% 1/m 13 m
Familiar 035 1/m 4 m

Toxic Products

The toxic products criteria are determined by estimating the time to incapacitation for an
exposure to carbon monoxide. When the concentrations in the space are high compared to the
concentrations in the human body to cause incapacitation or death for short exposures to high
CO concentrations. The uptake of CO is approximately linear. The results from CO exposure
experiments in primates prove this. At a constant level of activity, the primates became
unconscious when exposed to approximately27,000 ppm - min of CO at concentrations between
1000 to 8000 ppm. The concentration to incapacitation is then approximately 27,000 ppm-min
for light activity. The occupants being exposed to products of combustion while exiting the
building are doing light activity so if a concentration of carbon monoxide does not exceed
1000ppm then occupants can be exposed to this concentration for approximately 27 minutes.
This does not consider if there are any occupants with respiratory issues or impairments. These
occupants could succumb to fire effects quicker than other occupants without impairments. Table
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63.9 from the SFPE Handbook gives similar values for incapacitation from toxic products. Table
17 below summarizes the findings for these incapacitating and fatal doses.

Table 17 CO Concentration Criteria

Table 63.9 - r product exposure doses for incapacitation and death by OO for different species at mest and during
light activity

[nc apacitation Fatal
CO light activity 0 light activity
(00 at rest ppm - min Ppm ¢ min 0 at rest ppm - min PR - min
Humean 70 kg Fl, (00— L0, 30,000-3 5,000 = | 10, (0024 0,000 =5, [0 150 D00
Babaoom - 20 kg 3,000
Macague 3—4 kg FH, 0040 D00 27,000
Fat ~ 300 g 30, (0040 00 22 000346000 162 00

Temperature and Heat Flux

The heat exposure from a fire can be defined by the temperature that is reached or the heat flux
that is tolerable for an occupant over a period of minutes. Per the SFPE Handbook 5th Edition
the limit for radiant heat flux is 2.5 kW/m?. This exposure can be tolerated for 30 minutes, but
above this heat flux there could be serous skin injury. The tenability limit for this analysis will be
defined as 2.5 kW/m?. The SFPE Handbook 5™ Edition Figure 28 shows curves for tolerance
time for convected heat for both dry and humid air. A temperature of 60 °C has been found to be
the highest temperature at which 100% water saturated air can be tolerated. Figure 29 from the
SFPE Handbook 5™ Edition also shows a diagram at what temperatures skin damage can occur.
The temperature within the atrium shall be kept below 60°C because a short exposure time at this
temperature can be tolerated by most occupants. The temperatures within the atrium will be
evaluated using FDS to ensure that occupants are not exposed to temperatures exceeding 60°C.

Tolerance time for exposure o convecied heat

WM T T T T T T T T T
550 500
G 200f} *A 400
2 - 2
2 150f {300 &
-y + I Abowe 121°C exposure imited by skin pain E_
E Below 121°C exposure limited by hyperthemiz E
= 100f « 0 T-200 +
i HJITid/ Diry L 100
plowe v v 0 11 11

1 5 10 15 20 25 30 35 40 45 50 55 &0
Exposure time (min)

Figure 28 Breathable Air Temperature
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Figure 29 Skin Tolerance to Temperature

Evaluation Methods

In the NFPA Life Safety Code there are a series of methods used to evaluate what conditions
occupants will be exposed to and how to limit these conditions. The method used to evaluate the
Warren J. Baker Center for Science and Mathematics was Method 1. Method 1 from the LSC
states that “The design team can set detailed performance criteria that ensure that occupants are
not incapacitated by fire effects. The SFPE Engineering Guide to Performance-Based Fire
Protection describes a process of establishing tenability limits.” These limits are based on the
visibility, toxic products, and temperature. These tenability criteria where discussed early and
limited to a visibility of 10 meters, a concentration of CO within the space not exceed 1000ppm,
and a temperature not exceeding 60°C.

Egress Analysis

For the performance analysis of this building only egress from the atrium was used. The reason
for this assumption is in the event of a fire all floors would be directly affected. Also, the use of
the horizontal exits will prevent smoke movement and products of fire from moving throughout
the building and will section off the other parts of the building from the atrium in the event of a
fire. Also, in the IBC Chapter 2, the definition of a horizontal exit is given as “an exit component
consisting of fire resistance rated construction and opening protectives intended to
compartmentalize the portion of a building thereby creating a refuge area that afford safety from
the fire and smoke from the area of fire origin.” Pathfinder was used to evaluate the egress time
of the atrium. Figure 30 below is a visual representation of the atrium in Pathfinder that was used
to evaluate the egress time.
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Figure 30 Pathfinder Snip of Atrium

The occupants in this model were the default setting within pathfinder. All occupants traveled at
3.9 ft/s, going to any exit or closest exit, and occupants can que within the simulation. This
simulation did not consider that there may be some occupants that move slower or that may need
assistance exiting the building. Occupants were assumed to be awake, alert, and oriented because
of the use of the building. The simulation determined that it would take 45 seconds to evacuate
the entire atrium with the use of the stairways, and horizontal exits.

ASET vs. RSET

For a performance-based analysis for a building the ASET and RSET values must be determined
before setting performance criteria. The available safe egress time(ASET) is a fundamental
aspect of performance-based analysis for life safety from fire. The life safety from fire is met if
the required safe egress time (RSET) is shorter than the available safe egress time (RSET
<ASET) for expected fire scenarios within a given building. The ASET value is the actual safe
egress time that occupants must exit a building before untenable conditions exist. The RSET
value is the required safe egress time that occupants need to exit the building. ASET can be used
to determine the time to the onset of hazardous conditions for occupants. In all cases ASET must
be greater than RSET because even though occupants may only need a short amount of time to
exit the building (RSET) there should be adequate time for getting out of the building (ASET).
The occupants should have adequate time to exit the building even passed the RSET because
there are many unknown scenarios and or events that could occur which would attribute to a
longer RSET value. With a significantly larger ASET value occupants would hopefully have
plenty of time to exit the building in any given scenario that may present itself within the
building.
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RSET

The required safe egress time (RSET) is determined by the time to detection, time to notification,
pre-movement time of occupants, and time to evacuation. The sum of these values give the total
RSET value to be used when preforming the analysis.

tq= time to detection
t,=time to notification
tpm=premovement time
te= evacuation time

RSET=tq+ t, +tpm + te

The time to detection was determined using FDS models that will be discussed later in this
report. The time to detection was determined by one of the atrium beam detectors at about 54
seconds. These beam detectors activate at an obscuration of 30 percent. The National Fire Alarm
Code specifies a maximum time of 10 seconds for fire alarm systems to actuate alarm
notification appliances or voice communication after a detection device activates as stated in the
SFPE Handbook 5™ Edition and stated in NFPA 72 2013 section 10.12.1. The pre-movement
time was based on a study done in the United Kingdom where Sharma evacuated a 6-story office
building Table 18 of the SFPE Handbook 5™ Edition, which is shown below. The video
surveillance was used to determine the pre-movement of the occupants. The median time in
seconds for an occupant to start moving was about 28 seconds. From the study, a range of times
from 11 seconds to 55 seconds were found. To be conservative a value of 60 seconds was used
for pre-movement of occupants within this performance design. The evacuation time was
determined using the Pathfinder model discuss earlier in the Egress Analysis portion of the
performance based design. That value was determined to be 45 seconds but a 60 second
evacuation time will be used to be more conservative. The total RSET is as follows:

tq= time to detection (52 seconds)
t,=time to notification (10 seconds)
tpm=premovement time (60 seconds)

te= evacuation time (60 seconds)
Safety Factor of 1.5

RSET = 182*1.5
The total RSET value was determined to be 273 seconds.
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Table 18 Pre-Movement Information

Table 64.5 Pre-evacuation data—business occupancy
Observational conditions Procedure Sample Results (sec)
e, SC

Staff Collection Additional
3 i Strategy (designated) Technology method Size Mean §.D., range information
L: USA Phased 2-4ffloor AL, PV ( Video, observer  UEI: 132 [74.0 -, 23-1521 * a

Occupancy Source

205) o 3 floors
N: UE1-2 UE!: local alarm followed by general

alam
SC: 14 floors UE2: general alarm UE2: 150 [-.5-1731"

P: 825 evacuces: 44 % F, 56 % M. Tone alert

1 % impaired

V: impact of procedure (UE1-2)

Full Video, survey 19 28 [11,10-55]

Christoffersen
and Soderlind
1491

Full PV Video, Observer 70 —[—. 12-105]

voice

Proulx and L: Canada Full Floor AL Video 1191 39 Bell alert used
Benichou [51]  N: UE, 2006 emergency
SC: 3 floors, 6 stairwells officers
(4 observed)
P: 350 workers per floor—{18-64)
E:PLM installations/reduced
V: performance given alam
Purser [52]  L:UK Full Y Video 12 46—, 32-57]
N: UE
SC: room within office
P12
V: performance given voice alarm

ASET

The actual safe egress time(ASET) was determine by the FDS models discussed later in this
report but the models were ran for 10 minutes (600 seconds) to determine when conditions
become untenable for occupants. The tenability requirements are based on visibility, toxic
products, and temperatures within the enclosure that occupants are become exposed to. If the
tenable criteria exceed the RSET value discussed above, then the analysis is successful.

Design Fire

The fire size and type used for evaluation within this building is based on the fuels that are
available. There are large areas with furniture located relatively close together within the atrium
of the building. These areas are used for studying and seating. The furniture in the atrium are all
compliant with California Technical Bulleting 117 (TB 117). The TB 117 tests the smoldering
effects of materials but does not restrict the heat release rate of the furniture. The size of furniture
used was the three-seat sofa located in the seating area of the atrium. The SwRI research team
did a series of tests on furniture that met the criteria under this technical bulletin back in 2012.
Figure 31 below shows the predicted heat release rate per unit time using a series of models. This
article determined the fire growth to be a medium growth fire because the chair took
approximately 300 seconds to reach its peak heat release rate. In another article done in 2013,
where Thomas Fabian did a series of experiments on upholstered furniture of different types.
Thomas did a series of experiments, one of which was done on a chair like the one present in the
atrium of Warren J Baker Center for Science and Mathematics. This chair was comprised of
polyurethane foam with a polyester wrap and the heat release rate is show in Figure 32 below.
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Figure 114: Heat release rate profiles for the four chair styles ignited at the back bottom.

Figure 32 Thomas Fabian Research Results

76



When deciding the fire growth rate for the design fires, Table 19 from the SFPE Handbook 5™
Edition was used to determine that a fire is a medium growth fire. The furniture within the atrium
is 90 percent polyurethane foam and 10 percent polyester. The soot yield and CO yield were
pulled from the SFPE Handbook 5™ Edition Table 20. The design fire criteria are summarized
below was used for evaluating this building.

Table 19 t? Categories

Table 38.2 Categories of 1~ fires

Goowth mate Ao (2] Typical real fires
Slow L Densely packed wood prodects
hliodiwnn 00 Solid wond fumitere {(desks)
Erecd i i el Fumiture items with
amall amounis of plastic
Fast 150 High stacked wood palleis
Cartons on palleis
Somee upholsiered fumitre
[Mitrafast 5 Upheo stened fummitwrne
High stacked plastic materials
Thin wosod furmitune {wardnobes)

Table 20 Soot and CO Yields for Polyurethane Foam
Table A39 (contimeed)

Yon, Yoo Yer ¥z AH. AH.. AH,s

Maierial AH (kg (gfhey gy efo (g'ed kX (g iklig)
Fobairethare (flexible) foams

Gh2] 262 I.55 0010 0002 0131 178 B 9.2
Gh23 272 .51 0031 0005 0227 19.0 103 B.7
GM25 2446 L.50 008 0005 0.1% 17.0 72 9.8
GM2T 232 L.57 0&2 000 0198 16.4 T4 BA

» Design Fire Criteria

«  Q=1400kW

« a=0.012kW/s?medium fire growth coefficient (Kristopher Overholt)
¢ Q=at?

o 1=2342s

« Soot yield 0.227g/g
* COyyield 0.031g/g
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FDS Model Details

FDS was used to determine if the tenable conditions within the space would be maintained in the
design fire scenarios chosen above. A mesh of 0.25m (0.8ft.) was used to help in computational
time as well as accuracy of data given within the atrium fires. There are about 707,000 cells
within each simulation. Smoke detectors were placed at all elevator locations and beam detectors
were placed in locations within the openings of the atrium. Sprinklers are spaced at equal
distances from the fire source. The openings on the base of the model are then used as the
makeup air vents for the smoke management system and each vent is based on two of the doors
being open. At the top of the model the two openings in each atrium are the exhaust vents on the
roof. Figure 33 is an example of what was used to evaluate the atrium.

Figure 33 Example of FDS Model

Design Fire 1 Results

The fire was detected in 52 second by the beam detector within the atrium. The first sprinkler
activated in 157 seconds and is the time at which the fire becomes sprinkler controlled.
Throughout the duration of the fire, the temperature within the space does not exceed 30°C
which is well below the tenable requirement and can be seen in Figure 35. The visibility of 10
meters is lost on the 3" floor in 170 seconds and can be seen in Figure 34. The visibility is below
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the RSET value which is a failure and alternative means should be found to maintain visibility
within the space. The highest concentration within that space of carbon monoxide is 25ppm
which is well below the tenable criteria set earlier and can be seen in Figure 36. Table 21 below
show a summary of the results from this simulation. Table 22 indicates when visibility is lost on
other floors, all other tenable requirements are maintained for the full 600 seconds (10 minutes).

Figure 34 Visibility Below 10 meters 3™ Floor (170 seconds)
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Figure 35 Temperature in Atrium (600 seconds)
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Table 21 Results RSET vs. ASET Fire 1

FDS 1 Results

RSET
VISIBILITY (M)
TEMPERATURE (°C)
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Table 22 Visibility Lost on Other Floors

FDS 1
Floor | Visibility (seconds)
2 N/A
3 170
4 205
5 230
6 250

Design Fire 2 Results

The fire was detected in 62 seconds by the beam detector within the atrium. There is no sprinkler
activated in this scenario and the fire does not become sprinkler controlled at any point within
the simulation. Throughout the duration of the fire, the temperature within the space does not
exceed 33°C which is well below the tenable requirement which can be seen in Figure 38. The
visibility of 10 meters is lost on the 6th floor in 170 seconds and can be seen in Figure 37. The
visibility is below the RSET value which is a failure and alternative means should be found to
maintain visibility within the space. The highest concentration within that space of carbon
monoxide is 28 ppm which is well below the tenable criteria set earlier which can be seen in
Figure 39. Table 23 below shows a summary of the results from this simulation. Table 24
indicates when visibility is lost on other floors, all other tenable requirements are maintained for
the full 600 seconds (10 minutes).
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Figure 38 Temperature in Atrium (600 seconds)

84

Slice
temp

305

275

245

215




280

245

210

175

140

105

7.00

350

0.00

Figure 39 CO Concentrations (600 seconds)

Table 23 Results RSET vs. ASET Fire 2

FDS 2 Results
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Table 24 Visibility Lost on Other Floors

FDS 2
Floor | Visibility (seconds)
2 N/A
N/A
430
330
170

O | W

Conclusion

After analysis of Warren J. Baker Center for Science and Mathematics both prescriptive and
performance based requirements are met. The prescriptive requirements for structural fire
protection were met under the IBC and UL listings. The egress from the building met all
requirements stated in the LSC. The fire suppression system met the requirements under NFPA
13 and the water supply and demand are adequate for this building with the use of the electric
fire pump. The fire alarm and detection system meets the requirements of NFPA 72. All
initiating and notification devices are spaced accordingly and meet the candela/sounding
requirements. The visibility performance criteria that was discussed earlier due to smoke within
the atrium was not met. All other criteria were met such as the temperature never exceeded the
60°C limit and the CO concentrations within the space did not reach the 1000 ppm.
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Recommendations

The first recommendation is the use of a Mechanical Smoke Management System opposed to the
Naturally Ventilated Smoke Management System. The reason behind this is due to the loss of
visibility in both fire scenarios. In the first fire scenario where an upholstered chair is burning the
visibility on the 3" floor is lost after 170 seconds indicated in Figure 40. Also, in the second fire
scenario where there is not suppression of the fire, the visibility on the 6™ floor is lost in 170
seconds indicated in Figure 41. With the use of a mechanical ventilation system it may be
possible to have better smoke movement and exhaust so that visibility within the atrium will be
maintained for a longer period.

Figure 41 6™ Floor Loss of Visibility

87



The second recommendation is the use of a phased evacuation plan for this building. It has not
been determined if there is one in place by the owners of the building. The building is equipped
with a voice communication system which can be utilized in coordinating and directing which
occupants should evacuate and who should stay in place. The evaluation for the egress time from
each wing was determined using Pathfinder. The occupants in this model used the default setting
within Pathfinder. All occupants traveled at 3.9 ft./s, going to any exit or closest exit, and
occupants can que within the simulation. This simulation did not consider that there may be
some occupants that move slower or that may need assistance exiting the building. Occupants
were assumed to be awake, alert, and oriented because of the use of the building. The results for
evacuation time from each section of the building is shown below. Figure 42 shows how the
building is compartmentalized by 2-hour fire rated horizontal exits. The blue indicates the west
wing, the green indicates the 5-story atrium, and the red indicates the east wing of the building.
Figure 43 is a screen shot of the east wing Pathfinder model where occupants can use the fire
escapes, stairways, and horizontal exits. The total evacuation time for this section is 2 minutes
and 40 seconds. Figure 44 represents the 5-story atrium where occupants can use the stairways
and horizontal exits. The total evacuation of the atrium was determined to be 40 seconds. Lastly,
Figure 45 represents the west wing of the building and all occupants can exit through doors,
stairways, and horizontal exits within the simulation. The total evacuation of the west wing was
determined to be 2 minutes and 50 seconds. In the event of a fire a phased evacuation plan for
this building would be beneficial because trained personal could evacuate occupants intimate
with the fire immediately before fire effects are significant. The compartmentalization of the
building would allow the trained personal keep occupants in place that will not be affected by the
fire and guide them to exit the building when the time is appropriate.

West Wing
Atrium
East Wing

Figure 42 Phased Evacuation
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Results:

Figure 43 East wing: 2min 40sec

Figure 44 Atrium 40sec

Figure 45 West wing: 2min 50sec
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Structural Drawings
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SECOND LEVEL
FRAMING PLAN - WEST

LEGEND AND NOTES:

1. VERIFY ALL FINISHED FLOOR ELEVATIONS AND ROOF SLOPES WITH ARCHITECTURAL 9. —— INDICATES TOP OF STRUCTURAL CONCRETE SLAB (TOC) ELEVATION.
DRAWINGS.
10. BEAMS SHALL BE EQUALLY SPACED WITHIN BAY UNLESS SHOWN
2. VERIFY ALL DIMENSIONS WITH ARCHITECTURAL DRAWINGS. OTHERWISE ON PLANS.
3 ”
3. [20] INDICATES NUMBER OF 3,” WELDED STUD BOLTS OVER WIDE FLANGE BEAM, 1. q INDICATES DRAG CONNECTION SEE DETALS 3, 11, & 12/S1.06.
SEE 1/51.09. AS PART OF SEISMIC LOAD RESISTING SYSTEM (SLRS).
4. TOP OF STRUCTURAL STEEL (TOS) SHALL BE AT BOTT OF STRUCTURAL 12. NOT USED.
METAL DECK TYP UNLESS OTHERWISE NOTED:
13. SEE KEY PLANS FOR DECK TYPE, ORIENTATION AND EXTENTS.
5. <7/g">  INDICATES CAMBER IN W x BEAM (INCHES UPWARD MEASURED AT BEAM o
CENTER POINT FROM SUPPORTS AT BOTH ENDS, MEASURED AT FREE 14. 2B=#, INDICATES DECK TYPE SEE DECK DETALS & SCHEDULE 6/51.08.
END FOR CANTILEVER. 15. Sy  INDICATES SLAB SLOPE. LOCATIONS & SLOPE SEE ARCHITECTURAL
6. SYMBOL INDICATES OPENING IN STEEL BEAM WEB, SEE DETAIL 15/S1.05 & 16/S1.05. DRAWINGS ALSO SEE TYPICAL DETAILS.
INDICATES BM. 14 x 14 (SIZE OF OPENING wxd OR #) 16. LEDGER ANGLES NOT SHOWN ON PLAN FOR CLARITY SEE 16/S1.08.
s
WEB OPENING. N =4 gFQdP(ED,jlsJé;“CE FROM TOP OF BM. T0 €. 17. MF  INDICATES MOMENT FRAME AS PART OF THE SEISMIC LOAD RESISTING e OCTORR 23 2009
SYSTEM (SLRS) SEE SHEETS S3.10 AND S3.11. '
Job Not 14030205
7. % INDICATES SLAB DEPRESSION. CONFIRM LOCATIONS AND DIMENSIONS 18. < ——— INDICATES LATERAL BRACING SEE 13/S1.07 AND 6/S3.20.
" WITH ARCHITECTURAL DRAWINGS. Drawn By:
8. >——— INDICATES BEAM MOMENT CONNECTION, SEE DETALS 11, & 12/51.06 19. ;ﬁg‘gg%jgwﬁ ;f,, LEA‘;V' IN-LIEU OF SCHEDULED DECK REINF. Checked By:
AND 25/S3.20 ALL CANTILEVER BEAM SIZES SHALL BE THE SAME SIZE :
AS THE BACK SPAN BEAM TYP UNO. 20. ¢—— INDICATES DRAG CONNECTION SEE DETAIL 3/S1.06. Drairg o

(W18x35) INDICATES DRAG OR CHORD BEAM.

22. TOP OF STEEL TO BE BOTTOM OF DECK TYP UNO. BEAMS NOTED THUS

/
,/7///) (-0’-0") VARY FROM NOMINAL TOP OF STEEL BEAM ELEVATION.
1@? SHOOT & RECORD TOP OF STEEL BEAM ELEVATION AT MID SPAN SZ 02W
°

AND SUPPORTS PRIOR TO POURING CONCRETE TOPPING.

/"1 \ SECOND LEVEL FRAMING PLAN - WEST

S2.02W/ SCALE: 1/8" = 1'-0"

VERIFY FINISHED FLOOR ELEVATIONS WITH ARCHITECTURAL DRAWINGS.

Zﬁ 23.  SEE S2.01W FOR ADD'T NOTES.
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3965 Fifth Avenue, Suite 300
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TABLE 414.2.5(2) . .
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IN WHOLESALE AND RETAIL SALES OCCUPANCIES PER CONTROL AREA TERIOR WALLS S CLUDED Littleton, CO 80127
MAXIMUM ALLOWABLE QUANT'TY MECH /0P. EQMT. EXCLUDED
TYPE OF LIQUID PER CONTROL AREA (gallons) STAIRS EXCLUDED
Class: |Organic Store:| Vault Store: | Gen Chem: | Haz Waste/gen chem: | Haz waste/Organic: Sprinklered ELEVATORS EXCLUDED RECORD DRAWING NOTICE
Class 1A SHAFTS EXCLUDED EXCLUDED IMPORTANT: THESE DRAWINGS ARE DESIGN
Acetoni i 4 — e e S
SEE Diethyl ether 1A 20 90 1 TERRACES EXCLUDED INFORMATION FURNISHED BY OTHERS.
S " Petroleum Ether 1A 20 60 0 ATRIUM EXCLUDED DESIGN AND THE AUTHORIZED DESIG
FOR N @ ' @@ Subtotal (liters) 44 158 1 CORRIDORS EXCLUDED CHANGES. THEY DO NOT INCORPORATE
;'LF/_E\NSAFETY SITE @ . \ " Subtotal (gallons) (liter x 0.264) 12 42 0 60 RESTROOMS EXCLUDED e oo s ey s o
EXIT DISCHARGE @ Class 1B, IC, Il AND llIA TOTAL AREA 208,608 SF 124,993 SF REFLECT THE "AS—BUILT CONDITIONS. ZGF
\ MAKES NO WARRANTIES OR GUARANTEES
TO PUBLIC WAY OV 4 " Acetone 1B 40 100 2 AREAS: AND ASSUMES NO RESPONSIBILITY
> \ P g“talnr‘]" 13 j 22 (1’ FLOOR AREA OCCUPANCY FLOOR AREA FIXTURE COUNT FLOOR AREA BY OCCUPANCY SECARDING THE ACCURACY OF THESE
- yclohexane CBC SECTION 1002.1 CPC CBC OMISSIONS THAT MAY HAVE BEEN
/ Ethanol 1B 8 40 1 <LE\/EL : 93 146) <r I(_E\/EE : 10162 SF ( ) INCORPORATED INTO THEM AS A RESULT
\ i ’ s OF INCORRECT INFORMATION PROVIDED TO
N ELEVATOR NO. 3 E;h;;nA: state 13 gg jj g LEVEL 2 43,458 SF LEVEL 2 31,624 SF B 108,281 SF Z0F. THOSE RELYING ON THIS DOCUMENT
\ (NOT A COMPONENT OF THE - LEVEL 5 43,209 SF LEVEL 3 30,086 Sk A=S 12,748 SF VERIFICATION OF ITS ACCURACY.
b ACCESSIBLE MEANS OF EGRESS) isopropanol 1B 10 24 2 LEVEL 4 33,307 SF LEVEL 4 24,280 SF H-3 985 SF
/- > methanol 1B 20 28 0 LEVEL 5 25,294 SF LEVEL 5 14,836 SF S 1,405 SF
@ oY & e Tetrahydrofuran 1B 8 16 0 LEVEL 6 19,958 SF LEVEL 6 14,005 SF S—1 6,456 SF
= > Tollene 1B 20 20 0 ROOF 20,236 SF ROOF 0 SF 5-2 1,284 SF Revisions
O @@ Xylenes 1C 4 28 0 TOTAL 208,608 SF TOTAL 124,993 SF TOTAL 131,159 SF
Heptane 1B 4 20 0 BID DOCUMENTS 10/23/09
SEE (1) 19 Subtotl (iers 163 397 70 HIGH—RISE BUILDINGS (NON HIGH—RISE) (CBC 403) /B
AW (alors] A
oz Y i \ “‘/\ P 3 ” itlj:)stc;tillllégallons) (liter x 0.264) 43 105 3 7500 ACTUAL BULDING HEIGHT (NON—HICHRISE) POST BID ADD 07/14/10
PLAN // ¢ < @Qi/ Other flammables: B 1 5 5 12L 100 108°-0% 6 STORIES AND PENTHOUSE RECORD DRAWINGS 02/21/4
EXIT DISCHARGE oA\ N\ @@ > ST : y 2 2 = o DEFINED BUILDING HEIGHT (NON—HIGHRISE):
TO PUBLIC WAY \ ubtotal (liters) __ — 64'—0" TO TOP OF HIGHEST OCCUPIED FLOOR/LEVEL ABOVE BUILDING ACCESS.
AR NG, - ,‘ SEE Subtotal (gallons) (liter x 0.264) 1 1 1 3 5 Unlimited (CBC 4031 EXCEPTION [SFM] 403.1.2)
‘ G o \40.10/
EXTERIOR /// & FOR
PUTERIOR %ﬁ 5 @@ % sy e ALLOWABLE AREA AND HEIGHT (CBC 503/504)
A
EXTERIOR AREA OF EVIT DISCHARGE m LIFE SAFETY PLAN - FIRST ELOOR ALLOWABLE HEIGHT AND BUILDING AREAS FOR NON—SEPARATED OCCUPANCIES:
ASSISTED RESCUE TO PUBLIC WAY w SoALE. 116 = 70" (CBC TABLE 503) WITH AUTOMATIC SPRINKLER SYSTEM INCREASE
(CBC 1007.8) ,Q \\/ ' (CBC SECTION 504.2 AND 506.3)
Q GROUP B | GROUP S—1
ALLOWABLE MAXIMUM HGT (FT 160’ 180’
EXIT ACCESS / EXIT / EXIT DISCHARGE FIRE PROTECTION SYSTEMS CONSTRUCTION ALLOWABLE MAXIMUM STORfES) i 19
PLAN CHECK NOTES EXIT ACCESS AUTOMATIC SPRINKLER SYSTEMS (CBC SECTION 903) | RATED PARTITIONS ALLOWABLE MAX. AREA/STORY b (426688;)2)
occuzﬁhélTNEgéDs 00 oot TABLE 1004.1.1 FIRE SPRINKLER SYSTEM THROUGHOUT CBC 901.9 INDICATED ON PLANS. ACTUAL HEIGHT AND BUILDING AREAS PER CBC TABLE 503:
S EMBLY e OCCUPANCY CLASSIFICATIONS CENTER FOR SCIENCE
ADDITIONAL REQUIRED FIRE SUPPRESSION  TABLE 903.2.13 ACTUAL MAXIMUM HGT (FT) P
A . -
EGRESS WIDTH W/ SPRINKLER TABLE 1005.1 TRIUM CBL 404.3 A—3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 ACTUAL MAXIMUM STORIES 6
A=3, B, S, S=1 AND S—2 OCCUPANCIES: B MAIN OCCUPANCY CBC 304.1 ACTUAL MAX. AREA/STORY 43,458
STAIRS 0.2" /OCCUPANT STANDPIPE REQUIREMENTS (CBC SECTION 905) (o3 HAZARDOUS cBe 507
g OTHER 015" /OCCUPANT S MECHANICAL ROOMS oc 3110 TOTAL ALLOWABLE BUILDING AREA: 96,000 SF X 6 FLOORS = 576,000 SF
STAIRS 0.2 /OCCUPANT STANDPIPE: CLASS | CBC 905.3.1, EXCEPTION 1 S—2 ELECTRICAL ROOMS CBC 311.3 TOTAL ACTUAL FLOOR AREA = 208,608 Sk
; HOSE REQUIREMENT:
OTHER 0.15” /OCCUPANT < Lo SEQUIRED L EVERY REQUIRED STAIRWAT AT MAIN LANDING, BY = TRIUM (CBC 404) ALLOWABLE HEIGHT AND BUILDING AREAS FOR SEPARATED OCCUPANCIES:
‘ CBC SECTION 508.3.3)
ACCESSIBLE MEANS OF EGRESS CBC 1007 2. REQUIRED AT THE ROOF OR HIGHEST LANDING OF STAIRWAYS (
WITH STAIR ACCESS TO THE ROOF. AUTOMATIC SPRINKLER PROTECTION CBC 404.3 AREA:  OROUP A—3  + OGOROUP H-3  + OROUP S-2  + GROUPB = X <1 CENTER FOR
AMIN. EGRESS WIDTH 3. ADDITIONAL HOSE CONNECTION REQUIRED AT THE TOP OF THE TABLE 903.2.13 (ACTUAL MAX. AREA/
, MOST HYDRAULICALLY REMOTE STANDPIPE FOR TESTING PURPOSES. 1—HOUR SEPARATION, EXCEPT ANY THREE FLOORS CBC 404.5 EXCEPTION 3 | SCIENCE
MIN. DOOR 34 CBC 1008.1.1 , ALLOWABLE MAX. AREA)
VIN. STAR 44” ot 100911 EXIT ACCESS TRAVEL DISTANCE MAX. = 200 CBC 404.8
VIN. ACCESSIBLE STAR 48" e 10073 LEVEL 1 10,162/96,000 +  0/96,000 +  986,/96,000 +  335/UL = 005 <1 SAN LUIS OBISPO, CA
MIN. EXT. EXIT STAIR 48" CBC 1007.8.2 FIRE EXTINGUISHERS (CBC SECTION 906) | REQUIRED OCCUPANCY SEPARATION (CBC TABLE 508.3.3) LEVEL 2 0/96,000 +985/96,000  +  0/96,000 +30020/UL = 010 <1
VIN. CORRIDOR 44" e 10179 LEVEL 3 943/96,000 +  0/96,000 +  0/96,000 +  28418/UL = .010 <1
‘ ' 5 T0 A—3: | _HOUR LEVEL 4 712,/96,000 +  0/96,000 +  0/96,000 +  22976/UL = .007 <1
REQUIRED: PROVIDE AS DIRECTED BY THE CALIFORNIA FIRE CODE (CFC 2007) AND NFPA 10 B T0 H_3. | —HOUR LEVEL 5 739/96,000 +  0/96,000 +  0/96,000 + O 13,435/UL = 008 <1
AREA OF REFUGE CBC 1007.6 TYPE: FIRE EXTINGUISHERS TO BE —SIZE— 4—A:60-B:C 10LBS
SPAGNG:  CLESS A HAZARDS (OFFICE ;REAS—) —A60-B: : B TO S—1: NO SEPARATION REQUIRED LEVEL 6 192/96,000 +  0/96,000 +  298/96,000  + 13097/UL = .005 <1
X AREA OF A 7. : B TO S—2: 1-HOUR TOTAL 12,748/96,000 +  985/96,000 +  1,284/96,000 + 108,281 /UL = .155 <2
EXTERIOR AREA OF ASSISTED RESCUE tBC 1007.8 75FT. MAX. TRAVEL DISTANCE NFPA 10 3-2.1 S_1 TO H-3  1-HOUR / / / / Drawing Title
DOOR SWING CBC 1008.1.2 CLASS B HAZARDS (LAB AREAS) S—1 TO S—2: 1—HOUR HEIGHT:
50FT. MAX. TRAVEL DISTANCE NFPA 10 GROUP A—23|GROUP H—3|GROUP S—2 LIFE SAFETY PLAN -
DOORS SHALL SWING IN THE DIRECTION OF EGRESS TRAVEL WHERE SERVING AN ALLOWABLE MAXIMUM HGT (FT) 180 180" 180’ FIRST ELOOR
OCCUPANT LOAD OF 50 OR MORE OR A GROUP H OCCUPANCY ALLOWABLE MAXIMUM STORIES 12 7 12

FIRE ALARM AND DETECTION SYSTEMS (CBC SECTION 907) FIRE RESISTIVE REQUIREMENTS (CBC TABLE 601) CONTROL AREAS (CBC TABLE 414.2.2)

CHEMICAL QUANTITIES: TYPE AND QUANTITY OF CHEMICALS AT OCCUPANCY SHALL NOT EXCEED

RAMPS CBC 1010

EGRESS THROUGH INTERVENING SPACES CBC 1014.2 EXCEPTION 2

—FIRE ALARM AND DETECTION SYSTEMS CBC 907 STRUCTURAL FRAME 2—HOUR (1—HR WHERE ONLY SUPPORTING ROOF) CBC TABLE 414.2.5(1)
H OCCUPANCY EGRESS IS NOT PROHIBITED THROUGH ADJOINING SPACE WHEN ATRIUM CBC 907.2.13 EXTERIOR BEARING. WALLS 2=HOUR
ADJOINING OR INTERVENING SPACES ARE THE SAME OR LESSER HAZZARD OCCUPANCY INTERIOR BEARING WALLS 2=HOUR (1-HR WHERE ONLY SUPPORTING ROOF)
| —EMERGENCY ALARM SYSTEMS CBC 908 EXTERIOR NONBEARING WALLS &  1—HOUR < 30"; NON—RATED N/C > 30 PLUMBING CALCULATION (CPC TABLE 4-1)
GROUP H OCCUPANCY CBC 908.1 PARTITIONS
o CBC 1014.5 EXCEPTION 1 & 2 ADA COMPLIANT FIRE ADDRESSABLE FIRE INTERIOR NONBEARING WALLS &  NON_RATED CALCULATIONS BASED ON 2007 CALIFORNIA PLUMBING CODE.
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B OCCUPANCY (0) HOUR FIRE DEPARTMENT COMMUNICATION SYSTEM PER TABLE A, ACCESSORY AREAS MAY BE EXCLUDED (EG. HALLWAY, RESTROOM, STAIR)
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30 7,750 259 FEMALE 163 8 2 9 3 Drawn By: TR/CS
MAX. 50% EXITS PERMITTED TO EGRESS THROUGH AREAS ON THE LEVEL OF DISCHARGE 0 T 983 | &7
PROVIDED 1.1, 1.2 AND 1.3 ARE MET. CEET - - TS TS Checked By:
MA
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30 | 2757 32 FEMALE 89 4 | 1 5 | 3
MAXIMUM ALLOWABLE TRAVEL DISTANCES (CBC TALE 1016.1) SMOKE CONTROL SYSTEM (CBC SECTION 909) MAX. FLAME SPREAD CLASSIFICATION: INTERIOR FINISHES (CBC TABLE 803.5)| | eveL Four 200 [23,568| 118 MALE 71 R ERE
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B OCCUPANCY 300" WITH SPRINKLER SYSTEM PASSIVE NATURAL VENTILATION SMOKE CONTROL SYSTEM IN ATRIUM ot = | CORRIDORS ROOMS AND LEVEL FIVE 200 |14.097| 71 MALE 48 vl 2 3|3
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THE CONTRACTOR, AND THEY MAY NOT
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MAKES NO WARRANTIES OR GUARANTEES
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PLAN CHECK NOTES EXIT ACCESS AUTOMATIC SPRINKLER SYSTEMS (CBC SECTION 903) [ RATED PARTITIONS ALLOWABLE MAX. AREA/STORY | asoon2)
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ey e aon s ACTUAL MAXIMUM HGT (FT) 108'~0
EGRESS WIDTH W/ SPRINKLER TABLE 1005.1 | A—3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 ACTUAL MAXIMUM STORIES 6
A=3, B, S, S=1 AND S=2 OCCUPANCIES: B MAIN OCCUPANCY CBC 304.1 ACTUAL MAX. AREA/STORY 43,458
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e OCCUPANCY,/ o MECHANICAL ROOMS aE 3112 TOTAL ALLOWABLE BUILDING AREA: 96,000 SF X 6 FLOORS = 576,000 SF
STARS 0.2" /OCCUPANT STANDPIPE: CLASS | CBC 905.3.1, EXCEPTION 1 S—2 ELECTRICAL ROOMS CBC 311.3 TOTAL ACTUAL FLOUR AREA = 208,608 SF
; HOSE REQUIREMENT:
OTHER 0.15"/OCCUPANT . Lo CCUUIRED T EVERY REQUIRED STAIRWAY AT MAIN LANDING, BY e 0m (CBC 404) ALLOWABLE HEIGHT AND BUILDING AREAS FOR SEPARATED OCCUPANCIES:
ACCESSIBLE MEANS OF EGRESS CBC 1007 2. REQUIRED AT THE ROOF OR HIGHEST LANDING OF STAIRWAYS (CBC SECTION 508.3.3)
WITH STAIR ACCESS TO THE ROOF. AUTOMATIC SPRINKLER PROTECTION CBC 404.5 AREA: GROUP A-3  + OROUP H-3  + OGROUP S—=2  + GROUP B = X <1 CENTER FOR
AMIN. EGRESS WIDTH 3. ADDITIONAL HOSE CONNECTION REQUIRED AT THE TOP OF THE TABLE 903.2.13 (ACTUAL MAX. AREA/
MIN. DOOR 34 CBC 1008.1.1 MOST HYDRAULICALLY REMOTE STANDPIPE FOR TESTING PURPOSES. 1-HOUR SEPARATION, EXCEPT ANY THREE FLOORS CBC 404.5 EXCEPTION 3 ALLOWABLE M~AX AREA) SCl”EN‘CIE
VIN. STAR 147 e 100011 EXIT ACCESS TRAVEL DISTANCE MAX. = 200’ CBC 404.8 :
N eeream e STalR 48" ol oy LEVEL 1 10,162/96,000 +  0/96,000 +  986/96,000  +  335/UL 005 <1 SAN LUIS OBISPO, CA
MIN. EXT. EXIT STAIR 48" CBC 1007.8.2 FIRE EXTINGUISHERS (CBC SECTION 906) | REQUIRED OCCUPANCY SEPARATION (CBC TABLE 508.3.3) LEVEL 2 0,/96,000 +  985/96,000  +  0/96,000 +30020/UL = 010 <1
N ComRoR o 1oia LEVEL 3 943/96,000  +  0/96,000 +  0/96,000 +  28,418/UL = .010 <1
: : 5 10 A_3: |_HOUR LEVEL 4  712/96,000  +  0/96,000 +  0/96,000 +  22,976/UL = .007 <1
AREA OF REFUGE CBC 1007.6 REQUIRED: PROVIDE AS DIRECTED BY THE CALIFORNIA FIRE CODE (CFC 2007) AND NFPA 10 B TO H—23 1—HOUR LEVEL 5  739/96,000 + 0,/96,000 + 0,/96,000 + 13,435/UL = .008 <1
;;i%m E'&ESSEXZ'NHGAUZ'i:EES(ggFEEE ;;'EZE,;) 4—-A:60-B:C TOLBS. B TO S—1: NO SEPARATION REQUIRED LEVEL 6 192/96,000 +  0/96,000 +  298/96,000  +  13.097/UL = .005 <1
: B TO S-2: 1—HOUR TOTAL  12,748/96,000 +  985/96,000  +  1,284/96,000 +  108,281/UL = .155 <2
EXTERIOR AREA OF ASSISTED RESCUE CBC 1007.8 e A N oE NESA 10 321 510 52 1THOUR / / / / < ——
rawin e
DOOR SWING CBC 1008.1.2 CLASS B HAZARDS (LAB AREAS) S-1 70 S-2:  1-HOUR HEIGHT: i
50FT. MAX. TRAVEL DISTANCE NFPA 10 GROUP A—3[GROUP H—3|GROUP 5-2
DOORS SHALL SWING IN THE DIRECTION OF EGRESS TRAVEL WHERE SERVING AN ALLOWABLE MAXIMUM HGT (FT) | 180’ 180’ 180 LIFE SAFETY PLAN
OCCUPANT LOAD OF 50 OR MORE OR A GROUP H OCCUPANCY ALLOWABLE MAXIMUM STORIES 12 7 12 SECOND FLOOR

RAMPS CBC 1010 FIRE ALARM AND DETECTION SYSTEMS (CBC SECTION 907) FIRE RESISTIVE REQUIREMENTS (CBC TABLE 601) CONTROL AREAS (CBC TABLE 414.2.2)

CHEMICAL QUANTITIES: TYPE AND QUANTITY OF CHEMICALS AT OCCUPANCY SHALL NOT EXCEED

EGRESS THROUGH INTERVENING SPACES CBC 1014.2 EXCEPTION 2

—FIRE ALARM AND DETECTION SYSTEMS CBC 907 STRUCTURAL FRAME 2—HOUR (1-HR WHERE ONLY SUPPORTING ROOF) CBC TABLE 414.2.5(1)
H OCCUPANCY EGRESS IS NOT PROHIBITED THROUGH ADJOINING SPACE WHEN ATRIUM CBC 907.2.15 R E_ESBE MR WHERE ONLY SUPPORTING ROOF
ADJOINING OR INTERVENING SPACES ARE THE SAME OR LESSER HAZZARD OCCUPANCY. - (1—HI , )
—EMERGENCY ALARM SYSTEMS CBC 908 EXTERIOR NONBEARING WALLS &  1—HOUR < 30’; NON—RATED N/C > 30 PLUMBING CALCULATION (CPC TABLE 4-1)
GROUP H OCCUPANCY CBC 908.1 PARTITIONS
COMMmXPADTETOiOEF’%AVEL CBC 1014.3 EXCEPTION 1 & 2 ADA COMPLIANT FIRE ADDRESSABLE FIRE INTERIOR NONBEARING WALLS & NON_RATED CALCULATIONS BASED ON 2007 CALIFORNIA PLUMBING CODE.
- ALARM SYSTEM/AREAS OF REFUGE Loon o INCL TYPE OF BUILDING OR OCCUPANCY:
EXIT AND EXIT ACCESS DOORWAYS CBC 1015.2.1 EXCEPTION 2 SMOKE_DETECTION (DUCT MOUNTED INCLUDED) SUPPORTING BEAMS & JoisTs  HOUR OFFICE OR PUBLIC BUILDINGS
SEPARATION OF EXITS 1/3 DIAGONAL AT SELECTED LOCATIONS R00F CONSTRUCTION. INCL
AUDIO /VISUAL STROBE SIGNALING SUPPORTING BEAMS & JOISTS 1-HOUR OCCUPANCY LOAD FACTOR:
EXIT ACCESS TRAVEL DISTANCE IN ATRIUM CBC 404.8 FLOW AND TAMPER SWITCH MONITORING POINTS GROUP A—PRINCIPLE ASSEMBLY AREA (NO FIXED SEATING): 30
MAX. DIST. W/ SPRINKLER 200’ ELEVATOR MONITOR AND CENTRAL TIE CAPABILITIES GROUP A—FIXED SEATING: 1/2 NUMBER OF SEATING
E“X/'lETREaCﬂYNé'GHT'NG TYPE OF CONSTRUCTION (CBC 602.2) GROUP B—OFFICE OR PUBLIC BUILDINGS: 200
CORRIDOR RATING W/ SPRINKLER CBC TABLE 10171 AUTOMATIC AIR HANDLING EQUIPMENT SHUTDOWN TYPE 1B—FR (FULLY SPRINKLED, SUPERVISED AUTOMATIC SPRINKLER SYSTEM) AREA
B OCCUPANCY (0) HOUR FIRE DEPARTMENT COMMUNICATION SYSTEM PER TABLE A, ACCESSORY AREAS MAY BE EXCLUDED (EG. HALLWAY, RESTROOM, STAIR)
EMERGENCY AND STANDBY POWER SYSTEM AL A A v
DEAD ENDS , CBC TABLE 1017.3 EXCEPTION 2 -XTERIOR WALL ARD OPENING PROTECTION (CBC TABLE 7048) FLOOR LEVEL LOAD | AREA |LOAD BY| OCCUPANCY REQ. PROVIDED
MAX. DIST. W/ SPRINKLER 50 UNPROTECTED OPENINGS:  NO LIMIT > 30 FACTOR (SF) | OCCUP. UR | WC |LAV | UR | WC |LAV Date: FEBRUARY 21, 2014
EXIT DISCHARGE CBC 1024.1 EXCEPTION 1 PROTECTED OPENINGS: NO LIMIT > 30 LEVEL ONE 200 | 0 0 MALE 163 2 |2 2|2 |33 Job No: 140302.05
30 | 7,750| 259 FEMALE 163 8 | 2 9 | 3
MAX. 50% EXITS PERMITTED TO EGRESS THROUGH AREAS ON THE LEVEL OF DISCHARGE 30 1 963 57 Drawn By: TR/CS
PROVIDED 1.1, 1.2 AND 1.3 ARE MET. EERT R Checked B
MALE 80 1 1 ecked By:
200 31,624 159 FEMALE 80 4 |1 5 | 3
LEVEL THREE 200 | 29,143 145 MALE 89 1 Tl 2| 3|3 N
30 | 2,757 32 FEMALE 89 4 | 5 | 3 rawing o-
MAXIMUM ALLOWABLE TRAVEL DISTANCES (CBC TALE 1016.1) SMOKE CONTROL SYSTEM (CBC SECTION 909) MAX. FLAME SPREAD CLASSIFICATION: INTERIOR FINISHES (CBC TABLE 803.5)| [.eveL Four 200 [23,568| 118 MALE 71 R EEERE
30 | 712 24 FEMALE 71 4 |1 5 | 3
B OCCUPANCY 300" WITH SPRINKLER SYSTEM PASSIVE NATURAL VENTILATION SMOKE CONTROL SYSTEM IN ATRIUM EXIT AiNDCLE%STURES CORRIDORS ROOMS AND LEVEL FIVE 200 |14.097| 71 VALE 48 R ERE
A—3 OCCUPANCY 250" WITH SPRINKLER SYSTEM GROUP B ASS AGEWAYS SPRINKLED ENCLOSED SPACES 20 739 o5 FEMALE 48 3|1 5 | 3
H—3 OCCUPANCY 150° WITH SPRINKLER SYSTEM ALTERNATIVE MATERIALS, DESIGNS, TESTS AND METHODS OF CONSTRUCTION  CBC 108.7.2 RINKLER SPRINKLED e 00 3831 70 T - 1 T T, s s
S—1 OCCUPANCY 250" WITH SPRINKLER SYSTEM 3 5 5 c =3 1 197 5 FEMALE 39 3 | N
S—2 OCCUPANCY 400" WITH SPRINKLER SYSTEM 5 5 c c
< . 5 5 TOTAL MALE 516 8 |7 |8 | 12] 18] 18
FEMALE 516 30| 8 34 | 18
S—=2 C C C
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X DIRECTION OF EGRESS AND NUMBER
e e mmomm ATRIUM SEPARATION /CONTROL AREA OF OCCUPANTS USING EGRESS
SEPARATION 1 HR. FIRE RATED WALL
ASSEMBLY, CBC |@ EXIT SIGN, SINGLE FACE POINT OF TWO
404.5 EXCEFTION 3 EXIT OPTIONS ZIMMER GUNSUL FRASCA ARCHITECTS LLP
sssnnnnnnnnn] HR FIRE RATED SEPARATION |®| EXIT SIGN, DOUBLE FACE
CBC
SERVER ELECT STUDENT
RM PROJ. NAME Archi / Pl /1 D
61 SF 294 SF 279 SF . rchitecture / Planning / Interior Design
B |Z)Od 1 S—1|Z}Od 1 B hOO| 3 e w5 0w [ X|T ENCLOSURE & SHAFT ENCLOSURES NAME ROOM NAME ROOM Portland Seattle Los Angeles Washington DC New York
— e e =  — — = 2 HR. FIRE RATED WALL ASSEMBLY, AREﬁ | —ROOM_AREA NAME
STAIR NO. 1 CBC OG JOLF]OL——0CCUPANCY LOAD TAG 515 South Flower Street, Suite 3700
| EXTERIOR 707.4 AND 1020.1 L OCCUPANCY LOAD FACTOR Los Angeles, California 90071
1 ‘ EXIT STAIR N Emm W CONTROL AREA SEPARATION OCCUPANCY GROUP
ISTAIR NO. 2 EXTERIOR AREA OF 2 HR. FIRE RATED WALL ASSEMBLY, (PH) 213 617 1901
CBC
l OPEN STAIR B ASSISTED RESCUE iihoa E 1T COMPONENT (FAX) 213 617 0047
INOT AN EXIT r : llll: INTEG INTEG <CBC 10078) oL |WR |W|:’ L WIDTH PROVIDED EXIT
I A = - STUDIO STUDIO ] COMPONENT
F e 3 329" CPTD - - WIDTH REQUIRED A
\ \ § 206" 8 10 - = STsol 0T /T OCCUPANT LOAD e Consultants
1 0 I - [TEACHIG : : AS190L 90 S SEE STRUCTURAL ENGINEER
i I | 1193 SF = " FOR MEANS OF EGRESS SYSTEM John A. Martin & Associates, Inc
| a B [50] 24 = " EILF/ENSAFETY SIfE 1212 S. Flower Street
| L | - . EXIT DISCHARGE TRAVEL DISTANCE FROM MOST REMOTE POINT TO EXIT MAX. DISTANCE 300’ Los Angeles, CA 90015
| Y | - - T0 PUBLIC WA
1 DOOR ' E E @ @ @ @| @ EXIT ACCESS EXIT EXIT DISCHARGE MECHANICAL ENGINEER
IE = NN ]
i 160[24 96 | T—__ - ST DOOR INTERVENING SPACE EXIT DOOR Rumsey Engineers
m—_ =1 — ee—Jd S 1-- ———— - S - B ] CORRIDOR INT. EXIT STAIR ;
| eegme —~ [ —/ 160 P 160[24 [36 ATRIUM EXT. EXIT STAR 99 Linden Street
cooler = (—25 Oakland, CA 94607
4 I Q :
ATRIUM 1 ’4’ s |[COMPUTER X'’X” CPTD=COMMON PATH OF TRAVEL—— L0 —.L _/' ELECTRICAL ENGINEER
= k - DISTANCE EXIT PUBLIC WAY : .
' 1835 &F v 50|8 S|F [g‘TTlJE[iO E%CH'NG [igCHWG X" TD=TRAVEL DISTANCE STANGE TO EXIT Integrated Design Associates, Inc
"5 Ho0] 79 / B_[50[ 11 10 B AR 3140 De La Cruz Boulevard, Suite 110
STAIR NO. 4 8 .- 5 150 31 5 [50] 24 5 T50] 24 PATH OF TRAVEL Santa Clara, CA 95054
ENCLOSED - MOST REMOTE POINT
%IETASCT?IRREFUGE k CIVIL ENGINEER
(CBC 1007.6) s — ‘ CODE ANALYSIS Cannon Associates
| @ 1050 Southwood Drive
m 0 2 I - OCCUPANCY CLASSIFICATIONS San Luis Obispo, CA 93401
18 9ﬁ> S|F A—3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 LANDSCAPE ARCHITECT
B_foo] 1 B MAIN OCCUPANCY CBC 304.1 e ,
Teh CONTROL AREA 1 H-3 HAZARDOUS CBC 307.1 E;%ge;'/“ze élp'tz and Associates
encoe Avenue
S STORAGE ROOMS CBC 311.1 Marina del Rev. CA. 90292
96 SF S—1 MECHANICAL ROOMS CBC 311.2 Y
B_foo] 1 S—2 ELECTRICAL ROOMS CBC 311.3
LABORATORY
TECH
OCCUPANCIES Research Facilities Design
100 SF 3965 Fifth Avenue, Suite 300
B ool 1 INDICATED ON_PLANS. San Diego, CA 92103-3107
e FLOOR AREA CALCULATIONS
LIGHTING DESIGN
B 9?0(?)|F 1 CALIFORNIA CALIFORNIA David Nelson & Associates, LLC
BUILDING CODE | PLUMBING CODE P.O. Box 270254
EXTERIOR WALLS EXCLUDED Littleton, CO 80127
FLEVATOR NO. 1 & 2 ECH JOP EQMT = CLUDED
LEVELS 3-5: NOT A COMPONENT STARS S CLUDED
OF THE ACCESSIBLE MEANS OF EGRESS ELEVATORS EXCLUDED RECORD DRAWING NOTICE
LEVEL 6: COMPONENT OF THE ACCESSIBLE MEANS SHAFTS EXCLUDED EXCLUDED LORTANT: THESE DRANINGS ARE DESION
OF EGRESS W/ AREA OF REFUGE STORAGE EXCLUDED BE?FW/LNRGE% %LEAARNTD BHAASVEED BUE%N
(CBC 1007.2.1 AND 1007.6) CLOSETS EXCLUDED INFORMATION FURNISHED BY OTHERS.
TERRACES EXCLUDED THEY INCORPORATE ONLY THE ORIGINAL
ATRIUM EXCLUDED DESIGN AND THE AUTHORIZED DESIGN
CHANCES. THEY DO NOT INCORPORATE
ESSR'I?IL%%RMSS Eégtgggg ALL CHANGES THAT HAVE BEEN MADE BY
TOTAL AREA 208608 <F 194993 SF THE CONTRACTOR, AND THEY MAY NOT
) s REFLECT THE 'AS—BUILT CONDITIONS. ZGF
MAKES NO WARRANTIES OR GUARANTEES
AREAS: AND ASSUMES NO RESPONSIBILITY
FLOOR AREA OCCUPANCY FLOOR AREA FIXTURE COUNT FLOOR AREA BY OCCUPANCY eI S VSIS
(CBC SECTION 1002.1) (CPC) (CBC) NCORFORATED INTO THEM AS A RESULT
LEVEL 1 23,146 SF LEVEL 1 10,162 SF OF INCORRECT INFORMATION PROVIDED TO
ELEVATOR NO. 3 LEVEL 2 43,458 SF LEVEL 2 31,624 SF B 108,281 SF igE A@S\%DR%WSEG%TE\NN \TNH‘DSEPDE%%UENENT
NOT A COMPONENT OF THE LEVEL 3 43,209 SF LEVEL 3 30,086 SF A—3 12,748 SF ‘
<ACCESS|BLE VEANS OF EGRESS) LEVEL 4 33.307 SF LEVEL 4 24280 SF H-3 985 SF VERITIEATION o 1T Actbracy
LEVEL 5 25,294 SF LEVEL 5 14,836 SF S 1,405 SF
LEVEL 6 19,958 SF LEVEL 6 14,005 SF S—1 6,456 SF
ROOF 20,236 SF ROOF 0 SF 5—2 1,284 SF R eviions
TOTAL 208,608 SF TOTAL 124,993 SF TOTAL 131,159 SF
BID DOCUMENTS 10/23/09
HIGH—RISE BUILDINGS (NON HIGH—RISE) (CBC 403) A /23
POST BID ADD 07/14/10
ACTUAL BUILDING HEIGHT (NON—HIGHRISE): dail
108'-0": 6 STORIES AND PENTHOUSE RECORD DRAWINGS 02/21/14
DEFINED BUILDING HEIGHT (NON—HIGHRISE):
64'—0": TO TOP OF HIGHEST OCCUPIED FLOOR/LEVEL ABOVE BUILDING ACCESS.
STAR NO. § (CBC 403.1 EXCEPTION [SFM] 403.1.2)
EéITTERggilR ALLOWABLE AREA AND HEIGHT (CBC 503/504)
EXTERIOR AREA OF m LIFE SAFETY PLAN - THIRD FLOOR ALLOWABLE HEIGHT AND BUILDING AREAS FOR NON—SEPARATED OCCUPANCIES:
ASSISTED RESCUE 7013 JSoAlE. 115 = 70" (CBC TABLE 503) WITH AUTOMATIC SPRINKLER SYSTEM INCREASE
(CBC 1007.8) ' ‘ (CBC SECTION 504.2 AND 506.3)
GROUP B | GROUP S—1
ALLOWABLE MAXIMUM HGT (FT 160’ 180’
EXIT ACCESS / EXIT / EXIT DISCHARGE FIRE PROTECTION SYSTEMS CONSTRUCTION ALLOWABLE MAXIMUM STORFES) . 19
PLAN CHECK NOTES EXIT ACCESS AUTOMATIC SPRINKLER SYSTEMS (CBC SECTION 903) | RATED PARTITIONS ALLOWABLE MAX. AREA/STORY L <4§668822>
OCCUFéﬁl\élTNIEgéDS - TABLE 1004.1.1 FIRE SPRINKLER SYSTEM THROUGHOUT CBC 901.2 INDICATED ON PLANS. ACTUAL HEIGHT AND BUILDING AREAS PER CBC TABLE 503:
ASSEMBL 5 Cor OCCUPANCY CLASSIFICATIONS CENTER FOR SCIENCE
ADDITIONAL REQUIRED FIRE SUPPRESSION — TABLE 903.2.13 N
oAy B 2013 ACTUAL MAXIMUM HGT (FT) 108'-0
EGRESS WIDTH W/ SPRINKLER TABLE 1005.1 ' A—3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 3031 ACTUAL MAXIMUM STORIES 6
A=3, B, S, S=1 AND S-2 OCCUPANCIES: B MAIN OCCUPANCY CBC 304.1 ACTUAL MAX. AREA/STORY 43,458
STAIRS 027/OCCUPANT STANDPIPE REQUIREMENTS (CBC SECTION 905) o3 LezaRDOUS coe sor]
s 8555&%&3 /OCCUPANT S—1 MECHANICAL ROOMS CBe 3112 TOTAL ALLOWABLE BUILDING AREA: 96,000 SF X 6 FLOORS = 576,000 SF
STAIRS 0.2" /OCCUPANT STANDPIPE: CLASS | CBC 905.3.1, EXCEPTION 1 S-2 ELECTRICAL ROOMS CBC 311.3 TOTAL ACTUAL FLOOR AREA = 208,608 SF
; HOSE REQUIREMENT:
OTHER 0.15" /OCCUPANT < Lo SEQUIRED T EVERT REQUIRED STAIRWAY AT MAIN LARDING, 5 = =21 0M (CBC 404) ALLOWABLE HEIGHT AND BUILDING AREAS FOR SEPARATED OCCUPANCIES:
2. REQUIRED AT THE ROOF OR HIGHEST LANDING OF STAIRWAYS (CBC SECTION 508.3.5)
ACCESSIBLE MEANS OF ECRESS LBC 1007 WITH STAIR ACCESS TO THE ROOF. AUTOMATIC SPRINKLER PROTECTION CBC 404.3 , N N N _ CEN"]HER FOR
AREA: GROUP A-3  + GROUP H-3  +  GROUP S-2 + CGROUPB = X <1
AMIN. EGRESS WIDTH 3. ADDITIONAL HOSE CONNECTION REQUIRED AT THE TOP OF THE TABLE 905.2.13 (ACTUAL MAX. AREA/
I, DOOR 34” CBC 10081 1 MOST HYDRAULICALLY REMOTE STANDPIPE FOR TESTING PURPOSES. 1—HOUR SEPARATION, EXCEPT ANY THREE FLOORS CBC 404.5 EXCEPTION 3 ALLOWABLE MAX. AREA) SCIENCE
VIN. STAIR 247 a6 100911 EXIT ACCESS TRAVEL DISTANCE MAX. = 200’ CBC 404.8 :
VIN. ACCESSIBLE STAR 48” a6 10073 LEVEL 1 10,162/96,000 +  0,/96,000 +  986/96,000 +  335/UL = 005 <1 SAN LUIS OBISPO, CA
MIN. EXT. EXIT STAIR 48" CBC 1007.8.2 FIRE EXTINGUISHERS (CBC SECTION 906) REQUIRED OCCUPANCY SEPARATION (CBC TABLE 508.3.3) LEVEL 2 0,/96,000 +985/96,000  +  0/96,000 +30,020/UL = 010 <1
VIN. CORRIDOR 447 oe 10170 LEVEL 3 943,/96,000 +  0/96,000 +  0/96,000 +  28418/UL = .010 <1
' ‘ 5 10 A_3: | _HOUR LEVEL 4  712,/96,000 +  0/96,000 +  0/96,000 +  22,976/UL = .007 <1
AREA OF REFUGE CBC 10076 REQUIRED: PROVIDE AS DIRECTED BY THE CALIFORNIA FIRE CODE (CFC 2007) AND NFPA 10 3 TO H_3. | HOUR LEVEL 5  739,/96,000 +  0/96,000 +  0/96,000 L 13435/UL = .008 <1
;;i%m E'E/ES(SEX/I'NHGAUZE:EF;S ((;(F)FIBCEE ;;'EZAES‘) 4-A:60-B:C 10LBS. B TO S—1: NO SEPARATION REQUIRED LEVEL 6 192/96,000 +  0/96,000 +  298/96,000  +  13,097/UL = .005 <1
: B TO S—2: 1-HOUR TOTAL 12,748/96,000 +  985/96,000 +  1,284/96,000 +  108,281/UL = .155 <2
EXTERIOR AREA OF ASSISTED RESCUE tBC 1007.8 75FT. MAX. TRAVEL DISTANCE NFPA 10 3—2.1 S—1 TO H=3  1-HOUR / / / / © Drawing Title
DOOR SWING CBC 1008.1.2 CLASS B HAZARDS (LAB AREAS) S—1 7O S—2.  1-HOUR HEIGHT:
50FT. MAX. TRAVEL DISTANCE NFPA 10 GROUP A—3|GROUP H—3|GROUP S—2 LIFE SAFETY PLAN -
DOORS SHALL SWING IN THE DIRECTION OF EGRESS TRAVEL WHERE SERVING AN ALLOWABLE MAXIMUM HGT (FT) 180" 180’ 180" THIRD FLOOR
OCCUPANT LOAD OF 50 OR MORE OR A GROUP H OCCUPANCY ALLOWABLE MAXIMUM STORIES 12 7 12
RAMPS CBC 1010 FIRE ALARM AND DETECTION SYSTEMS (CBC SECTION 907) FIRE RESISTIVE REQUIREMENTS (CBC TABLE 601) CONTROL AREAS (CBC TABLE 414.2.2)
CHEMICAL QUANTITIES: TYPE AND QUANTITY OF CHEMICALS AT OCCUPANCY SHALL NOT EXCEED
FORESS THROUGH INTERVENING SPACES CBC 1014.2 EXCEPTION 2 —FIRE ALARM AND DETECTION SYSTEMS CBC 907 STRUCTURAL FRAME 2—HOUR (1—HR WHERE ONLY SUPPORTING ROOF) Cae TABLEQ41425(1) :
ATRIUM CBC 907.2.13 EXTERIOR BEARING WALLS 2—HOUR L
H OCCUPANCY EGRESS IS NOT PROHIBITED THROUGH ADJOINING SPACE WHEN NTERIOR BEARING WALLS
ADJOINING OR INTERVENING SPACES ARE THE SAME OR LESSER HAZZARD OCCUPANCY. 2-HOUR (1-HR WHERE ONLY SUPPORTING ROOF)
—EMERGENCY ALARM SYSTEMS CBC 908 EXTERIOR NONBEARING WALLS & 1—HOUR < 30’; NON—RATED N/C > 30 PLUMBING CALCULATION (CPC TABLE 4-1)
GROUP H OCCUPANCY CBC 908.1 PARTITIONS
e CBC 10145 EXCEPTION 1 & 2 ADA COMPLIANT FIRE ADDRESSABLE FIRE INTERIOR NONBEARING WALLS &  NON—RATED CALCULATIONS BASED ON 2007 CALIFORNIA PLUMBING CODE.
B ALARM SYSTEM/AREAS OF REFUCE PARTITIONS TYPE OF BUILDING OR OCCUPANCY:
EXIT AND EXIT ACCESS DOORWAYS CBC 1015.2.1 EXCEPTION 2 SMOKAET DSEETLEECCTT'&“)‘ Eggﬂl OMN%UNTED INCLUDED) FLOORSSSQC?;?lﬁ%T'ggAh'ANS% lolsTs 2 TOUR OFFICE OR PUBLIC BUILDINGS
SEPARATION OF EXITS 1/3 DIAGONAL ROOF CONSTRUCTION INCL
AUDIO/VISUAL STROBE SIGNALING SUPPORTING BEAMS & JOISTS 1-HOUR OCCUPANCY LOAD FACTOR:
EXIT ACCESS TRAVEL DISTANCE IN ATRIUM CBC 404.8 FLOW AND TAMPER SWITCH MONITORING POINTS GROUP A—PRINCIPLE ASSEMBLY AREA (NO FIXED SEATING): 30
MAX. DIST. W/ SPRINKLER 200’ ELEVATOR MONITOR AND CENTRAL TIE CAPABILITIES GROUP A—FIXED SEATING: 1/2 NUMBER OF SEATING
E%ETRE%“LCHYNE'GHT'NG TYPE OF CONSTRUCTION (CBC 602.2) GROUP B—OFFICE OR PUBLIC BUILDINGS: 200
CORRIDOR RATING W/ SPRINKLER CBC TABLE 10171 AUTOMATIC AIR HANDLING EQUIPMENT SHUTDOWN TYPE 1B—FR (FULLY SPRINKLED, SUPERVISED AUTOMATIC SPRINKLER SYSTEM) AREA
B OCCUPANCY (0) HOUR FIRE DEPARTMENT COMMUNICATION SYSTEM PER TABLE A, ACCESSORY AREAS MAY BE EXCLUDED (EG. HALLWAY, RESTROOM, STAIR)
EMERGENCY AND STANDBY POWER SYSTEM % AL A A 7
DEAD ENDS , CBC TABLE 1017.5 EXCEPTION 2 A [ERIOR WALL AND OPERING PROTEC TION (CBC TABLE 7048) FLOOR LEVEL LOAD | AREA |LOAD BY| OCCUPANCY REQ. PROVIDED Date CERUARY. 21, 2014
MAX. DIST. W/ SPRINKLER 50 UNPROTECTED OPENINGS:  NO LIMIT > 30’ FACTOR (SF) | OCCUP. UR | WC |LAV | UR | WC |LAV o ’
EXIT DISCHARGE CBC 1024.1 EXCEPTION 1 PROTECTED OPENINGS: NO LIMIT > 30 LEVEL ONE 200 0 0 MALE 163 > 212121313 Job No: 14030205
30 7,750 259 FEMALE 163 8 2 9 S Drawn By: TR/CS
MAX. 50% EXITS PERMITTED TO EGRESS THROUGH AREAS ON THE LEVEL OF DISCHARGE 30 | 963 57
PROVIDED 1.1, 1.2 AND 1.3 ARE MET. VSR T3 T3 Checked By:
MALE 80 1 1]
200 131,624 159 FEMALE 80 4 |1 5 | 3
LEVEL THREE 200 | 29,143 145 MALE 89 1 1 2 |3 |3 Drawing No.
30 | 2757 32 FEMALE 89 4 | 1 5 | 3
MAXIMUM ALLOWABLE TRAVEL DISTANCES (CBC TALE 1016.1) SMOKE CONTROL SYSTEM (CBC SECTION 909) MAX. FLAME SPREAD CLASSIFICATION: INTERIOR FINISHES (CBC TABLE 803.5) LEVEL FOUR 200 [23,568| 118 MALE 71 1 1 1 2 3 3
30 | 712 24 FEMALE 71 4 |1 5 | 3
B OCCUPANCY 300" WITH SPRINKLER SYSTEM PASSIVE NATURAL VENTILATION SMOKE CONTROL SYSTEM IN ATRIUM EXIT AiNDCLEOXﬁJRES CORRIDORS ROOMS AND LEVEL FIVE 200 |14.097] 71 MALE 48 R EEERE
A—3 OCCUPANCY 250 WITH SPRINKLER SYSTEM GROUP B ASS ACEWAYS SPRINKLED |ENCLOSED SPACES 30 | 739 25 FEMALE 48 301 5 | 3
H—3 OCCUPANCY 150" WITH SPRINKLER SYSTEM ALTERNATIVE MATERIALS, DESIGNS, TESTS AND METHODS OF CONSTRUCTION CBC 108.7.2 SPRINKLED
: SPRINKLER LEVEL SIX 200 [13,813 70 MALE 39 1 1 1 2 | 3|3
S—1 OCCUPANCY 250" WITH SPRINKLER SYSTEM . 5 5 c =5 T 190 7 FEMALE 2g 3 | O
S—2 OCCUPANCY 400" WITH SPRINKLER SYSTEM 5 5 c c
— c c c TOTAL MALE 516 8 | 7 | 8 | 12] 18] 18
FEMALE 516 30| 8 34| 18
S=2 C C C




2/25/14 at 11:52am By: oscar.ramos
legend—exit.dwg tblk—36x48.dwg fp—4.dwg gr—4.dwg ask—tb—11x1/ landscape—const2.dwg

File: Z: \LAX\Projects\40302.SLO\cad\Sheets\AO—14.dwg

Plotted:
XREFs:

102 X DIRECTION OF EGRESS AND NUMBER
o e == ATRIUM SEPARATION /CONTROL AREA OF OCCUPANTS USING EGRESS
SEPARATION 1 HR. FIRE RATED WALL
ASSEMBLY, CBC |@ EXIT SIGN, SINGLE FACE POINT OF TWO
404.5 EXCEPTION 3 EXIT OPTIONS ZIMMER GUNSUL FRASCA ARCHITECTS LLP
SAT WASTE PREP TELE /DATA srnnssnnnnnn] HR. FIRE RATED SEPARATION Q| Eég SIGN, DOUBLE FACE
STORAGE
182 oF 298 °F 294 oF NAME Architecture / Planning / Interior Design
. S hOO| 2 B |300| 1 S—1|300| 1 e n n e [ Y| T ENCLOSURE & SHAFT ENCLOSURES NAME ——ROOM NAME ROOM Portland SeattﬁetLoi Angeles \%Vashi:;ton D?Z gNew York
81848,8”0%[) 2 HR. FIRE RATED WALL ASSEMBLY, AREﬁ | —ROOM AREA NAME
TECH STAIR NO. 1 CBC OC JOLF] OLI——0CCUPANCY LOAD TAG 515 South Flower Street, Suite 3700
OFFICE EXTERIOR 707.4 AND 1020.1 OCCUPANCY LOAD FACTOR Los Angeles, California 90071
—— EXIT STAIR W . CONTROL AREA SEPARATION OCCUPANCY GROUP
B _foo] 2 EXTERIOR AREA OF 2 HR. FIRE RATED WALL ASSEMBLY, (PH) 213 617 1901
ASSISTED RESCUE CBC FAX) 213 617 0047
—] Juenng <CBC 10078) 414.2.4 NAM|\|§VR = ——EXIT COMPONENT .
RS- - - | | oL - WIDTH PROVIDED COMPONENT
rn | = g ™~ | ! STAIR #1 |—WlDTH REQUIRED TAG
131°0° J0 = 13 ) L 155]31 [48 OCCUPANT LOAD Consultants
f-=-=-=1 PREP/ . i TEACHING INSTR TEACHING STRUCTURAL ENGINEER
STOR - - LAB LAB
509 &F E E 1511 %E =70 BF 498" &F MEANS OF EGRESS SYSTEM John A. Martin & Associates, Inc
OPEN STAIR B [50] 13 - - B [50] 31 B [50] 12 B [50] 30 1212 S. Flower Street
NOT/ AN EXIT - - / TRAVEL DISTANCE FROM MOST REMOTE POINT TO EXIT MAX. DISTANCE 300’ Los Angeles, CA 90015
CASEWORK rg 1 : : FE  FE CASEWORK
DOOR \ gg@t - @ @ S @ , °FE<§ al EXIT ACCESS EXIT EXIT DISCHARGE MECHANICAL ENGINEER
155131196 = 5T DOOR INTERVENING SPACE EXIT DOOR ,
--- --- --- @ - aiaie s A o 155004 136 CORRIDOR INT. EXIT STAR Rumsey Engineers
e ATRIUM EXT. EXIT STAIR 99 Linden Street
COOLER | | Oaklaﬂd, CA 94607
7 % G @ |-
- X'X” CPTD=COMMON PATH OF TRAVEL—— - _—‘L ] ELECTRICAL ENGINEER
\ DISTANCE EXIT PUBLIC WAY : ,
TEACHING ADV. TEACHING -
LAB NSTR LAB "2 X" TD=TRAVEL DISTANCE DISTANCE T0 £XIT Ty Do Lo G B Sure 10
15137%F 906 oF 1502 "&F TERRACE | A 95054
ENCLOSED e  — A3 [15] 48 MOST REMOTE POINT
EXIT STAIR . L CIVIL ENGINEER
(ACREIB—:CA 1%FO7RE)FUGE CODE ANALYSIS Cannon Associates
‘ FLEVATOR NO. 1 & 2 : : : 050 Southwood Drive
OF THE ACCESSIBLE MEANS OF EGRESS
LEVEL 6: COMPONENT OF THE ACCESSIBLE MEANS A—3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 LANDSCAPE ARCHITECT
OF EGRESS W/ ARFA OF REFUGE 5_3 MAA'ZNARODC&USPANCY ggg 28‘7‘] Katherine Spitz and Associates
(CBC 1007.2.1 AND 1007.6) S " STORAGE ROOMS CBC 3111 4212 1/2 Glencoe Avenue
’ Marina del Rey, CA 90292
S—1 MECHANICAL ROOMS CBC 311.2
S—2 ELECTRICAL ROOMS CBC 311.3
LABORATORY
OCCUPANCIES Research Facilities Design
NDICATED ON PLANS 2 v, e o
FLOOR AREA CALCULATIONS
LIGHTING DESIGN
CALIFORNIA CALIFORNIA David Nelson & Associates, LLC
BUILDING CODE | PLUMBING CODE P.O. Box 270254
EXTERIOR WALLS EXCLUDED Littleton, CO 80127
MECH /OP. EQMT. EXCLUDED
STAIRS EXCLUDED
ELEVATORS EXCLUDED RECORD DRAWING NOTICE
SHAFTS EXCLUDED EXCLUDED IMPORTANT: THESE DRAWINGS ARE DESION
STORAGE EXCLUDED DRAWINGS ONLY AND HAVE BEEN
CLOSETS EXCLUDED PREPARED, IN PART, BASED UPON
INFORMATION FURNISHED BY OTHERS.
TERRACES EXCLUDED THEY INCORPORATE ONLY THE ORIGINAL
ATRIUM EXCLUDED DESIGN AND THE AUTHORIZED DESIGN
CORRIDORS EXCLUDED CHANCES. THEY DO NOT INCORPORATE
ALL CHANGES THAT HAVE BEEN MADE BY
%?EOEI‘ZAESA xRS 1E;<A(3L9U9%E[‘)SF THE CONTRACTOR, AND THEY MAY NOT
) ) REFLECT THE 'AS—BUILT CONDITIONS. ZGF
ELEVATOR NO. 3 MAKES NO WARRANTIES OR GUARANTEES
NOT A COMPONENT OF THE AREAS: AND ASSUMES NO RESPONSIBILITY
;CCESSlBLE MEANS OF EGRESS) FLOOR AREA OCCUPANCY FLOOR AREA FIXTURE COUNT FLOOR AREA BY OCCUPANCY eI S VSIS
(CBC SECTION 1002.1) (CPC) (CBC) NCORFORATED INTO THEM AS A RESULT
LEVEL 1 23,146 SF LEVEL 1 10,162 SF OF INCORRECT INFORMATION PROVIDED TO
LEVEL 2 43,458 SF LEVEL 2 31,624 SF B 108,281 SF ZGF. THOSE RELYING ON THIS DOCUVENT
on: gmE ommn o oems 4y s Gt &
LEVEL 5 25.294 SF LEVEL 5 14.836 SF S 1,405 SF
LEVEL 6 19,958 SF LEVEL 6 14,005 SF S—1 6,456 SF
ROOF 20,236 SF ROOF 0 SF S-2 1,084 SF R eviions
TOTAL 208,608 SF TOTAL 124,993 SF TOTAL 131,159 SF
BID DOCUMENTS 10/23/09
HIGH—RISE BUILDINGS (NON HIGH—RISE) (CBC 403) 153/
/5\ POST BID ADD 07/14/10
ACTUAL BUILDING HEIGHT (NON—HIGHRISE):
108'—0”: 6 STORIES AND PENTHOUSE RECORD DRAWINGS 02/21/14
DEFINED BUILDING HEIGHT (NON—HIGHRISE):
64'—0":; TO TOP OF HIGHEST OCCUPIED FLOOR/LEVEL ABOVE BUILDING ACCESS.
STAR NO. & (CBC 403.1 EXCEPTION [SFM] 403.1.2)
EiITTERSPEIR ALLOWABLE AREA AND HEIGHT (CBC 503/504)
EXTERIOR AREA OF m LIFE SAFETY PLAN - FOURTH FLOOR ALLOWABLE HEIGHT AND BUILDING AREAS FOR NON—SEPARATED OCCUPANCIES:
ASSISTED RESCUE oS e ST (CBC TABLE 503) WITH AUTOMATIC SPRINKLER SYSTEM INCREASE
(CBC 1007.8) \\J/ ‘ (CBC SECTION 504.2 AND 506.3)
GROUP B | GROUP S—1
ALLOWABLE MAXIMUM HGT (FT 160’ 180’
EXIT ACCESS / EXIT / EXIT DISCHARGE FIRE PROTECTION SYSTEMS CONSTRUCTION ALLOWABLE MAXIMUM STORI(ES> . 19
PLAN CHECK NOTES EXIT ACCESS AUTOMATIC SPRINKLER SYSTEMS (CBC SECTION 903) | RATED PARTITIONS ALLOWABLE MAX. AREA/STORY . <4§668822>
OCCUPB/?ENE%DS S TABLE 1004.1.1 FIRE SPRINKLER SYSTEM THROUGHOUT cBC 9019 INDICATED ON PLANS. ACTUAL HEIGHT AND BUILDING AREAS PER CBC TABLE 503:
ASSEMBLY 15 Car OCCUPANCY CLASSIFICATIONS CENTER FOR SCIENCE
ADDITIONAL REQUIRED FIRE SUPPRESSION  TABLE 903.2.13 ACTUAL MAXIMUM HGT (FT) S
EGRESS WIDTH W/ SPRINKLER TABLE 1005.1 ATRIUM CHC 40%.9 A-3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 ACTUAL MAXIMUM STORIES 6
A=3, B, S, 5=1 AND S—2 OCCUPANCIES: B MAIN OCCUPANCY CBC 304.1 ACTUAL MAX. AREA/STORY 43,458
STAIRS 0-2,/OCCUPANT STANDPIPE REQUIREMENTS (CBC SECTION 905) 2‘3 Q%SAR(E})QURSOOMS ggg 3%711
Ly OTHER 015 /OCCUPANT S MECHANICAL ROOMS e 1 TOTAL ALLOWABLE BUILDING AREA: 96,000 SF X 6 FLOORS = 576,000 SF
; . ‘ TOTAL ACTUAL FLOOR AREA = 208,608 SF
STAIRS 0.2” /OCCUPANT STANDPIPE: CLASS | CBC 905.3.1, EXCEPTION 1 S—2 ELECTRICAL ROOMS CBC 3113 :
OTHER 0.15” /OCCUPANT HOSE REQUIREMENT: Lo QEQUIRED N EVERY REQUIRED STAIRWAY AT MAIN LANDING, BY I TR 1M (CBC 404) ALLOWABLE HEIGHT AND BUILDING AREAS FOR SEPARATED OCCUPANCIES:
‘ CBC SECTION 508.3.3)
ACCESSIBLE MEANS OF EGRESS CBC 1007 2. REQUIRED AT THE ROOF OR HIGHEST LANDING OF STAIRWAYS (
WITH STAIR ACCESS TO THE ROOF. AUTOMATIC SPRINKLER PROTECTION UBC 404.5 AREA:  OROUP A-3  + OROUP H-3  + GROUP S—2  + OGROUPB = X <1 CENTER FOR
AMIN. EGRESS WIDTH 3. ADDITIONAL HOSE CONNECTION REQUIRED AT THE TOP OF THE TABLE 903.2.13 (ACTUAL MAX. AREA/
MIN. DOOR 34" CBC 1008.1 1 MOST HYDRAULICALLY REMOTE STANDPIPE FOR TESTING PURPOSES. 1-HOUR SEPARATION, EXCEPT ANY THREE FLOORS CBC 404.5 EXCEPTION 3 ALLOWABLE M'AX AREA) SCHIENCE
UIN. STAIR 447 CBe 100911 EXIT ACCESS TRAVEL DISTANCE MAX. = 200’ CBC 404.8 :
VIN. ACCESSIBLE STAR 48" Coe 10073 LEVEL 1 10,162/96,000 +  0/96,000 +  986/96,000 +  335/UL = 005 <1 SAN LUIS OBISPO, CA
MIN. EXT. EXIT STAR 48" CBC 1007.8.2 FIRE EXTINGUISHERS (CBC SECTION 906) | REQUIRED OCCUPANCY SEPARATION (CBC TABLE 508.3.3) LEVEL 2 0,/96,000 + 985/96,000 4+ 0/96,000 +30020/UL = .010 <1
JIN. CORRIDOR 447 cae 1019 9 LEVEL 3 943/96,000  +  0,/96,000 +  0/96,000 +  28418/UL = .010 <1
' ' 570 A—3: | _HOUR LEVEL 4 712/96,000 +  0/96,000 +  0/96,000 +  22976/UL = .007 <1
AREA OF REFUCE CBC 10076 REQUIRED: PROVIDE AS DIRECTED BY THE CALIFORNIA FIRE CODE (CFC 2007) AND NFPA 10 5 TO H_3. —HOUR LEVEL 5 739/96,000  +  0/96,000 +  0/96,000 4 13,435/UL = 008 <1
;;iEc:mo QLRAESSEX/I'NHGAUzli:EF;S(gSH%E gg'EZ/ES—) 4-A:60-B:C TOLBS. B TO S—1: NO SEPARATION REQUIRED LEVEL 6  192/96,000 +  0/96,000 +  298/96,000 4+  13,097/UL = .005 <1
: B TO S—2: 1—HOUR TOTAL 12,748,/96,000 +  985/96,000 +  1,284/96,000 +  108,281/UL = .155 <2
EXTERIOR AREA OF ASSISTED RESCUE tBC 10078 75FT. MAX. TRAVEL DISTANCE NFPA 10 3—2.1 S_1 T0 H-3:  1—-HOUR / / / / < Drawing Title
DOOR SWING CBC 1008.1.2 CLASS B HAZARDS (LAB AREAS) S-1 70 S—=2:  1-HOUR HEIGHT:
50FT. MAX. TRAVEL DISTANCE NFPA 10 GROUP A—3|GROUP H—3|GROUP S—2 LIFE SAFETY PLAN -
DOORS SHALL SWING IN THE DIRECTION OF EGRESS TRAVEL WHERE SERVING AN ALLOWABLE MAXIMUM HGT (FT) 180’ 180’ 180’ FOURTH FLOOR
OCCUPANT LOAD OF 50 OR MORE OR A GROUP H OCCUPANCY ALLOWABLE MAXIMUM STORIES 12 7 12
RAMPS CBC 1010 FIRE ALARM AND DETECTION SYSTEMS (CBC SECTION 907) FIRE RESISTIVE REQUIREMENTS (CBC TABLE 601) CONTROL AREAS (CBC TABLE 414.2.2)
CHEMICAL QUANTITIES: TYPE AND QUANTITY OF CHEMICALS AT OCCUPANCY SHALL NOT EXCEED
FORESS THROUGH INTERVENING SPACES CBC 1014.2 EXCERTION 2 _FIRE ALARM AND DETECTION SYSTEMS CBC 907 STRUCTURAL FRAME 2-HOUR (1—HR WHERE ONLY SUPPORTING ROOF) h TABLEQ41425(1) 0
H OCCUPANCY EGRESS IS NOT PROHIBITED THROUGH ADJOINING SPACE WHEN ATRIUM CBC 907.2.13 EXTERIOR BEARING WALLS 2~HOUR
ADJOINING OR INTERVENING SPACES ARE THE SAME OR LESSER HAZZARD OCCUPANCY INTERIOR BEARING WALLS 2=HOUR (1-HR WHERE ONLY SUPPORTING ROOF)
' —EMERGENCY ALARM SYSTEMS CBC 908 EXTERIOR NONBEARING WALLS & 1-HOUR < 30 NON—-RATED N/C > 30’ PLUMBING CALCULATION (CPC TABLE 4-1)
GROUP H OCCUPANCY CBC 908.1 PARTITIONS
PO O AR CBC T014.5 EXCEPTION 1 & 2 ADA COMPLIANT FIRE ADDRESSABLE FIRE INTERIOR NONBEARING WALLS &  NON_RATED CALCULATIONS BASED ON 2007 CALIFORNIA PLUMBING CODE.
- ALARM SYSTEM/AREAS OF REFUGE PARTITIONS TYPE OF BUILDING OR OCCUPANCY:
EXIT AND EXIT ACCESS DOORWAYS CBC 1015.2.1 EXCEPTION 2 SMOKE DETECTION (DUCT MOUNTED INCLUDED) FLOORSSSQSFIEQ&%T'SSM'ANSCL& loisTg 2 THOUR OFFICE OR PUBLIC BUILDINGS
AT SELECTED LOCATIONS
SEPARATION OF EXITS 1/3 DIAGONAL ROOF CONSTRUCTION INCL
AUDIO /VISUAL STROBE SIGNALING SUPPORTING BEAMS & JOISTS 1-HOUR OCCUPANCY LOAD FACTOR:
EXIT ACCESS TRAVEL DISTANCE IN ATRIUM CBC 404.8 FLOW AND TAMPER SWITCH MONITORING POINTS GROUP A—PRINCIPLE ASSEMBLY AREA (NO FIXED SEATING): 30
MAX. DIST. W/ SPRINKLER 200’ ELEVATOR MONITOR AND CENTRAL TIE CAPABILITIES GROUP A—FIXED SEATING: 1/2 NUMBER OF SEATING
EE(/'FTREEG':%YN('S'CHT'NC TYPE OF CONSTRUCTION (CBC 602.2) GROUP B—OFFICE OR PUBLIC BUILDINGS: 200
CORRIDOR RATING W/ SPRINKLER CBC TABLE 10171 AUTOMATIC AIR HANDLING EQUIPMENT SHUTDOWN TYPE 1B—FR (FULLY SPRINKLED, SUPERVISED AUTOMATIC SPRINKLER SYSTEM) AREA
B OCCUPANCY (0) HOUR FIRE DEPARTMENT COMMUNICATION SYSTEM PER TABLE A, ACCESSORY AREAS MAY BE EXCLUDED (EG. HALLWAY, RESTROOM, STAIR)
EMERGENCY AND STANDBY POWER SYSTEM EXTERIOR WALL AND OPENING PROTECTION CBC TABLE /04.8
DEAD ENDS , CBC TABLE 1017.5 EXCEPTION 2 ( 8) FLOOR LEVEL LOAD | AREA [LOAD BY| OCCUPANCY REQ. PROVIDED o CERUARY 21, 201
ate: ’
MAX. DIST. W/ SPRINKLER 50 UNPROTECTED OPENINGS:  NO LIMIT > 30’ FACTOR (SF) | OCCUP. UR | WC [LAV | UR | WC |LAV
EXIT DISCHARGE CBC 1024.1 EXCEPTION 1 PROTECTED OPENINGS: NO LIMIT > 50 LEVEL ONE 200 0 0 MALE 163 2 12121213 |3 Job No: 14030205
30 7,750 259 FEMALE 163 8 2 9 3 Drawn By: TR/CS
MAX. 50% EXITS PERMITTED TO EGRESS THROUGH AREAS ON THE LEVEL OF DISCHARGE 30 [ 963 57
PROVIDED 1.1, 1.2 AND 1.3 ARE MET. EEETS e - 1 P PR Checked By:
200 151.6241 159 FEMALE 80 4 | 1 5 | 3
LEVEL THREE 200 | 29,143 145 MALE 89 1 11 2 |3 |3 Drawing No.
30 | 2757 32 FEMALE 89 4 | 1 5 | 3
MAXIMUM ALLOWABLE TRAVEL DISTANCES (CBC TALE 1016.1) SMOKE CONTROL SYSTEM (CBC SECTION 909) MAX. FLAME SPREAD CLASSIFICATION: INTERIOR FINISHES (CBC TABLE 803.5)| [leveL Four 200 [23,568] 118 MALE 71 ol 23] 3
30 | 712 24 FEMALE 71 4 | 5 | 3
B OCCUPANCY 300" WITH SPRINKLER SYSTEM PASSIVE NATURAL VENTILATION SMOKE CONTROL SYSTEM IN ATRIUM EXIT AiNDCLE?(?TURES CORRIDORS ROOMS AND LEVEL FIVE 200 |14.007| 71 MALE 48 ol T 2 3] 3
A—3 OCCUPANCY 250" WITH SPRINKLER SYSTEM GROUP o ASS ACEWAYS SPRINKLED ~ |ENCLOSED SPACES 30 | 739 | 25 FEMALE 48 3|1 5 | 3
H—3 OCCUPANCY 150" WITH SPRINKLER SYSTEM ALTERNATIVE MATERIALS, DESIGNS, TESTS AND METHODS OF CONSTRUCTION CBC 108.7.2 SPRINKLED
, SPRINKLER LEVEL SIX 200 [13,813 70 MALE 39 1 1 1 2 3 3
S—1 OCCUPANCY 250" WITH SPRINKLER SYSTEM 3 5 5 c =5 T 197 7 CEVALE 3 3 | 5|3
S—2 OCCUPANCY 400" WITH SPRINKLER SYSTEM 5 5 c c
= c 5 5 TOTAL MALE 516 8 | 7 |8 | 12| 18] 18
FEMALE 516 30| 8 34| 18
S=2 C C C
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X DIRECTION OF EGRESS AND NUMBER
= e mm omw ATRIUM SEPARATION /CONTROL AREA OF OCCUPANTS USING EGRESS
W SEPARATION 1 HR. FIRE RATED WALL
M ASSEMBLY, CBC Q) EXIT SIGN, SINGLE FACE POINT OF TWO
@m W 404.5 EXCEPTION 3 EXIT OPTIONS ZIMMER GUNSUL FRASCA ARCHITECTS LLP
W g@‘ sensnnnnnnns]| HR FIRE RATED SEPARATION |@)] EXIT SIGN, DOUBLE FACE
CBC
W I NAME Architecture / Planning / Interior Design
W gm‘ 88 O’ PPTD e w nn mmm [ X|T FNCLOSURE & SHAFT ENCLOSURES NAME ROOM NAME ROOM Portland Seattle Los Angeles Washington DC New York
M 428" D ‘ 2 HR. FIRE RATED WALL ASSEMBLY, AREA —ROOM_AREA NAME
g 100l TELECOM TECH AUTO EQUP STAIR NO. 1 CBC 0G JOLF]_OLI——0CCUPANCY LOAD TAG 515 South Flower Street, Suite 3700
At S OF9F;CI§F Cg_g/?;/ESF - EiITTEFg?ARIR 707.4 AND 1020.1 ‘—gggﬂgmg égg[L)JPFACTOR Los Angeles, Califorria 90071
. \ N NN W BN B CONTROL AREA SEPARATION
W 2\ A A 5-150d_1 B_fool 1 B_fioo] 2 5 150] 4 EXTERIOR AREA OF 2 HR. FIRE RATED WALL ASSEMBLY, PH) 28 617 1901
M AT Al T ASSISTED RESCUE cae (FAX) 213 617 0047
m‘ A \ e e = CBC 1007.8 1494 NAME EXIT COMPONENT
B A TR\ A _— = ( &) OL_[WR WP ——WIDTH PROVIDED X
el AN . ° - = [FERMEN— STAIR #1 - COMPONENT
Y ) e oD - gl A, COATINGS 3907 108 L WDTH REQUIRED TAG
L E f@&y L \ 131°0°_TD - = 405 oF | TR, OCCUPANT LOAD Consultants
” > ] R | TEACHING : = B _I50] ¢ === 889|8505|F 5 STRUCTURAL ENGINEER
g@‘ r//;\ STAIR NO. 2 I I L{A{S@ <F = 1y POLYMER INSTRUMENT] MEANS OF EGRESS SYSTEM John A. Martin & ASSOCiateS, Inc
- 1 OPEN STAIR B [50] 24 u i SYN. 507 5 1212 S. Flower Street
1 NOT AN EXIT B 3 g 906 SF 888 SF TRAVEL DISTANCE FROM MOST REMOTE POINT TO EXIT MAX. DISTANCE 300 Los Angeles, CA 90015
: :FE @ @ 2 |5(95|EWOR19 @ 2 |5O| 18
O E .:_ Jore rie 5 I EXIT ACCESS EXIT EXIT DISCHARGE MECHANICAL ENGINEER
neeee FeC FEC INTERVENING SPACE EXIT DOOR ,
Rk - - - o o __ 132 $§'2T|2%Of;§ CORRIDOR INT. EXIT STAIR ggms,eé’ E“g'”eers
99 115 196 | g A ATRIUM EXT. EXIT STAR Linden Street
COOLER = A Oakland, CA 94607
é FE @ASEWORK J V//\ \/j o /> Xy D
ATRIUM e 25 X'X" CPTD=COMMON PATH OF TRAVEL—— - _—‘L f ELECTRICAL ENGINEER
e DISTANCE EXIT PUBLIC WAY . .
o MICRO. CONF > o Integrated Design A tes, |
X’X” TD=TRAVEL DISTANCE 8 gh Associates, Inc
ST DIVERS, 512 S 2%~ [TERRACE DISTANCE TO EXIT 3140 De La Cruz Boulevard, Stite 110
B [50] 37 L B foo[ 6 739 SF PATH OF TRAVEL Santa Clara, CA 95054
L A3 [15] 50 MOST REMOTE POINT
— CIVIL ENGINEER
— — — CODE ANALYSIS Cannon Associates
1050 Southwood Drive
OCCUPANCY CLASSIFICATIONS San Luis Obispo, CA 93401
PREP PCR | [SEQ PCR DIR. TECH OFF
Ry CONTROL AREA 1
78 SF 193 SF 185 SF 115 SF A—3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 LANDSCAPE ARCHITECT
B flool 1 B _foo[] 2 B [oo[ 2 B 00l 2 B MAIN OCCUPANCY CBC 304.1 Katherine Spitz and Associates
=3 HAZARDOUS CBC 3071 4212 1/2 Glencoe Avenue
ELEVATOR NO. 1 & 2 S STORAGE ROOMS CBC 311.1 Natina del Rew CA. 90292
LEVELS 3—5: NOT A COMPONENT S—1 MECHANICAL ROOMS CBC 311.2 Y
OF THE ACCESSIBLE MEANS OF EGRESS S—2 ELECTRICAL ROOMS CBC 311.3
LEVEL 6: COMPONENT OF THE ACCESSIBLE MEANS 5CCUPANCIES LABORATORY
OF EGRESS W/ AREA OF REFUGE Research Facilities Design
(CBC 1007.2.1 AND 1007.6) INDICATED ON PLANS. gZESDIi:ggtg ngnug,z%gt_emg(;o
FLOOR AREA CALCULATIONS
LIGHTING DESIGN
CALIFORNIA CALIFORNIA David Nelson & Associates, LLC
BUILDING CODE | PLUMBING CODE P.O. Box 270254
EXTERIOR WALLS EXCLUDED Littleton, CO 80127
MECH /OP. EQMT. EXCLUDED
STAIRS EXCLUDED
ELEVATORS EXCLUDED RECORD DRAWING NOTICE
SHAFTS EXCLUDED EXCLUDED IMPORTANT: THESE DRAWINGS ARE DESIGN
STORAGE EXCLUDED DRAWINGS ONLY AND HAVE BEEN
CLOSETS EXCLUDED PREPARED, IN PART, BASED UPON
INFORMATION FURNISHED BY OTHERS.
TERRACES EXCLUDED THEY INCORPORATE ONLY THE ORIGINAL
ATRIUM EXCLUDED DESIGN AND THE AUTHORIZED DESIGN
CORRIDORS EXCLUDED CHANGES. THEY DO NOT INCORPORATE
ALL CHANGES THAT HAVE BEEN MADE BY
RESTROOMS EXCLUDED THE CONTRACTOR, AND THEY MAY NOT
TOTAL AREA 208,608 SF 124,993 SF REFLECT THE 'AS—BUILT CONDITIONS. ZGF
MAKES NO WARRANTIES OR GUARANTEES
AREAS: AND ASSUMES NO RESPONSIBILITY
FLOOR AREA OCCUPANCY FLOOR AREA FIXTURE COUNT FLOOR AREA BY OCCUPANCY eI S VSIS
(CBC SECTION 1002.1) (CPC) (CBC) OMISSIONS THAT MAY HAVE BEEN
INCORPORATED INTO THEM AS A RESULT
LEVEL 1 23,146 SF LEVEL 1 10,162 SF OF INCORRECT INFORMATION PROVIDED TO
LEVEL 2 435,458 SF LEVEL 2 31,624 SF B 108,281 SF igg ATSS‘%DR%Y\SEG%TE‘NN \TNH‘DSEPDE%%UEmENT
LEVEL 3 43,209 SF LEVEL 3 30,086 SF A-3 12,748 SF
LEVEL 4 33.307 SF LEVEL 4 24.280 SF H-3 985 SF VERTIRATION OF 1T AteURACT
LEVEL 5 25,294 SF LEVEL 5 14,836 SF S 1,405 SF
LEVEL 6 19,958 SF LEVEL 6 14,005 SF S—1 6,456 SF
ROOF 20,236 SF ROOF 0 SF S—2 1,284 SF R eviions
TOTAL 208,608 SF TOTAL 124,993 SF TOTAL 131,159 SF
BID DOCUMENTS 10/23/09
HIGH—RISE BUILDINGS (NON HIGH—RISF) (CBC 403) A L2
POST BID ADD 07/14/10
ACTUAL BUILDING HEIGHT (NON—HIGHRISE): 5 dail
108'—0": 6 STORIES AND PENTHOUSE RECORD DRAWINGS 02/21/14
DEFINED BUILDING HEIGHT (NON—HIGHRISE):
64'—0": TO TOP OF HIGHEST OCCUPIED FLOOR /LEVEL ABOVE BUILDING ACCESS.
(CBC 403.1 EXCEPTION [SFM] 403.1.2)
ALLOWABLE AREA AND HEIGHT (CBC 503/504)
m LIFE SAFETY PLAN - FIFTH FLOOR ALLOWABLE HEIGHT AND BUILDING AREAS FOR NON—SEPARATED OCCUPANCIES:
075 T SoAE e =T (CBC TABLE 503) WITH AUTOMATIC SPRINKLER SYSTEM INCREASE
\\\\J ‘ (CBC SECTION 504.2 AND 506.3)
GROUP B | GROUP S—1
ALLOWABLE MAXIMUM HGT (FT 160’ 180°
EXIT ACCESS / EXIT / EXIT DISCHARGE FIRE PROTECTION SYSTEMS CONSTRUCTION ALLOWABLE MAXIMUM STORI(ES> i s
PLAN CHECK NOTES EXIT ACCESS AUTOMATIC SPRINKLER SYSTEMS (CBC SECTION 903) | RATED PARTITIONS ALLOWABLE MAX. AREA/STORY L (4260’882@
OCCUFéﬁl\élTNlégéDS S TABLE 1004.1.1 FIRE SPRINKLER SYSTEM THROUGHOUT CBC 901.9 INDICATED ON PLANS. ACTUAL HEIGHT AND BUILDING AREAS PER CBC TABLE 503:
ASSEMBLY 15 GSF OCCUPANCY CLASSIFICATIONS CENTER FOR SCIENCE
ADDITIONAL REQUIRED FIRE SUPPRESSION  TABLE 903.2.13 ACTUAL MAXIMUM HGT (FT) P
EGRESS WIDTH W/ SPRINKLER TABLE 1005.1 ATRIUM CBC 404.3 A—3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 ACTUAL MAXIMUM STORIES 6
A-3, B, S, S—1 AND S—2 OCCUPANCIES: B MAIN OCCUPANCY CBC 304.1 ACTUAL MAX. AREA /STORY 43,458
STAIRS 0.2” /OCCUPANT STANDPIPE REQUIREMENTS (CBC SECTION 905) (o3 HAZARDOUS CBC 3071
s gggﬁg@g? /OCCUPANT 21 MECHANICAL ROOMS cBe 3110 TOTAL ALLOWABLE BUILDING AREA: 96,000 SF X 6 FLOORS = 576,000 SF
: : ‘ TOTAL ACTUAL FLOOR AREA = 208,608 SF
STAIRS 0.2” /OCCUPANT STANDPIPE: CLASS | CBC 905.3.1, EXCEPTION 1 S—2 ELECTRICAL ROOMS CBC 311.3 :
OTHER 0.15”/OCCUPANT HOSE REQUIREMENT: Lor CEUUIRED I EVERY REQUIRED STAIRWAY: AT MAIN LANDING, BY I e Om (CBC 404) ALLOWABLE HEIGHT AND BUILDING AREAS FOR SEPARATED OCCUPANCIES:
ACCESSIBLE MEANS OF EGRESS CBC 1007 2. REQUIRED AT THE ROOF OR HIGHEST LANDING OF STAIRWAYS (CBC SECTION 508.3.5)
WITH STAIR ACCESS TO THE ROOF. AUTOMATIC SPRINKLER PROTECTION CBC 404.5 AREA:  OROUP A-3  + GROUP H-3  + OROUP S—=2  + GROUPB = X <1 CENTER FOR
AMIN. EGRESS WIDTH 3. ADDITIONAL HOSE CONNECTION REQUIRED AT THE TOP OF THE TABLE 903.2.13 (ACTUAL MAX. AREA/
MIN. DOOR 34 CBC 1008.1.1 MOST HYDRAULICALLY REMOTE STANDPIPE FOR TESTING PURPOSES. 1-HOUR SEPARATION, EXCEPT ANY THREE FLOORS CBC 404.5 EXCEPTION & ALLOWABLE M’AX AREA) SC“IENCE
VIN. STAIR 447 Bt 100911 EXIT ACCESS TRAVEL DISTANCE MAX. = 200’ CBC 404.8 :
VIN. ACCESSIBLE STAR 48" B 10093 LEVEL 1 10,162/96,000 +  0/96,000 +  986/96,000 +  335/UL = 005 <1 SAN LUIS OBISPO, CA
MIN. EXT. EXIT STAR 48" CBC 1007.8.2 FIRE EXTINGUISHERS (CBC SECTION 906) | RFQUIRED OCCUPANCY SEPARATION (CBC TABLE 508.3.3) e 8@%060800 : gﬁgf@%gm : 8?32838 : ;gif%t RN
MIN. CORRIDOR 44 tBC 1017.2 5 T0 A3 | _HOUR LEVEL 4 712,/96,000 +  0,/96,000 +  0,/96,000 +  22,976/UL = .007 <1
AREA OF REFUGE CBC 10076 REQUIRED: PROVIDE AS DIRECTED BY THE CALIFORNIA FIRE CODE (CFC 2007) AND NFPA 10 5 10 H-x. | _HOUR LEVEL 5 739/96,000  +  0,/96,000 +0/96,000 + 13435/UL = 008 <1
;;i%mc Ell_RAESSEXATlNHGAUZE:EES(g?FI%E ;;'EZ/S 4—A:60-B:C 10LBS. B TO S—1: NO SEPARATION REQUIRED LEVEL 6 192/96.000 +  0/96,000 +  298/96,000  +  13097/UL = .005 <1
: B TO S-2: 1—HOUR TOTAL 12,748/96,000 +  985/96,000  +  1,284/96,000 +  108,281/UL = .155 <2
EXTERIOR-AREA OF ASSISTED RESCUE cBC 1007.8 75FT. MAX. TRAVEL DISTANCE NFPA 10 3—2.1 S_1 TO H-3  1—HOUR / / / / < Drawing Title
DOOR SWING CBC 1008.1.2 CLASS B HAZARDS (LAB AREAS) S-1 70 S-2:  1-HOUR HEIGHT:
50FT. MAX. TRAVEL DISTANCE NFPA 10 GROUP A—3[GROUP H-3[GROUP S—2 LIFE SAFETY PLAN -
DOORS SHALL SWING IN THE DIRECTION OF EGRESS TRAVEL WHERE SERVING AN ALLOWABLE MAXIMUM HGT (FT) 180’ 180’ 180’ FIFTH FLOOR
OCCUPANT LOAD OF 50 OR MORE OR A GROUP H OCCUPANCY ALLOWABLE MAXIMUM STORIES 12 7 12
RAMPS CBC 1010 FIRE ALARM AND DETECTION SYSTEMS (CBC SECTION 907) FIRE RESISTIVE REQUIREMENTS (CBC TABLE 601) CONTROL AREAS (CBC TABLE 414.2.2)
CHEMICAL QUANTITIES: TYPE AND QUANTITY OF CHEMICALS AT OCCUPANCY SHALL NOT EXCEED
FORESS THROUGH INTERVENING SPACES CBC 10142 EXCEPTION 2 ~FIRE ALARM AND DETECTION SYSTEMS CBC 907 STRUCTURAL FRAME 2—HOUR (1—HR WHERE ONLY SUPPORTING ROOF) S TABLEQ41425(1) E
H OCCUPANCY EGRESS IS NOT PROHIBITED THROUGH ADJOINING SPACE WHEN ATRIUM CBC 907.213 EXTERIOR BEARING WALLS 2=HOUR
ADJOINING OR INTERVENING SPACES ARE THE SAME OR LESSER HAZZARD OCCUPANCY INTERIOR BEARING WALLS 2=HOUR (1-HR WHERE ONLY SUPPORTING ROOF)
’ —EMERGENCY ALARM SYSTEMS CBC 908 EXTERIOR NONBEARING WALLS &  1—HOUR < 30"; NON—RATED N/C > 30 PLUMBING CALCULATION (CPC TABLE 4-1)
GROUP H OCCUPANCY CBC 908.1 PARTITIONS
COMMmXPA[;gTOi OEF,%AVEL CBC T074.3 EXCEPTION T & 2 ADA COMPLIANT FIRE ADDRESSABLE FIRE INTERIOR NONBEARING WALLS & NON—RATED CALCULATIONS BASED ON 2007 CALIFORNIA PLUMBING CODE.
- ALARM SYSTEM/AREAS OF REFUGE PARTITIONS TYPE OF BUILDING OR OCCUPANCY:
EXIT AND EXIT ACCESS DOORWAYS CBC 1015.2.1 EXCEPTION 2 SMOKE DETECTION (DUCT MOUNTED INCLUDED) FLOOR_ CONSTRUCTION INCL. 2—HOUR OFFICE OR PUBLIC BUILDINGS
SEPARATION OF EXITS 1/3 DIAGONAL AT SELECTED LOCATIONS SUPPORIRG BEAMS & JOISTS
AUDIO /VISUAL STROBE SIGNALING ROOF SCUOPNPSOTgHﬁg'OBNE /LTA%L o jostg |TOUR OCCUPANCY LOAD FACTOR:
EXIT ACCESS TRAVEL DISTANCE IN ATRIUM CBC 404.8 FLOW AND TAMPER SWITCH MONITORING POINTS GROUP A—PRINCIPLE ASSEMBLY AREA (NO FIXED SEATING): 30
MAX. DIST. W/ SPRINKLER 200’ ELEVATOR MONITOR AND CENTRAL TIE CAPABILITIES GROUP A—FIXED SEATING: 1/2 NUMBER OF SEATING
E%ETRB%MCTIYNEGHHNG TYPE OF CONSTRUCTION (CBC 602.2) GROUP B—OFFICE OR PUBLIC BUILDINGS: 200
CORRIDOR RATING W/ SPRINKLER CBC TABLE 10171 AUTOMATIC AIR HANDLING EQUIPMENT SHUTDOWN TYPE 1B—FR (FULLY SPRINKLED, SUPERVISED AUTOMATIC SPRINKLER SYSTEM) AREA
B OCCUPANCY (0) HOUR FIRE DEPARTMENT COMMUNICATION SYSTEM PER TABLE A, ACCESSORY AREAS MAY BE EXCLUDED (EG. HALLWAY, RESTROOM, STAIR)
EMERGENCY AND STANDBY POWER SYSTEM AL A A\ v
DEAD ENDS , CBC TABLE 1017.5 EXCEPTION 2 —X[ERIOR WALL ARD OPENING PROTECTIOR (CBC TABLE 704.8) FLOOR LEVEL LOAD | AREA [LOAD BY| OCCUPANCY REQ. PROVIDED Date CeoRUARY 21, 2014
MAX. DIST. W/ SPRINKLER 50 UNPROTECTED OPENINGS:  NO LIMIT > 30’ FACTOR| (SF) | OCCUP. R Twe Tav TUR Twe ILav ate: ,
EXIT DISCHARGE CBC 1024.1 EXCEPTION 1 PROTECTED OPENINGS: NO LIMIT > 50 LEVEL ONE 200 0 0 MALE 163 o 21212 3|3 Job No: 140302.05
30 | 7,750 259 FEMALE 163 8 | 2 9 | 3 Drawn By: TR/CS
MAX. 50% EXITS PERMITTED TO EGRESS THROUGH AREAS ON THE LEVEL OF DISCHARGE 50 T 963 57
PROVIDED 1.1, 1.2 AND 1.3 ARE MET. R TS Checked By:
MALE 80 1 1]
200 51,6241 159 FEMALE 80 4 |1 5 | 3
LEVEL THREE 200 | 29,143 145 MALE 89 1 L1 2 | 3|3 Drawing No.
30 | 2,757 32 FEMALE 89 4 1 5 | 3
MAXIMUM - ALLOWABLE TRAVEL DISTANCES (CBC TALE 1016.1) SMOKE CONTROL SYSTEM (CBC SECTION 909) | MAX. FLAME SPREAD CLASSIFICATION: INTERIOR FINISHES (CBC TABLE 803.5)  |LeveL Four 200 [23,568] 118 MALE 71 R ERE
30 | 712 24 FEMALE 71 4 |1 5 | 3
B OCCUPANCY 300" WITH SPRINKLER SYSTEM PASSIVE NATURAL VENTILATION SMOKE CONTROL SYSTEM IN ATRIUM EXIT AENNDCLE?(?TURES CORRIDORS ROOMS AND LEVEL FIVE 200 |14.097| 71 MALE 48 R ERE
A—3 OCCUPANCY 250" WITH SPRINKLER SYSTEM GROUP B ASSAGEWAYS SPRINKLED ENCLOSED SPACES 30 739 25 FEMALE 48 300 1 5 | 3
H—3 OCCUPANCY 150" WITH SPRINKLER SYSTEM ALTERNATIVE MATERIALS, DESIGNS, TESTS AND METHODS OF CONSTRUCTION CBC 108.7.2 SPRINKLED
, SPRINKLER LEVEL SIX 200 [13,813 70 MALE 39 1 1 1 2 3 3
S—1 OCCUPANCY 250" WITH SPRINKLER SYSTEM 3 3 5 c T g5 5 CEMALE 2q 3 | N
S—2 OCCUPANCY 400" WITH SPRINKLER SYSTEM 5 5 c c
< . . c TOTAL MALE 516 8 | 7 | 8 | 12| 18] 18
FEMALE 516 30| 8 34| 18
S-=2 C C C
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«4X DIRECTION OF EGRESS AND NUMBER
= e e omm ATRIUM SEPARATION /CONTROL AREA OF OCCUPANTS USING ECRESS
SEPARATION 1 HR. FIRE RATED WALL
ASSEMBLY, CBC @) EXIT SIGN, SINGLE FACE POINT OF TWO
M 404.5 EXCEPTION 3 EXIT OPTIONS ZIMMER GUNSUL FRASCA ARCHITECTS LLP
g@‘ ssnnnnnnnnns | HR. FIRE RATED SEPARATION |(X}| EXIT SIGN, DOUBLE FACE
CBC
NAME Architecture / Planning / Interior Design
88’0" CPTD e n n n mmmm [ X[ T ENCLOSURE & SHAFT ENCLOSURES NAME ROOM NAME ROOM Portland Seattle Los Angeles Washington DC New York
142'8” D 2 HR. FIRE RATED WALL ASSEMBLY, AREA | —ROOM_AREA NAME
FLEC TECH FLEC STAIR NO. 1 CBC 06 OLIF OL——0CCUPANCY LOAD TAG 515 South Flower Street, Suite 3700
] OFFICE SHOP EXTERIOR 707.4 AND 1020.1 OCCUPANCY LOAD FACTOR Los Angeles, California 90071
AT eob ol - e EXIT STAR W " CONTROL AREA SEPARATION OCCUPANCY GROUP
S e ey s-4500 1 B_100] 2 B_[50] 4 EXTERIOR AREA OF 2 HR. FIRE RATED WALL ASSEMBLY, PH) 213 617 1901
W LA ASSISTED RESCUE cBe (FAX) 213 617 0047
g@‘ ST e T (CBC 1007.8) 414.2.4 NAME —EXIT COMPONENT
— ™ b ’ OL_WR WP ——WIDTH PROVIDED Ear
- ®. .. - STAR # COMPONENT
31'9” CPTD - WIDTH REQUIRED TAG
\ 131'Q"_ID : : 12625 145 OCCUPANT LOAD Consultants
- | STU. PROJ i FLEC 750LD A0V TEACHING STODENT STRUCTURAL ENGINEER
g@ﬂ g STAIR NO. 2 \ | e - S e S e MEANS OF EGRESS SYSTEM John A. Martin & Associates, Inc
- OPEN STAIR B [50] 24 E B [50] 25 B foo] 5 B [50] 19 B [50] 15 1212 S. F|(I)wer Street
W \ NOTH AN EXIT L - TRAVEL DISTANCE FROM MOST REMOTE POINT TO EXIT  MAX. DISTANCE 300 Los Angeles, CA 90015
AN \ r T/ 7 /\ I FE : CASEWORK FE FE FE FE
W A N\ | I : E @ A\ ‘@ : @ ° gi) ° @ ° i EXIT ACCESS EXIT EXIT DISCHARGE MECHANICAL ENGINEER
g\@ﬂ B e , \ BT oo INTERVENING SPACE EXIT DOOR Rumsey Engineers
___ i o N o o o o - - 128 : o ] CORRIDOR INT. EXIT STAR ;
DOoR ot 25 e ATRIUM EXT. EXIT STAR 99 Linden Street
o\ " = i i = ' Oakland, CA 94607
M AN 12 119 196 | [ &%gm/ " & b @ oIUB |
9@ . \ ATRIOW % e 194070 TERR X'X" CPTD=COMMON PATH OF TRAVEL—— - — k ELECTRICAL ENGINEER
o 25 o DISTANCE EXIT PUBLIC WAY , ,
o - L~ 1073 SF gSSEF;N e B [15] 26 X" TD=TRAVEL DISTANCE Integrated Design Associates, Inc
= - % = \ 5 foo] 43 e - DISTANCE TO EXIT 3140 De La Cruz Boulevard, Suite 110
= A \ = T50] 79 PATH OF TRAVEL Santa Clara, CA 95054
= \ A TERRACE MOST REMOTE POINT
a “(\/ 192 SF ClV"_ ENG'NEER
o . A3 [15] 13 CODE ANALYSIS Cannon Associates
& 1050 Southwood Drive
A A A San Luis Obispo, CA 93401
égg.P IMAGING LASER RES | [LASER STUDENT CONTROL AREA 1 OCCUPANCY CLASSIFICATIONS P
RES PROJ
275 SF 304 SF 162 SF 17 SF 310 SF A—3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 LANDSCAPE ARCHITECT
B hoo] 3 B |50] 7 B [50] 4] B [50] 9 B [50] 7 B MAIN OCCUPANCY CBC 304.1 Katherine Spitz and Associates
H—3 HAZARDOUS CBC 307.1
ELEVATOR NO. 1 & 2 S STORAGE ROOMS CBC 311.1 fﬂﬁn;/zde?lﬁ';coecﬁveg‘(‘)‘zgz
LEVELS 3-5: NOT A COMPONENT S—1 MECHANICAL ROOMS CBC 311.2 Y
OF THE ACCESSIBLE MEANS OF EGRESS S—2 ELECTRICAL ROOMS CBC 311.3
LEVEL 6: COMPONENT OF THE ACCESSIBLE MEANS SCCUPANCIES LABORATORY
OF EGRESS W/ AREA OF REFUGE Research Facilities Design
CBC 1007.2.1 AND 1007.6 3965 Fifth Avenue, Suite 300
a ( ) INDICATED ON PLANS. San Diego, CA 92103-3107
! 99'2” CPTD FLOOR AREA CALCULATIONS
a 152'1" 1D LIGHTING DESIGN
2 CALIFORNIA CALIFORNIA David Nelson & Associates, LLC
a BUILDING CODE | PLUMBING CODE P.O. Box 270254
2 M EXTERIOR WALLS EXCLUDED Littleton, CO 80127
= g@ MECH /OP. EQMT. EXCLUDED
STAIRS EXCLUDED
ELEVATORS EXCLUDED RECORD DRAWING NOTICE
SHAFTS EXCLUDED EXCLUDED IMPORTANT: THESE DRAWINGS ARE DESIGN
STORAGE EXCLUDED DRAWINGS ONLY AND HAVE BEEN
CLOSETS EXCLUDED PREPARED, IN PART, BASED UPON
INFORMATION FURNISHED BY OTHERS.
TERRACES EXCLUDED THEY INCORPORATE ONLY THE ORIGINAL
ATRIUM EXCLUDED DESIGN AND THE AUTHORIZED DESIGN
CORRIDORS EXCLUDED AL CHANGES THAT HAVE BEEN MADE BY
RESTROOMS EXCLUDED THE CONTRACTOR, AND THEY MAY NOT
TOTAL AREA 208,608 SF 124,993 SF REFLECT THE 'AS—BUILT CONDITIONS. ZGF
MAKES NO WARRANTIES OR GUARANTEES
AREAS: AND ASSUMES NO RESPONSIBILITY
FLOOR AREA OCCUPANCY FLOOR AREA FIXTURE COUNT FLOOR AREA BY OCCUPANCY eI S VSIS
(CBC SECTION 1002.1) (CPC) (CBC) NCORFORATED INTO THEM AS A RESULT
LEVEL 1 23,146 SF LEVEL 1 10,162 SF OF INCORRECT INFORMATION PROVIDED TO
LEVEL 2 43,458 SF LEVEL 2 31,624 SF B 108,281 SF 77, THOSE RELYING ON THIS DOCUENT
LEVEL 3 43,209 SF LEVEL 3 30,086 SF A-3 12,748 SF
LEVEL 4 33,307 SF LEVEL 4 24,280 SF H-3 985 SF VERITIEATION 07 17 AedracT
LEVEL 5 25,294 SF LEVEL 5 14,836 SF S 1,405 SF
LEVEL 6 19,958 SF LEVEL 6 14,005 SF S—1 6,456 SF
ROOF 20,236 SF ROOF 0 SF S—2 1,084 SF oo
TOTAL 208,608 SF TOTAL 124,993 SF TOTAL 131,159 SF
BID DOCUMENTS 10/23/09
HIGH—RISE BUILDINGS (NON HIGH—RISE) (CBC 403) A L2
POST BID ADD 07/14/10
ACTUAL BUILDING HEIGHT (NON—HIGHRISE): 5 14/
108'—0”: 6 STORIES AND PENTHOUSE RECORD DRAWINGS 02/21/14
DEFINED BUILDING HEIGHT (NON—HIGHRISE):
64'—0" TO TOP OF HIGHEST OCCUPIED FLOOR/LEVEL ABOVE BUILDING ACCESS.
(CBC 403.1 EXCEPTION [SFM] 403.1.2)
ALLOWABLE AREA AND HEIGHT (CBC 503 /504)
m LIFE SAFETY PLAN - SIXTH FLOOR ALLOWABLE HEIGHT AND BUILDING AREAS FOR NON—SEPARATED OCCUPANCIES:
w SCALE. 1/16° = 107 (CBC TABLE 503) WITH AUTOMATIC SPRINKLER SYSTEM INCREASE
(CBC SECTION 504.2 AND 506.3)
GROUP B | GROUP S—1
ALLOWABLE MAXIMUM HGT (FT 160’ 180’
EXIT ACCESS / EXIT / FXIT DISCHARGE FIRE PROTECTION SYSTEMS CONSTRUCTION ALLOWABLE MAXIMUM STORI(ES> . -
PLAN CHECK NOTES EXIT ACCESS AUTOMATIC SPRINKLER SYSTEMS (CBC SECTION 903) | RATED PARTITIONS ALLOWABLE MAX. AREA/STORY Lt (4260’8822>
OCCUFéAUI\ISTNII_EgéDS - TABLE 1004.1.1 CIRE SPRINKLER SYSTEM THROUGHOUT CBC 901 9 INDICATED ON PLANS. ACTUAL HEIGHT AND BUILDING AREAS PER CBC TABLE 503:
ASSEMBLY pe OCCUPANCY CLASSIFICATIONS CENTER FOR SCIENCE
ADDITIONAL REQUIRED FIRE SUPPRESSION  TABLE 903.2.13 ACTUAL MAXMUM HGT (FT) Sy —
EGRESS WIDTH W/ SPRINKLER TABLE 1005.1 ATRIUM CBC 404.5 A-3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 ACTUAL MAXIMUM STORIES 6
A=3, B, S, S=1 AND S—2 OCCUPANCIES: B MAIN OCCUPANCY CBC 304.1 ACTUAL MAX. AREA/STORY 43,458
STAIRS 0’2,,/OCCUPANT STANDPIPE REQUIREMENTS (CBC SECTION 905) g‘3 gTAglﬁARggURSOOMS ggg 2?1711
s ggg&ﬁ@g? /OCCUPANT S 1 MECHANICAL ROOMS CBe 3119 TOTAL ALLOWABLE BUILDING AREA: 96,000 SF X 6 FLOORS = 576,000 SF
, . ‘ TOTAL ACTUAL FLOOR AREA = 208,608 SF
STAIRS 0.2” /OCCUPANT STANDPIPE: CLASS | CBC 905.3.1, EXCEPTION 1 S—2 ELECTRICAL ROOMS CBC 3113 :
OTHER 0.15" /OCCUPANT HOSE REQUIRENERTE 1, - REQUIRED N EVERY REQUIRED STAIRWAY AT MAIN LANDING, BY =0 0 (CBC 404) ALLOWABLE HEIGHT AND BUILDING AREAS FOR SEPARATED OCCUPANCIES:
2. REQUIRED AT THE ROOF OR HIGHEST LANDING OF STAIRWAYS (CBC SECTION 508.3.5)
ACCESSIBLE MEANS OF EGRESS CBC 1007 WITH STAIR ACCESS TO THE ROOF. AUTOMATIC SPRINKLER PROTECTION CBC 404.3 . _ _ _ _ CEN"]F]ER FOR
AREA: GROUP A-3  + GROUP H-3  + GROUP S-2  + GROUP B X <1
AMIN. EGRESS WIDTH 3. ADDITIONAL HOSE CONNECTION REQUIRED AT THE TOP OF THE TABLE 903.2.13 (ACTUAL MAX. AREA/
MIN. DOOR 34" CBC 1008.1.1 MOST HYDRAULICALLY REMOTE STANDPIPE FOR TESTING PURPOSES. 1-HOUR SEPARATION, EXCEPT ANY THREE FLOORS CBC 404.5 EXCEPTION 3 ALLOWABLE M‘AX AREA) SC“IENCE
VIN. STAR 247 Coe 100011 EXIT ACCESS TRAVEL DISTANCE MAX. = 200’ CBC 404.8 :
VIN. ACCESSIBLE STAIR 487 Be 1007 3 LEVEL 1 10,162/96,000 +  0/96,000 +  986/96,000 +  335/UL = 005 <1 SAN LUIS OBISPO, CA
MIN. EXT. EXIT STAR 487 CBC 1007.8.2 FIRE EXTINGUISHERS (CBC SECTION 906) | RFQUIRED OCCUPANCY SEPARATION (CBC TABLE 508.3.3) tggt% 8@%060800 : g%f@%gm : 8?32888 : gggf%t - 8]8 2]
MIN. - CORRIDUR 44 CBC 1017.2 5 T0 A_3: _HOUR LEVEL 4 712,/96,000 +  0/96,000 +  0/96,000 +  22,976/UL = .007 <1
AREA OF REFUGE CBC 1007.6 REQUIRED: PROVIDE AS DIRECTED BY THE CALIFORNIA FIRE CODE (CFC 2007) AND NFPA 10 B TO H-3 1—HOUR LEVEL 5  739/96,000 + 0/96,000 + 0/96,000 + 13,435/UL = .008 <1
;;Z%NG E'FESSEXAT'NHGAUZ'SA:ERSS(gSHBCEE ;;'EZAES} 4-A:60-8:C T0LBS. B TO S—1: NO SEPARATION REQUIRED LEVEL 6 192/96,000 +  0/96,000 +  298/96,000 +  13,097/UL = .005 <1
: B TO S-2: 1—HOUR TOTAL 12,748/96,000 +  985/96,000  +  1,284/96,000 +  108,281/UL = .155 <2
EXTERIOR AREA OF ASSISTED RESCUE tBC 1007.8 75FT. MAX. TRAVEL DISTANCE NFPA 10 3-2.1 S_1 TO H=3:  1—HOUR / / / / Drawing Title
DOOR SWING CBC 1008.1.2 CLASS B HAZARDS (LAB AREAS) S—1 TO S—2: 1—HOUR HEIGHT:
50FT. MAX. TRAVEL DISTANCE NFPA 10 GROUP A—3[GROUP H—3 |GROUP S—2 LIFE SAFETY PLAN -
DOORS SHALL SWING IN THE DIRECTION OF EGRESS TRAVEL WHERE SERVING AN ALLOWABLE MAXIMUM HGT (FT) 180° 180’ 180’ SIXTH FLOOR
OCCUPANT LOAD OF 50 OR MORE OR A GROUP H OCCUPANCY ALLOWABLE MAXIMUM STORIES 12 7 12
RAMPS CBC 1010 FIRE ALARM AND DETECTION SYSTEMS (CBC SECTION 907> FIRE RESISTIVE REQUIREMENTS (CBC TABLE 601) CONTROL AREAS (CBC TABLE 414.2.2)
CHEMICAL QUANTITIES: TYPE AND QUANTITY OF CHEMICALS AT OCCUPANCY SHALL NOT EXCEED
FORESS THROUGH INTERVENING SPACES CBC 1014.2 EXCEPTION 2 _FIRE ALARM AND DETECTION SYSTEMS CBC 907 STRUCTURAL FRAME 2-HOUR (1—HR WHERE ONLY SUPPORTING ROOF) =" TABLEQ41425(” .
H OCCUPANCY EGRESS IS NOT PROHIBITED THROUGH ADJOINING SPACE WHEN ATRIUM CBC 907.2.15 EXTERIOR BEARING WALLS 2=HOUR
ADJOINING OR INTERVENING SPACES ARE THE SAME OR LESSER HAZZARD OCCUPANCY INTERIOR 'BEARING WALLS 2-HOUR (1-HR WHERE ONLY SUPPORTING ROOF)
’ —EMERGENCY ALARM SYSTEMS CBC 908 EXTERIOR NONBEARING WALLS &  1-HOUR < 30’; NON—RATED N/C > 30’ PLUMBING CALCULATION (CPC TABLE 4-1)
GROUP H OCCUPANCY CBC 908.1 PARTITIONS
RIS CBC 1014.5 EXCEPTION 1 & 2 ADA COMPLIANT FIRE ADDRESSABLE FIRE INTERIOR NONBEARING WALLS &  NON_RATED CALCULATIONS BASED ON 2007 CALIFORNIA PLUMBING CODE.
- ALARM SYSTEM/AREAS OF REFUGE PARTITIONS TYPE OF BUILDING OR OCCUPANCY:
EXIT AND EXIT ACCESS DOORWAYS CBC 1015.2.1 EXCEPTION 2 SMOKE DETECTION (DUCT MOUNTED INCLUDED) FLOORSSSQSFI%LQ%T'SQM'ANSCL& J0ISTS 2—HOUR OFFICE OR PUBLIC BUILDINGS
SEPARATION OF EXITS 1/3 DIAGONAL AT SELECTED LOCATIONS
AUDIO /VISUAL STROBE SIGNALING ROOF gCUOprSJRRHﬁgOBNE /LTA%L- o JoisTs | HOUR OCCUPANCY LOAD FACTOR:
EXIT ACCESS TRAVEL DISTANCE IN ATRIUM CBC 404.8 FLOW AND TAMPER SWITCH MONITORING POINTS GROUP A—PRINCIPLE ASSEMBLY AREA (NO FIXED SEATING): 30
MAX. DIST. W/ SPRINKLER 200’ ELEVATOR MONITOR AND CENTRAL TIE CAPABILITIES GROUP A—FIXED SEATING: 1/2 NUMBER OF SEATING
E%ETRSEGNH%YNE'GHT'NG TYPE OF CONSTRUCTION (CBC 602.2) GROUP B—OFFICE OR PUBLIC BUILDINGS: 200
CORRIDOR RATING W/ SPRINKLER CBC TABLE 10171 AUTOMATIC AIR HANDLING EQUIPMENT SHUTDOWN TYPE 1B—FR (FULLY SPRINKLED, SUPERVISED AUTOMATIC SPRINKLER SYSTEM) AREA
B OCCUPANCY (0) HOUR FIRE DEPARTMENT COMMUNICATION SYSTEM PER TABLE A, ACCESSORY AREAS MAY BE EXCLUDED (EG. HALLWAY, RESTROOM, STAIR)
EMERGENCY AND STANDBY POWER SYSTEM EXTERIOR WALL AND OPENING PROTECTION CBC TABLE /04.8
DEAD ENDS , CBC TABLE 1017.5 EXCEPTION 2 < 8) FLOOR LEVEL LOAD | AREA [LOAD BY| OCCUPANCY REQ. PROVIDED o CenRUARY 21, 20
, ate: ,
MAX. DIST. W/ SPRINKLER 50 UNPROTECTED OPENINGS:  NO LIMIT > 30 FACTOR (SF) | OCCUP. UR | WC [LAV | UR | WC |LAV ¢
EXIT DISCHARGE CBC 1024.1 EXCEPTION 1 PROTECTED OPENINGS: NO LIMIT > 30 LEVEL ONE 200 0 0 MALE 163 2 2121972 313 Job No: 140302.05
30 7,750 259 FEMALE 163 8 2 9 3 Drawn By: TR/CS
MAX. 50% EXITS PERMITTED TO EGRESS THROUGH AREAS ON THE LEVEL OF DISCHARGE 30 1 983 57
PROVIDED 1.1, 1.2 AND 1.3 ARE MET. e 513 Checked By:
MALE 80 1 1]
200 131,624 159 FEMALE 80 4 |7 5 | 3
LEVEL THREE 200 |29,143| 145 MALE 89 1 R Drawing No.
30 | 2,757 32 FEMALE 89 4 |7 5 | 3
MAXIMUM ALLOWABLE TRAVEL DISTANCES (CBC TALE 1016.1) SMOKE CONTROL SYSTEM (CBC SECTION 909) MAX. FLAME SPREAD CLASSIFICATION: INTERIOR FINISHES (CBC TABLE 803.5)| [LevEL FOUR 200 [23,568| 118 MALE 71 R EEERE
30 | 712 24 FEMALE 71 4 |7 5 | 3
B OCCUPANCY 300" WITH SPRINKLER SYSTEM PASSIVE NATURAL VENTILATION SMOKE CONTROL SYSTEM IN ATRIUM EXIT AiNDCLE?(?TURES CORRIDORS ROOMS AND LEVEL FIVE 200 [14,097| 71 MALE 48 ol L1233
A—3 OCCUPANCY 250" WITH SPRINKLER SYSTEM GROUP o ASSAGEWAYS SPRINKLED ENCLOSED SPACES 30 739 o5 FEMALE 48 3|7 5 | 3
H—3 OCCUPANCY 150" WITH SPRINKLER SYSTEM ALTERNATIVE MATERIALS, DESIGNS, TESTS AND METHODS OF CONSTRUCTION CBC 108.7.2 SPRINKLED
: SPRINKLER LEVEL SIX 200 [13,813 70 MALE 39 1 1 1 2 3 3
S—1 OCCUPANCY 250' WITH SPRINKLER SYSTEM i3 5 5 c =5 T 197 7 FEMALE 35 3 | 5|3
S—2 OCCUPANCY 400" WITH SPRINKLER SYSTEM 5 5 C c
< : : : TOTAL MALE 516 8 | 7 |8 | 12| 18] 18
FEMALE 516 30| 8 34 | 18
S=2 C C C
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X DIRECTION OF EGRESS AND NUMBER
e e ATRIUM SEPARATION /CONTROL AREA OF OCCUPANTS USING EGRESS
SEPARATION 1 HR. FIRE RATED WALL
ASSEMBLY, CBC I EXIT SIGN, SINGLE FACE POINT OF TWO
404.5 EXCEPTION 3 EXIT OPTIONS ZIMMER GUNSUL FRASCA ARCHITECTS LLP
sesnnnnnnnnn| HR FIRE RATED SEPARATION |@)] EXIT SIGN, DOUBLE FACE
CBC
NAME Architecture / Planning / Interior Design
e w n 0w [ X|T ENCLOSURE & SHAFT ENCLOSURES NAME ROOM NAME ROOM Portland Seattle Los Angeles Washington DC New York
ST s 2 HR. FIRE RATED WALL ASSEMBLY, AREﬁ | —ROOM AREA NAME
S N CBC OG [OLF] OLF——0CCUPANCY LOAD TAG 515 South Flower Street, Suite 3700
SN 707.4 AND 1020.1 L OCCUPANCY LOAD FACTOR Los Angeles, California 90071
e N N W 8 CONTROL AREA SEPARATION OCCUPANCY GROUP
2 HR. FIRE RATED WALL ASSEMBLY, PH) 233 617 1901
CBC
OL_WR WP ——WIDTH PROVIDED COMPONENT
WIDTH REQUIRED A0 -
onsultants
OCCUPANT LOAD STRUCTURAL ENGINEER
MEANS OF EGRESS SYSTEM John A. Martin & Associates, Inc
1212 S. Flower Street
TRAVEL DISTANCE FROM MOST REMOTE POINT TO EXIT MAX. DISTANCE 300’ Los Angeles, CA 90015
EXIT ACCESS EXIT EXIT DISCHARGE MECHANICAL ENGINEER
INTERVENING SPACE EXIT DOOR ,
CORRIDOR INT. EXIT STAR gg"lsiﬁé'eﬁng'tcggf
A . A
TRIUM EXT. EXIT STAIR kg CA 94607
) X'X" CPTD=COMMON PATH OF TRAVEL—— XD —'L b ELECTRICAL ENGINEER
22N DISTANCE
-~ /‘\ \ \ X’x” TD=TRAVEL DISTANCE EXIT PUBLIC WAY Integrated DeSign ASSOCiateS, InC
AN N DISTANCE TO EXIT 3140 De La Cruz Boulevard, Suite 110
R\ PATH OF TRAVEL Santa Clara, CA 95054
-2 MOST REMOTE POINT
¢+ \ LIFE SAFETY PLAN - UPPER ROOF CIVIL ENGINEER
w SCALE: 1/16” = 1'=0” CODE ANALYSIS Cannon Associates
1050 Southwood Drive
OCCUPANCY CLASSIFICATIONS San Luis Obispo, CA 93401
A—3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 LANDSCAPE ARCHITECT
B MAIN OCCUPANCY CBC 304.1 o .
Katherine Spitz and Associates
H—3 HAZARDOUS CBC 307.1
132'9" CPTD S STORAGE ROOMS CBC 311.1 4212 1/2 Glencoe Avenue
148" D S—1 MECHANICAL ROOMS CBC 311.2 Y
S—2 ELECTRICAL ROOMS CBC 311.3
OCCUPANCIES LABORATORY
Research Facilities Design
259’7 CPTD 3965 Fifth Avenue, Suite 300
259'7" D INDICATED ON PLANS. San Diego, CA 92103-3107
= = - - ‘ FLOOR AREA CALCULATIONS
\ . o LIGHTING DESIGN
3 T - 1 CALIFORNIA CALIFORNIA David Nelson & Associates, LLC
_Z 1 BUILDING CODE | PLUMBING CODE P.O. Box 270254
EXTERIOR WALLS EXCLUDED Littleton, CO 80127
3 MECH /OP. EQMT. EXCLUDED
/ 74 74 Z STAIRS EXCLUDED
P ELEVATORS EXCLUDED RECORD DRAWING NOTICE
\ 7 SHAFTS EXCLUDED EXCLUDED IMPORTANT: THESE DRAWINGS ARE DESIGN
/ | STORAGE EXCLUDED DRAWINGS ONLY AND HAVE BEEN
2 | 1 CLOSETS EXCLUDED PREPARED, IN PART, BASED UPON
| INFORMATION FURNISHED BY OTHERS.
\ I / TERRACES EXCLUDED THEY INCORPORATE ONLY THE ORIGINAL
v (3‘) ATRIUM EXCLUDED DESIGN AND THE AUTHORIZED DESIGN
| - CORRIDORS EXCLUBED AL CHANGES THAT HAVE BEEN WADE BY
| | RESTROOMS EXCLUDED THE CONTRACTOR, AND THEY MAY NOT
: TOTAL AREA 208,608 SF 124,993 SF REFLECT THE 'AS—BUILT CONDITIONS. ZGF
MAKES NO WARRANTIES OR GUARANTEES
AREAS: AND ASSUMES NO RESPONSIBILITY
‘ FLOOR AREA OCCUPANCY FLOOR AREA FIXTURE COUNT FLOOR AREA BY OCCUPANCY eI S VSIS
277'1" CPTD ! (CBC SECTION 1002.1) (CPC) (CBC) \ONMCEFSQ‘POONRSATTEHDM\N%YTHH?MVEAEEiNRESUU
DTTD i o _— : LEVEL 1 23,146 SF LEVEL 1 10,162 SF OF INCORRECT INFORMATION PROVIDED TO
7222 LEVEL 2 43,458 SF LEVEL 2 31,624 SF B 108,281 SF ZGF. THOSE RELYING ON THIS DOCUMENT
LEVEL 3 43,209 SF LEVEL 3 30,086 SF A3 12,748 SF
LEVEL 4 33.307 SF LEVEL 4 24,280 SF H-3 985 SF VERITIEATION 07 17 AedracT
LEVEL 5 25,294 SF LEVEL 5 14,836 SF S 1,405 SF
LEVEL 6 19,958 SF LEVEL 6 14,005 SF S—1 6,456 SF
ROOF 20,236 SF ROOF 0 SF S—2 1,284 SF oo
TOTAL 208,608 SF TOTAL 124,993 SF TOTAL 131,159 SF
BID DOCUMENTS 10/23/09
HIGH—RISE BUILDINGS (NON HIGH—RISE) (CBC 403) @ /23
POST BID ADD 07/14/10
| ACTUAL BUILDING HEIGHT (NON—HIGHRISE): 5 14/
o 108'-0": 6 STORIES AND PENTHOUSE RECORD DRAWINGS 02/21/14
620" CPTD o o DEFINED BUILDING HEIGHT (NON—HIGHRISE):
SO : _ J 64'—0": TO TOP OF HIGHEST OCCUPIED FLOOR/LEVEL ABOVE BUILDING ACCESS.
/ (CBC 403.1 EXCEPTION [SFM] 403.1.2)
= 106'1" CPTD
// N ALLOWABLE AREA AND HEIGHT (CBC 503/504)
! mLIFE SAFETY PLAN - ROOF ALLOWABLE HEIGHT AND BUILDING AREAS FOR NON-—SEPARATED OCCUPANCIES:
7017 J SCALE: 1/16" = 10" (CBC TABLE 503) WITH AUTOMATIC SPRINKLER SYSTEM INCREASE
U ' (CBC SECTION 504.2 AND 506.3)
GROUP B | GROUP S-1
ALLOWABLE MAXIMUM HGT (FT 160’ 180°
EXIT ACCESS / EXIT / EXIT DISCHARGE FIRE PROTECTION SYSTEMS CONSTRUCTION ALLOWABLE MAXIMUM STORfS) ” o
PLAN CHECK NOTES EXIT ACCESS AUTOMATIC SPRINKLER SYSTEMS (CBC SECTION 903) | RATED PARTITIONS ALLOWABLE MAX. AREA/STORY W : 42%8352)
occu%/BNSTNEgéDS 100 car TABLE 1004.1.1 FIRE SPRINKLER SYSTEM THROUGHOUT CBC 901.2 INDICATED ON PLANS. ACTUAL HEIGHT AND BUILDING AREAS PER CBC TABLE 503:
ASSEMBLY 5 oF OCCUPANCY CLASSIFICATIONS CENTER FOR SCIENCE
ADDITIONAL REQUIRED FIRE SUPPRESSION  TABLE 903.2.13 ACTUAL MAXIMUM HGT (FT) Sp——
EGRESS WIDTH W/ SPRINKLER TABLE 1005.1 ATRIUM (BC 404.5 A—3 SEMINAR ROOM W/OCCUPANT LOAD > 50 CBC 303.1 ACTUAL MAXIMUM STORIES 6
A=3, B, S, S=1 AND S—2 OCCUPANCIES: B MAIN OCCUPANCY CBC 304.1 ACTUAL MAX. AREA/STORY 43,458
STAIRS 0.2 /OCCUPANT STANDPIPE REQUIREMENTS (CBC SECTION 905) 2_3 gTAgFé/sggURSOOMS 858 %}17'11
s 85@55&&3 /OCCUPANT S1 MECHAMICAL ROOMS CBE 3110 TOTAL ALLOWABLE BUILDING AREA: 96,000 SF X 6 FLOORS = 576,000 SF
. . ‘ TOTAL ACTUAL FLOOR AREA = 208,608 SF
STAIRS 0.2” /OCCUPANT STANDPIPE: CLASS | CBC 905.3.1, EXCEPTION 1 S—2 ELECTRICAL ROOMS CBC 311.3 )
OTHER 0.15" /OCCUPANT HOSE REQUIREMERTE 1, - REQUIRED [N EVERY REQUIRED STAIRWAY AT MAIN LANDING, BY =0 0 (CBC 404) ALLOWABLE HEIGHT AND BUILDING AREAS FOR SEPARATED OCCUPANCIES:
' CBC SECTION 508.3.3)
ACCESSIBLE MEANS OF EGRESS CBC 1007 2. REQUIRED AT THE ROOF OR HIGHEST LANDING OF STAIRWAYS (
WITH STAIR ACCESS TO THE ROOF. AUTOMATIC SPRINKLER PROTECTION CBC 404.3 AREA: GROUP A3  + OROUP H-3  + GROUP S=2  + OGROUPB = X <1 CENTER FOR
AMIN. EGRESS WIDTH 3. ADDITIONAL HOSE CONNECTION REQUIRED AT THE TOP OF THE TABLE 9035.2.13 (ACTUAL MAX. AREA/
MIN. DOOR 34" CBC 1008.1.1 MOST HYDRAULICALLY REMOTE STANDPIPE FOR TESTING PURPOSES. 1-=HOUR SEPARATION, EXCEPT ANY THREE FLOORS CBC 404.5 EXCEPTION 3 ALLOWABLE MvA>< AREA) SC“IENCE
VIN. STAR 247 a6 100911 EXIT ACCESS TRAVEL DISTANCE MAX. = 200’ CBC 404.8 :
VIN. ACCESSIBLE STAR 48" a6 10073 LEVEL 1 10,162/96,000 +  0/96,000 +  986/96,000 +  335/UL = 005 <1 SAN LUIS OBISPO, CA
MIN. EXT. EXIT STAIR 48’ CBC 1007.8.2 FIRE EXTINGUISHERS (CBC SECTION 906) | RFQUIRED OCCUPANCY SEPARATION (CBC TABLE 508.3.3) LEVEL 2 0/96,000 + 985/96,000  +  0/96,000 + 30020/UL = .010 <
VIN. CORRIDOR 44” a6 10199 LEVEL 3 943/96,000  +  0/96,000 +  0/96,000 +  28418/UL = .010 <1
' ' 5 T0 A—3: 1_HOUR LEVEL 4 712/96,000 +  0/96,000 +  0/96,000 +  22,976/UL = .007 <1
REQUIRED: PROVIDE AS DIRECTED BY THE CALIFORNIA FIRE CODE (CFC 2007) AND NFPA 10 a8 16 H—3. 1—HOUR LEVEL 5 739/96,000  +  0/96,000 L 0/96,000 + 13435/UL = .008 <1
AREA OF REFUGE CBC 1007.6 TYPE:  FIRE EXTINGUISHERS TO BE —SIZE— 4—A:60—B:C 10LBS ‘ ’ ’ ’ ’
SPAGNG:  PLESS A HAZARDS (OFFICE ;REAS—> ~A60-B: : B 7O S—1: NO SEPARATION REQUIRED LEVEL 6 192/96,000 +  0/96,000 +  298/96,000  +  13,097/UL = .005 <1
: B 7O S—2: 1—HOUR TOTAL  12,748/96,000 +  985/96,000  +  1,284/96,000 +  108,281/UL = .155 <2
EXTERIOR AREA OF ASSISTED RESCUE tBC 1007.8 75FT. MAX. TRAVEL DISTANCE NFPA 10 3—2.1 S—1 TO U—3  1—HOUR / / / / © Drawing Title
DOOR SWING CBC 1008.1.2 CLASS B HAZARDS (LAB AREAS) S_1 T0 S—2.  1-HOUR HEIGHT:
50FT. MAX. TRAVEL DISTANCE NFPA 10 GROUP_A—3 |GROUP H—3|GROUP S—2 LIFE SAFETY PLAN -
DOORS SHALL SWING IN THE DIRECTION OF EGRESS TRAVEL WHERE SERVING AN ALLOWABLE MAXIMUM HGT (FT) 180’ 180’ 180’ ROOF
OCCUPANT LOAD OF 50 OR MORE OR A GROUP H OCCUPANCY ALLOWABLE MAXIMUM STORIES 12 7 12
RAMPS CBC 1010 FIRE ALARM AND DETECTION SYSTEMS (CBC SECTION 907> FIRE RESISTIVE REQUIREMENTS (CBC TABLE 601) CONTROL AREAS (CBC TABLE 414.2.2)
CHEMICAL QUANTITIES: TYPE AND QUANTITY OF CHEMICALS AT OCCUPANCY SHALL NOT EXCEED
FORESS THROUGH INTERVENING SPACES CBC 1014.2 EXCEPTION 2 —FIRE ALARM AND DETECTION SYSTEMS CBC 907 STRUCTURAL FRAME 2-HOUR (1—HR WHERE ONLY SUPPORTING ROOF) cac TABLEQ41425(1) :
H OCCUPANCY EGRESS IS NOT PROHIBITED THROUGH ADJOINING SPACE WHEN ATRIUM (BC 907.213 EXTERIOR BEARING WALLS 2=HOUR
ADJOINING OR INTERVENING SPACES ARE THE SAME OR LESSER HAZZARD OCCUPANCY INTERIOR 'BEARING WALLS 2=HOUR (1-HR WHERE ONLY SUPPORTING ROOF)
' —EMERGENCY ALARM SYSTEMS CBC 908 EXTERIOR NONBEARING WALLS & 1—HOUR < 30"; NON—RATED N/C > 30’ PLUMBING CALCULATION (CPC TABLE 4-1)
GROUP H OCCUPANCY CBC 908.1 PARTITIONS
P CBC 10145 EXCEPTION T & 2 ADA COMPLIANT FIRE ADDRESSABLE FIRE INTERIOR NONBEARING WALLS &  NON—RATED CALCULATIONS BASED ON 2007 CALIFORNIA PLUMBING CODE.
B ALARM SYSTEM/AREAS OF REFUCE PARTITIONS TYPE OF BUILDING OR OCCUPANCY:
EXIT AND EXIT ACCESS DOORWAYS CBC 1015.2.1 EXCEPTION 2 SMOKE DETECTION (DUCT MOUNTED INCLUDED) FLOORSSSQC?,QT%%T'SSM'ANSCL& lolsTs 2TOUR OFFICE OR PUBLIC BUILDINGS
SEPARATION OF EXITS 1/3 DIAGONAL AT SELECTED LOGATIONS
AUDIO /VISUAL STROBE SIGNALING ROOF SCUOPNPSOTIETL:I(\:IEOBNE /LTACSL' & Joigrs | TTOUR OCCUPANCY LOAD FACTOR:
EXIT ACCESS TRAVEL DISTANCE IN ATRIUM CBC 404.8 FLOW AND TAMPER SWITCH MONITORING POINTS GROUP A—PRINCIPLE ASSEMBLY AREA (NO FIXED SEATING): 30
MAX. DIST. W/ SPRINKLER 200’ ELEVATOR MONITOR AND CENTRAL TIE CAPABILITIES GROUP A—FIXED SEATING: 1/2 NUMBER OF SEATING
E%ETRB%%YN&'GHT'NG TYPE OF CONSTRUCTION (CBC 602.2) GROUP B—OFFICE OR PUBLIC BUILDINGS: 200
CORRIDOR RATING W/ SPRINKLER CBC TABLE 10171 AUTOMATIC AIR HANDLING EQUIPMENT SHUTDOWN TYPE 1B—FR (FULLY SPRINKLED, SUPERVISED AUTOMATIC SPRINKLER SYSTEM) AREA
B OCCUPANCY (0) HOUR FIRE DEPARTMENT COMMUNICATION SYSTEM PER TABLE A, ACCESSORY AREAS MAY BE EXCLUDED (EG. HALLWAY, RESTROOM, STAIR)
EMERGENCY AND STANDBY POWER SYSTEM AL A A 7
DEAD ENDS , CBC TABLE 1017.5 EXCEPTION 2 A TERIOR WALL AND OPENING PROTEC TTON (CBC TABLE /04.5) FLOOR LEVEL LOAD | AREA [LOAD BY| OCCUPANCY REQ. PROVIDED o CenRUARY 21, 20
ate: ’
EXIT DISCHARGE CBC 1024.1 EXCEPTION 1 PROTECTED OPENINGS: NO LIMIT > 50 LEVEL ONE 200 0 0 MALE 163 2 2121921313 Job No: L40302.05
30 7,750 259 FEMALE 163 8 2 9 3 Drawn By: TR/CS
MAX. 50% EXITS PERMITTED TO EGRESS THROUGH AREAS ON THE LEVEL OF DISCHARGE 30 T 963 57
PROVIDED 1.1, 1.2 AND 1.3 ARE MET. 0 TS Checked By:
MALE 80 1 1
200 151,624 159 FEMALE 80 4 |1 5 | 3
LEVEL THREE 200 |29,143] 145 MALE 89 1 111 o] 3|3 Drawing No.
30 | 2,757| 32 FEMALE 89 4 |1 5 | 3
MAXIMUM ALLOWABLE TRAVEL DISTANCES (CBC TALE 1016.1) SMOKE CONTROL SYSTEM (CBC SECTION 909) MAX. FLAME SPREAD CLASSIFICATION: INTERIOR FINISHES (CBC TABLE 803.5)|  [LeveL Four 200 [23,568] 118 MALE 71 T 23] 3
30 | 712 24 FEMALE 71 4 | 5 | 3
B OCCUPANCY 300" WITH SPRINKLER SYSTEM PASSIVE NATURAL VENTILATION SMOKE CONTROL SYSTEM IN ATRIUM RXIT EALOSIRES | orRIDORS ROOMS AND LEVEL FIVE 200 |14,007| 71 MALE 48 1l |2 3|3
A—3 OCCUPANCY 250" WITH SPRINKLER SYSTEM GROUP PSS AGEWAYS SPRINKLED  |ENCLOSED SPACES 30 | 739 25 FEMALE 48 3001 5 | 3
H—3 OCCUPANCY 150" WITH SPRINKLER SYSTEM ALTERNATIVE MATERIALS, DESIGNS, TESTS AND METHODS OF CONSTRUCTION CBC 108.7.2 SPRINKLED
, SPRINKLER LEVEL SIX 200 [13,813] 70 MALE 39 1 11 | 2] 3|3
S—1 OCCUPANCY 250 WITH SPRINKLER SYSTEM 3 5 5 c =5 T 197 7 CEMALE 39 3| = | 3
S—2 OCCUPANCY 400" WITH SPRINKLER SYSTEM 3 3 c c
< . 5 5 TOTAL MALE 516 8 | 7 |8 | 12| 18] 18
FEMALE 516 30| 8 34 | 18
S=2 C C C
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Sheet List Table & 2
REGIONAL MAP .- Sheet Number Shee Tifle 5
FP-1.0 COVER SHEET =
_ FP-2.0 FIRE SPRINKLER SITE PLAN "
PROJECT DIRECTORY PROJECT DATA SCOPE OF WORK / HAZARD ANALYSIS FP-3.0 FIRE PUMP PLAN c
ﬁgﬁ‘;‘;gﬁ‘g;gﬁgﬁiggfﬁ\ S (6] STORIES PROVIDE A COMPLETE WET PIPE FIRE SPRINKLER SYSTEM FOR A NEW 6-STORY FP-40  |STANDPIPE - OVERALL ISOMETRIC e
7GF PROJECT NUMBER: o CLASSROOM/LABRATORY BUILDING WITH FIRE PUMP & CLASS 1 STANDPIPE SYSTEM. FP-4.1 STANDPIPE # 1 DETAILS Iz
TYPE CONSTRUCTION: 1B, FIRE-RESISTIVE ALL SPRINKLERS TO BE QUICK RESPONSE TYPE UNLESS NOTED OTHERWISE. FP-4.2 STANDPIPE # 3 DETAILS e
OWNER CALIFORNIA STATE POLYTECHNIC UNIVERSITY BUILDING OCCUPANCY: GROUP B, BUSINESS OCCUPANCY, SPRINKLERS IN FINISHED CEILINGS TO BE RECESSED CHROME PENDENT SPRINKLERS. FP-4.3 STANDPIPE # 4 DETAILS - o
FACILITIES PLANNING & CAPITAL PROJECTS CONTAINING THE FOLLOWING USES: SPRINKLERS IN EXPOSED AREAS TO BE CHROME UPRIGHT OR PENDENT SPRINKLERS. FP-4.4 STANDPIPE # 5 DETAILS N
D T PO, CA 53047 ey QEGUPANCY PIPING TO BE BLACK STEEL SCHEDULE 10 AND SCHEDULE 40. P50 HANGER & E.Q. DETAILS 2o
TEL. (805) 756.2581 LECTURE 2*3 DESIGN CRITERIA: FP-6.01W __|FIRE SPRINKLER PLAN LEVEL 1 WEST 5
FAX- (805) 756-7566 ONEERENCE ROOMS: S OCCUPANCY CLASSIFICATION FP-6.02W  |FIRE SPRINKLER PLAN LEVEL 2 WEST i
(LESS THAN 50 (?CCUP)‘\NTS) OCCUPANCY HAZARD MAX SPACING DESIGN HOSE l FP-6.02E FIRE SPRINKLER PLAN LEVEL 2 EAST 2
ARCHTECT  ZIMMER GUNSUL FRASCA ARCHITECTS, LLP R A oo g, COBBIES /LECTURE e v 7071500 70070 FP-6.03W __|FIRE SPRINKLER PLAN LEVEL 3 WEST &
515 SOUTH FLOWER ST. TELEPHONE / DATA _ : FP-6.03E | FIRE SPRINKLER PLAN LEVEL 3 EAST v
MECHANICAL ROOMS: 5-1 OFFICE/CONFERENCE RM | LIGHT HAZARD 130 .10/1500 100/0
SUITE 3700 MECHANK : S FP-6.04W  |FIRE SPRINKLER PLAN LEVEL 4 WEST
- LABORATORIES O.H. GR. 1 130 .15/1500 100/150 :
LOS ANGELES, CA 90071 STORAGE 5-2 STORAGE /MECHJELECT Rl O.n R T = 577500 1007150 FP-6.04E  [FIRE SPRINKLER PLAN LEVEL 4 EAST
Fr. 219 170047 FIRE PROTECTION: FULLY FIRE SPRINKLERED i = : FP-6.05E | FIRE SPRINKLER PLAN LEVEL 5 EAST
HEIGHT: 108" ACTUAL REDUCED FP-6.06E | FIRE SPRINKLER PLAN LEVEL 6 EAST
FLOOR AREA: FLOW TEST INFORMATION: 10 PERCENT FP-7.01W | FIRE SPRINKLER RCP LEVEL T WEST
STRUCTURAL  JOHN A. MARTIN & ASSOCIATES FLOOR SQFT STATIC: 60 psi STATIC: 54 psi TEST DATE: 8-19-2011 9:12 AM P7 00W ERRCP IEVEL O W
ENGNEER 950 S. GRAND AVENUE LEVEL ONE: 23,146 G.SF. RESIDUAL: 55 psi RESIDUAL: 49 psi ORIFICE SIZE- 2-1/2" FP-7.02W | FIRE SZE'INK 2 RCP LEVEL 2 WEST
4TH FLOOR LEVEL TWO: 43458 G.S.F. ORIFICE COEFFICIENT: 0.90 FP-7.02E FIRE SPRINKLER RCP LEVEL 2 EAST
LOS ANGELES, CA 90015 LEVEL THREE: 43.209 G.SF. FLOW: 914 gpm FLOW: 914 gpm FP-7.03W | FIRE SPRINKLER RCP LEVEL 3 WEST
TEL- (213) 483-6490 _ LEVEL FOUR: 33,307 G.S.F. FP-7.03E FIRE SPRINKLER RCP LEVEL 3 EAST
FAX- (213) 483-3084 LEVEL FIVE: 25204 G.SF. FLOW TEST PERFORMED BY FLUID RESOURCE MANAGEMENT S5 5aw— FIRE SPRINKLER RGP LEVEL 4 WES
| LEVEL SIX: 19,958 G.S.F. NOTE: FLOWING HYDRANT # 64 WITH STATIC & RESIDUAL PRESSURE FROM HYDRANT # 63 - '
MECHANICAL/ RUMSEY ENGINEERS TOTAL: 188,372 G.S F. FP-7.04E | FIRE SPRINKLER RCP LEVEL 4 EAST
PLUMBNG 99 LINDEN STREET BUILDING CODES: FP-7.05E | FIRE SPRINKLER RCP LEVEL 5 EAST
ENGINEER OAKLAND, CA 94607 2007 (CBC) CALIFORNIA BUILDING CODE GENERAL SYSTEM NOTES: FP-7.06E | FIRE SPRINKLER RCP LEVEL & EAST
TEL- (510) 863-2070 2007 (CFC) CALIFORNIA FIRE CODE 6 N
FAX- (510) 663-2080 2007 (CMC) CALIFORNIA ME{;HANECAL CODE 00 § % 25
2007 (CPC) CALIFORNIA PLUMBING CODE 1. ALL SYSTEM PIPING SHALL BE HYDROSTATICALLY TESTED AT 200 PSI £° B 3 28
2 e (NEpA 70) NATIONAL ELECTRICAL CODE OR AT 50 PS| ABOVE THE OPERATIONAL STATIC RE 8% 5 34
ELECTRICAL  INTEGRATED DESIGN ASSOCIATES 2006 (NFPA 101) LIFE SAFETY CODE PRESSURE OF THE SYSTEM, WHICHEVER IS GREATER FOR TWO HOURS. s4 o8 olp
ENGNEER 1084 FOXWORTHY AVENUE, SUITE 150 DA STANDARDS FOR ACCESSIBLE DESIGN ’ FEELR: 3%
SAN JOSE, CA 95118 | (28 CFR PART 36, APPENDIXAL o HOINGS AND FACILITIES (ADAAG) 2. EACH VALVE SHALL HAVE A PERMANENTLY AFFIXED SIGN INDICATING -2 FoEis
TEL- (408) 448-6300 NFPA 13 - AUTOMATIC SPRINKLER SYSTEMS, 2007 EDITION. e L OO, AL SPRINKLER SYSTEM CONTROL VALVE HANDLES TO E
FAX- (408) 448-6301 NFPA 14 - STANDPIPE AND HOSE SYSTEMS, 2004 EDITION. - LAFF. 6 23
NFPA 20 - STATIONARY PUMPS FOR FIRE PROTECTION, 2003 EDITION. 3. A STOCK OF SPARE SPRINKLERS OF EACH STYLE a - § E
| GIVIL ENGNEER CANNON ASSOCIATES | L OGATED NEAR THE RISER WHERE THE TEMPERATURE 70 WHIGH THEY 3 g
| LOCATED H m N
364 PACIFIC STREET FIRE PROTECTION SYMBOLS Seemcsrrsecc meme s ot i o : § §§
SAN LUIS OBISPO, CA 93401 4. SPRINKLERS SHALL BE QUICK RESPONSE L “' §< 88¢
;-E;- (880055)5522-2480673 SYMBOL DESCRIPTION L T L B B B B B L I L BRI T RN IR B REE L BN R T BN TR BN TR BEE I R R T RE R TR NN T NN RN N R T RN NN B N N R TP TR AT PR Y L Y e ! . Zi ggg
- (805) 544- ° RECESSED PENDENT SPRINKLER WITH CHROME RECESSED ESCUTCHEONS U.O.N. AND SHALL BE IN t 3 E SLE
o oM TEMPERATURE PENDENT SPRINKLER ALIGNMENT AND PARALLEL TO CEILING GRIDS N
LANDSGAPE  KATHERINE SPITZ ASSOCIATES SPRINKLERS IN UNFINISHED AREAS TO BE TYCO MODEL TY-FRB
ARCHITECT 4212 1/2 GLENCOE AVENUE O UPRIGHT SPRINKLER |
MARINA DEL REY, CA 90292 ] EXT. COVERAGE PENDENT SPRINKLER 5. gégloﬁ}gg\l&l’gsl‘%v’mﬁ E;gﬂ%%i@g%%ggHEDULE 10 PIPE WITH
P (3100 ava-4d0 © UPRIGHT SPRINKLER ON SPRIG UP BRANCH LINE CONNECTIONS TO THE MAIN SHALL BE PRE-DRILLED = | >
N HOR2. SIDEWALL SPRINKLER %‘é@ﬁ?&f gYSI&DGER'%Tz%'ETToS BE BLACK STEEL BMT SCHEDULE 40 | S
LABORATORY RESEARGH FACILITIES DESIGN - RISE OR DROP IN PIPING w/ TEE WITH BLACK CAST IRON OR DUCTILE IRON FITTINGS oz | Kl
CONSULTANT 3965 FIFTH AVENUE. SUITE 300 s RISE OR DROP IN PIPING w/ ELBOW 1 1/4" AND LARGER BRANCH LINE & MAIN PIPING TO BE SCHEDULE 10 Zo | S8
TEL- (619) 297-0159 X PIPE HANGER LOCATION W/ STIFFNER 6. ALL MATERIALS USED IN THE INSTALLATION OF THESE SYSTEMS SHALL % g 5; Z
FAX- (619) 294-4801 Q FIRE SPRINKLER RISER BE NEW AND OF CURRENT ISSUE, AND Zz i oy
, - APPROVED BY U.L. (UNDERWRITERS LAB) AND/OR FM (FACTORY MUTUAL). DENTIFICATION STAMP x|z | §&8
N INSPECTOR'S TEST CONNECTION ALL MATERIALS SHALL BE IN CONFORMANCE WITH DIY. OF THE STATE ARCHITECH Olgcl Olss m
NEW PIPING NFPA-13, 2007 AS WELL AS THE AUTHORITY HAVING JURISDICTION. | OFFICE OF REGULATION SERVICES | ~_ L. g S w 5 ;| w
DESIGN o0 Box aropsa - DOOCIATESLLE m = EXISTING PIPING 7. SYSTEM PIPING WILL BE SUPPORTED WITH HANGERS IN ACCORDANCE APPL OI-11018 | aSis| ZES| &
LITTLETON, CO 80127 & HYDRAULIC REFERENCE POINT WITH NFPA-13, 2007. = ! Pl
TEL- (720) 981-4560 8. SPACING AND DETAILS OF THE SUPPORT AND BRACING OF FIRE SPRINKLER 4223 J0a g >
FAX- (303) 484-3230 ju LATERAL SWAY BRACE PIPING SHALL COMPLY WITH THE 2007 EDITION OF NFPA 13, LWzl =ezZ0
) _ 20 Oldw g Dle & z )
one | 9. PAINTING OF THE SYSTEM PIPING AND COMPONENTS IS NOT PART OF g g 3
- LONGITUDAL SWAY BRACE THIS SCOPE AND, IF REQUIRED, IT SHALL BE PERFORMED BY OTHERS BULDING 52 :
BLR ]
A BRANCH LINE RESTRAINT (BLR) 10. UNDERGROUND PIPING IS NOT PART OF THIS SCOPE. FIRE PROTECTION
,_f, 4 WAY SWAY BRACE CONTRACT TO START AT FLANGE (BY OTHERS) AT 6" ABOVE FINISHED FLOOR. - - —
*31 112 DECK TO CENTERLINE 11. WIRING OF WATERFLOW SWITCH & CONTROL VALVE TAMPER SWITCHES BY VI CI N ITY MAP 1 INCH =50 FEET
104 AFF CENTERLINE ABOVE FINISH FLOOR OTHERS. ALL OTHER ALARM DEVICES TO BE PROVIDED, INSTALLED AND

* DENOTES EXISTING 1" OUTLET TESTED BY OTHERS




EXISTING FIRE HYDRANT # 64 | FLOW TEST
FLOW = 914 GPM SUMMARY
HYDRANT ELEV. = 354.0° “‘
[AT 20 PSI FLOW = 2270 GPM] STATC PSI 60
RESIDUAL PSI . . 90
PITOT PSI . . . -
% ORFICE DIAMETER .. .. .. .. . .. _212
COEFFICIENT OF DISCHARGE 09
GPM . 914
EXISTING FIRE HYDRANT # 63 DATE 8-19-2011
IS s T
NYDRANT ELEV. = 351’ ) BY WHO _FLUID RESOURCE MANAGEMENT, INC.
ADJUSTED FLOW
TR 10 % REDUCTION
CUT IN NEW 8" | staTiC PS54
e PERDETAIL L7 ) ( RESIDUAL PSI. ... . . . . 49
« 107 ELECTRIC BELL- GPM 81
INSTALL 8”' DOUBLE. DETECTOR CHECK VALVE.BA STATIC & RESIDUAL TAKEN FROM HYD. # 63 x
PREVENTION..DEV "ER DETAIL P, SHEET: FLOW TAKEN FROM HYD. # 64 £
\ BE DELIVERED. AND. INSTALLED PRE ASSE "IN 3
S ) 5
R LATERAL TO FIRE PUMP ROOM _*' :
- ] - _ FF—1 336.25' O
U o\ ke iE
" FPOINT OF BUILDING ENTRY FF-4 384.25 3|E
@ INSTALL 8" C.L.D.I. (C151) -9 40028 bl
INTO WALL OF FIRE PUMP ROOF 43225 L B
ROOM [121] AT INV ELEV.
343.00° W/ LINK SEAL P g %
X EXISTING =M=
. \/BUILDING 25 HELEH L HEE|2
g OGS R s
>
o
g -
i 1Ll
- pud %
HE o
T|= =
S| z
=2 v
WHEN REPLACING EXISTING (c‘o) bt a4
PAVEMENT SAWCUT 8" BEYOND -~ PAVED EANDSCAPED il K ﬁ
MAXIMUM TRENCH WIDTH g v
=
NN\ & =
NN e , %
o5 ——— TRENCH BACKFILL COMPACTED TO A = -
MINMUM OF 5% OF MAX. DRY DENSTY (| VINMUM OF 85% OF MAXIMUM DRY = =
IN UPPER 12" BENEATH PAVED AREAS E— { QI NIMPROVED AREAS g it
SOILS AND/OR CRUSHED ROCK FROM :
SITE COMPACTED TO A MINIMUM OF — LOCATOR WIRE 5
0% OF MAXIMUM DRY DENSITY . \ =
SELECT, NONCORROSIVE, GRANULAR g \ &
BEDDING COMPACTED TO A MINIMUM -
OF 90% OF MAXIMUM DRY DENSITY P
WATER, SEWER, GAS %
s Z Y OR STORM DRAIN PIPE =
b — ole
/ e
L
PIPE 0.D. + 16" ]
NOTES: TRENGH WDTH | X &
A.  ALL MATERIAL USED AS TRENCH BACKFILL SHALL BE FREE COF DEBRIS, TRASH, OLD % o
_ PAVEMENT AND ORGANIC MATERIAL AND SHALL BE CLEANED OF ANY ROCKS AND o w
EXISTING BU“_DING 52 IRREDUCIBLE MATERIAL LARGER THAN 3 INCHES, 5 o
B. WHEN BACKFILL MATERIAL INCLUDES ROCKS, THE ROCKS SHALL BE PLACED IN A X
SUFFICIENT SOIL MATRIX TO ENSURE THAT VOIDS CAUSED BY NESTING OF THE ROCKS WILL _2_:_
NOT OCCUR AND THAT THE FILL CAN BE PROPERLY COMPACTED. g «-%
C. SELECT BEDDING SHALL NOT CONTAIN ANY ROCKS. v
SITE PL- AN D. THE PAVEMENT AND LANDSCAPED AREAS SHALL BE INSTALLED PER APPROPRIATE PLANS
AND SPECIFICATIONS. . ¥
£. No. 12 AWG LOCATOR WIRE SHALL BE TAPED TO THE TOP OF ALL PIPES. §
e B X =
e ™ —
SCALE 1°=30' c PIPE IN TRENCH DETAIL
N.T.S. &
=
| z
NOTE:; UTILITY PLAN PREVIOUSLY APPROVED BY THE E
OFFICE OF STATE FIRE MARSHAL ( FIRE and (N [
PANIC ONLY ) ON NOV. 10, 2009. THESE DETAILS - g

UNDISTURBED EARTH ARE ALL FROM THAT CIVIL PACKAGE.

7

LD LABELED "WATER”, BROOKS No. 3RT OR CHRISTY OR APPROVED EQUAL

PIPE SIZE BEARING SIZE

623.580,7800

Phoenix, Arizona 85024 Fax 623.434.3154

CA-C16-901529
NV-C41-69370

UT-8370-6690455-5501 NM-MS 12-

SPRINKLER CO

12” 15 S.F. NOTE: 2. ALL BOLTS AND NUTS SHALL BE GALVANIZED.
- 1. CONCRETE BLOCK SHOULD BE APPROX. EQUAL IN ALL DIMENSIONS.
10 11 S.F. 3. ALL VALVES SHALL BE WRAPPED WITH 30 MIl. PLASTIC AND TAPED.
8" 7 S.F. 2. ALL BOLTED FLANGED ITEMS SHALL HAVE CUMULATIVE 15 MIL PLASTIC . 4 N PAVED AREAS A CIRCULAR COLLAR MAY BE USED.
5 WRAP AND TAPED COVERING BOLTS AND FITTINGS. "
& 4 S.F, : / No. 4 REBAR ALl SIBES
47 2 SFF. -

" SAW CUT SQUARE (2'x2")
P.C.C. COLLAR; CL A, 6 SACK, 3000 PSI

No.4 REBAR-12" O.C.

RD AUTOMATIC

:
<
g
:
0
£
<
n
:
&N

N
g
N
EACH WAY HT 3§
2 MIN. z No. 4 REBAR ALL SIDES g X
=
y REDUCER_SIZE SAW CUT ( 30
H
Ny A LARCE END | SMALL END | BEARING AREA VALVE BOX AND COVER: BROOKS No. 3RT <3
¢ 12 8 9 SF. OR CHRISTY OR APPROVED EQUAL.
£ 12" 10” 5 S.F. ®
5 8 6 4 SF. ]
UNDISTURBED o
EARTH NOTE: #2 AWG
BEARING AREA SHALL BE AGAINST UNDISTURBED EARTH (2) No.4 BARS {OCATOR > =
ALL BOLTS AND FITTINGS SHALL BE COVERED AND \ WIRE g,_," O
TAPED WITH PLASTIC WRAP, CUMULATIVE 15 MIL L LLI — prdt
: : (A) 8" 0.5.&Y. GATE VALVES WITH FULLY-ENCAPSULATED RESILIENT SEAT ~ Dresser = — < |
CONCRETE SHALL BE 5-35ACK, 2500 PS5 or Kennedy (CONFORMING TO LATEST EDITICN OF FLAN Wiz
AWWA STANDARD C509-80. LANGED == O3 i
5 SACK — 2500 PS 5 SACK — 2500 PS! ~]] ] HUB W ==
ST SV IS SR VG S e = Wi |zl | ow
CONCRETE VOLUMES BEARING AREA [ 8" WILKINS MODEL 350A0A ] ' No.4 BARS Ol -5 %
BEARING AREA PIPE | 11-1/4"[22-1/2") 45 PIPE |t11-1/4'22—-1/2" 45 a0’ ALL RISERS AND ABOVE—GROUND MAINLINE FITFINGS SHALL : 215 N
PIPE [11—1/4p2—1/2] 45 90’ SIZE BEND | BEND | BEND SIZE | BEND | BEND | BEND | BEND © BE FLANGE~TYPE. 1 | (INLINE VALVE ONLY) o g | €y %
SIZE | BEND | BEND | BEND | BEND 12 1 YD [3YDS |6 YDS 12 |3 SF. |6 SF. |12 SF.[21 SF. (D) P.C.C. PAD, 12 MIN. AROUND RISERS, 5-SACK. L IDENTIFICATION STAMP oz 3 8 I [
12° |3 SF. 16 SF. 112 SF. 121 SF. 10 1D 1 2YDS | 4 YDS 107 12 SF. |4 SF |8SF 115 SF. (© WM. x FLANGE ADAPTOR. nE L DIV. OF THE STATE ARCHITECH | 5. LL|> 5 z X
10° {2 SF. |4 SF. |8 SF. |15 SF. 8 |05YD | 1YD |2YDS 8” |2 SF |3SF |5SF |10 SF. g OFFICE OF REGULATION SERVICES} 7, 1B 5] W 4| £
poy " @ P.C.C. THRUST BLOCKS, 5-SACK. @ Z =z o [
8" |2 SF. |3SF |5SF |10 SF. 6" |1 SF. |2 SF. |3SF. |4SF ) o TN APPL 01-11018I Qg3 Hol o
6" |1SF [2SF |3SF. [4SF 4" J1sF J1sF 1Sk [25sF (© 2-21/2" FOC ON DOWN STREAM SDE OF BACKFLOW PREVENTION DEVICE O -2 o] c<1'n Wo s o)
¢ TrselrselrseTose O D AR, S SRR ™ o o JZE3EDEs by
[ 87 WILKINS MODEL 350ADA ) P.C.C. BLOCK 1S HUB TO HUB WIDTH TRENCH WIDTH e <TWiJzls =0zl &
' EQ OSalE Olod |z b
THRUST BLOCK DETAIL VERTICAL THRUST BLOCK DETAIL DOUBLE CHECK ASSEMBLY HRUST BLOCKS SHALL BE CLASS 6" VARES g 5 5
N NT.S. O N.T.S. P N.T.S. 6 SACK CONCRETE ON UNDISTURBED SOIL DRAWN BY.

2
3

GATE VALVE BOX & ANCHOR
l—- N.T.S.




FIRE_PUMP KEY NOTES
1—  VERTICAL INLINE FIRE PUMP RATED 113 P.S.I. 26— 24" X 24" X 8" FIRE PUMP HOUSEKEEPING PAD
@ 753’0 GPM W/ELECTR]CMMOTOR DRIVE (60 H.P.) 27— 8" 0.S.&Y. W/ TAMPER SWITCH FLOW TEST
| 2- 8:x6” FCCENTRIC FLANGED REDUCER 28— 8" GROOVED FLANGE SUMMARY
2T B A AR ORCENTRIG FLANGED INCREASER 29— FIRE PUMP CONTROL PANEL WITH AUTOMATIC
5 SUCTION GAGE TRANSFER SWITCH. STATIC PSt . ... ... . 60
| | : 6: 8" G;QOT\(I)VED TEE 30— JOCKEY PUMP CONTROL PANEL. Eﬁg?ui%] PSL gg
« 7— 8" GROOVED BUTTERFLY VA. W/ TAMPER SWITCH 31— 6" TEST HEADER W/ THREE (3) 2 1/2" HOSE VA. ORFICE DAMETER T34
| - 2 8- 8" GROOVED CHECK VALVE. (250 PSI) 32— 6" FLOW METER [GROOVED] COEFFICIENT OF DISCHARGE . __ 08
9— JOCKEY PUMP (CRN 3-11 [2.0 H.P.)) GPM . 914
! % 10— 1 1/4” THREADED 0.S.& Y. VALVE
= 11— 1 1/4” THREADED CHECK VALVE DATE 8-19-2011
= ya RS S 12— 1 1/4” THREADED H.D. 0.S.& Y. VALVE LOCATION N._POLY VIEW DRIVE
- 15— WATER” GAGE ON 1/4” 3—-WAY VALVE BY WHO __FLUID RESOURCE MANAGEMENT, INC.
O 14— 1 1/4” TO JOCKEY PUMP
- 15— 1 1/4” FROM JOCKEY PUMP ADJUSTED FLOW
;E N2 » 16— 8" CITY BYPASS 10 % REDUCTION
> 2 =10 17~ 8" GROOVED 90" ELBOW STATIC_PS 54
, .\ ] 18— 8" GROOVED COUPLING FLEXIBLE RESDUAL PSI T
20 =0 Lul | ey 11 > 6” — 19— 6” GROOVED COUPLING FLEXIBLE SPM IR e
| | L - - 20— 1" AIR_RELEASE VALVE R S
! () 21~ 2" PIPE STAND. STATIC & RESIDUAL TAKEN FROM HYD. # 63 o
/ a g, o Q 22— 6” GROOVED 90" ELBOW. FLOW TAKEN FROM HYD. # 6L 2
23— 6” GROOVED TEE. 2
24— 6" GROOVED BUTTERFLY VA. W/ TAMPER SWITCH. 5
25— 8” X 6” GROOVED REDUCING COUPLING. 8
<1
:
SECOND 2z
FLOOR g o
e R4
‘ . ElR
e ‘ 1 3 %
é [ ] % E %
— | TR 3lo
s>
OGS R 4
A >
=
' o
: n
i
e o
I|= ik
BIF =
- ~ ol %
o © B iy
Lo s
o ¢ -, © B
o I 2 2
N T . =
W
/ »»»»»» %
-
. 0.
R =
| z |2
- &
L H b
=y =
FIRST i
XI
t v+ 1 ¥V rlooR x |2
| b=
z|_
{ ] % 2
ELEVATION VIEW "A" e ”
SCALE 1/2"=1"-0" g
6—6% =
SEE FIRST FLOOR |
T RISER AL "R’ »
L AT2 SER DETAIL "R g
GENERAL FIRE PUMP_NOTES: 3
; 1. ALL PIPING TO BE INSTALLED AND TESTED PER NFPA—13 2007 EDITION & NFPA—20 2003 EDITION. =
) Iy \ 2. ALL HANGERS AND SUPPORTS TO BE STANDARD AS PER NFPA-13 2010 EDITION.
/“"‘Hng &H%CL*;P\;%RW/ 3/32 3. ALL GROOVED COUPLINGS SHALL BE FLEX. (TYCO) OR EQUAL. ALL COUPLINGS AND FITTINGS ON

L

DISCHARGE SIDE OF PUMP SHALL 175# RATED.

NORTH

T —
SCALE 1/2"=1"-0"

) = 4, ALL MATERIALS TO BE U.L. LISTED.
: 1/2" COPPER SENSING LINE — L MIN. 50" i ﬁ 5. ALL VALVES TO BE MONITORED WITH TAMPER SWITCHES.
| N | > ' - N | 6. MATERIALS SHALL BE U.S. MANUFACTURE. | N
: <& | 5 ; = FIRE PUMP CONTROLLER 7. PUMP ROOM TO BE PROVIDED WITH SUFFICIENT HEAT AND VENTILATION TO MAINTAIN A MINIMUM 0d %% 2o
CONTROL VA ~ TEMPERATURE OF 40°F. = §§ gg .
FIRE PUMP ROOM 8. ALL ELECTRICAL WIRING TO BE PROVIDED BY OTHERS. Su 25 $%°
SECOND FLOOR , ‘ A 9. ALL PAINTING OF PIPING TO BE PROVIDED BY OTHERS. Oi N z|3$$
l 1 %0 2 4 £ == . = 10. ALL CONCRETE PADS, FOUNDATIONS, ETC., TO BE PROVIDED BY OTHERS. FZ % §3i3
- ‘ ) ” e — - 11. ADEQUATE CLEARANCE SHALL BE PROVIDED AROUND ALL PUMPS AND VALVES. 28 °
3R |- — UCTION & g
” ) » n g N g
4-WAY SCALE 1/27=1"-0 SPECIFIC FIRE PUMP NOTES: a 9
3 ‘{-. 13 / 1. ALL 1" THRU 2" PIPE SHALL BE BLACK SCHEDULE 40 W/DUCTILE IRON SCREWED FITTINGS. § g
5 10 FIRST FLOOR SPRINKLER SYSTEM bd | 2. 8" PIPE ON SUCTION SIDE OF PUMP SHALL BE GALVANIZED SCH 40 WITH CUT m g g
m-:xg ‘ [ 1/2" GLOBE V&~ LTEST CONNECTION (NOTE: PRESSURE GA. ELEVATION GROOVED OR WELDED, W/GROOVED, FLANGED AND WELDED FITTINGS. “ I £% 33
‘ 5 STANDPEPFELEXQ_ | CONNECT TO TAPPED BOSS OR OTHER SUITABLE OUTLET T0 BE SAME AS SUCTION GA. ON FIRE PUMP. 3. ALL 6" & 8" DISCHARGE PIPE SHALL BE BLACK SCHEDULE 40 WITH EITHER GROOVED OR FLANGED FITTING/COUP. ZxX doN
4-W 3_}_ R BETWEEN THE INDICATING CONTROL AND CHECK VA, 4. CITY FLOW TEST:  STATIC=60 psi; RESIDUAL=55 psi; FLOW=914 gpm 8 g §g$
5. PUMP DESIGN CURVE: CHURN--125 PSI @ 0 GPM t €2 uNg
|| D D7 (NOTE: EACH OF THE TWO (2) FIRE PUMPS AND JOCKEY PUMP SHALL HAVE SEPARATE SENSING LINES AS SHOWN) DESIGN-~113 PSI @ 750 GPM
150%~—— 86 PSI @ 1125 GPM
NOTE : PRESSURE REDUCING VALVES NEEDED AT 6. PUMP SHALL BE PERFORMANCE TESTED TO THE THREE (3) POINTS LISTED IN NOTE 5, PER
FIRST FLOOR ONLY (TYPICAL—3 VALVES) - NFPA-20, PARAGRAPH 14.2.7.2 CONTROLLER SHALL BE TESTED WITH SIX (6) AUTOMATIC STARTS,
ONE (1) SYSTEM CONTROL VA. (SHOWN BELOW) AND SIX (6) MANUAL STARTS; EACH SHALL HAVE A MINIMUM OF FIVE (5) MINUTES OF PUMP OPERATION, N
- | - = | =
. | TWO (2) FIRE HOSE VALVES (STAR # 4 & 5) PER NFPA-20, PARAGRAPH 14.2.8.1, 14.2.8.2 TOTAL PUMP OPERATION SHALL BE A MINIMUM OF z |
Clj O - - ONE (1) HOUR, PER NFPA—20, PARAGRAPH 14.2.12. u i =
. - FIRE PUMP SETTINGS z | Ok
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