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2 Executive Summary

This fire and life safety analysis was performed on the Grant M. Brown Engineering
Building in order to determine if the building meets the life safety goals set forth by a
prescriptive and performance based analysis. This building was built to a strict set of codes and

standards.

For the prescriptive analysis the buildings egress design, fire detection and alarm
systems, fire sprinkler system, occupancy classification, construction type, and structural fire

protection are evaluated in terms of the life safety of the occupants.

In the performance based design analysis four computer based programs were used to
model egress and fire simulated conditions. These models produced outputs that could be
compared to tenability limits for the occupants to determine if the Available Safe Egress Time

(ASET) was longer than the Required Safe Egress Time (RSET).

In the first design fire scenario a sofa located off the main exit corridor ignites. At 240
seconds the tenability limit for visibility is reached, setting the Available Safe Egress Time
(ASET). Full evacuation of the building is accomplished by 191.5 seconds, leaving a margin of
48.5 seconds before conditions become untenable. This building passed the performance
based design criteria for maintaining tenability of the occupants during the complete egress of

the building.

In the second design fire scenario a set of office storage cabinets located under the main
exit stairs on the east side ignites. At 180 seconds the tenability limit for visibility is reached,

setting the Available Safe Egress Time (ASET). Full evacuation of the building is accomplished by

3|Blanchat



252.3 seconds. This evacuation time is more than the first scenario because the stairs become
unusable in terms of visual tenability 60 seconds after the start of the fire and thus forcing the
second story occupants to have to use only the remaining stairs on the west side of the

building. The Available Safe Egress Time does not exceed the Required Safe Egress Time. This
building fails the performance based design criteria for maintaining tenability of the occupants

during the complete egress of the building.

The end of this analysis makes recommendations on how to improve the buildings fire

safety from the results found in the study.
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4 Building Introduction

The Grant M. Brown Engineering Building (Building 41) was constructed on the
northwest side of Californian Polytechnic State University of San Luis Obispo’s (Cal Poly) main
campus on the corner of Highland and California. Two levels make up the structure. The
building consists of two main entrances located on the east and west side. There are two set of
stairs with the East being on the interior and open to the second floor. The West stairs are
positioned on the exterior. An elevator is located to the West side of the building connecting
the two floors. The main building on the north side is designated as Building A. The two
remaining satellite buildings are Building B on southeast side and Building C on the southwest

accompany the main building.

This building houses many different rooms. The classrooms, computer labs, and
research labs are found spanning the middle section of Building A. The teacher offices and
conference rooms are found in Building A along the north facing wall. The mechanic shops are
found on the south side of Building A. The flight simulator can be found on the satellite room
to Building A located on its west side. Building B houses the wind tunnel and stands alone from
the rest except for a masonry wall that is built to close off the inner yard behind the mechanic

shops.

Figure 1 below shows the location of the building on the Cal Poly campus.
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5

Applicable Codes and Standards

Used During Construction

6

Building Standards Administrative Code
California Building Code

California Plumbing Code

California Mechanical Code

California Fire Code

California Electrical Code

Energy Efficiency Standards

National Electrical Code

NFPA 13: Automatic Sprinkler Systems

NFPA 72: National Fire Alarm Code

Current Codes and Standards Applied for Analysis

Used For Analysis

California Building Code

California Plumbing Code

California Mechanical Code

California Fire Code

California Electrical Code
International Building Code (IBC)
NFPA Fire Protection Handbook

NFPA 13: Automatic Sprinkler Systems
NFPA 72: National Fire Alarm Code
NFPA 101: Life Safety Code (LSC)

SFPE Handbook of Fire Protection Engineering

— 2001 Edition

— CBC 2001 Edition

— CPC 2001 Edition

— CMC 2001 Edition

— CFC 2001 Edition

— CEC 2001 Edition

— 2001 Edition

— NEC 2001 Edition

— 1996 Edition

— 1999 Edition

— CBC 2010 Edition

— CPC 2010 Edition

— CMC 2010 Edition

— CFC 2010 Edition

— CEC 2010 Edition

— 2012 Edition

—20™ Edition

— 2013 Edition

— 2010 Edition

— 2012 Edition

_gth

Edition
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7  Building Overview

41-A Grant M. Brown Engineering Building

41-B Baldwin and Mary
Reinhold Aerospace
Engineering Laboratories

-

41-¢

Figure 3: First Floor Layout

14 |Blanchat



7 Building Overview

41-A Grant M. Brown Engineering Building

217
38057

218,92
1793F

215
e

214 §
] 3

i 28
| 2] 4T

218 | 219 | 220 | 221 | 22] 223 | 224 ] Soqd i
134 14 A $ 50
21755F
' 203A
a‘n ﬂgm % 1,185 5F 117 3F
207
2) 211 15107 ’2%
55 3z'ts)g - !292 B
i Eoco B s

229
o3

201
L
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7 Building Overview

Gross Floor Area

Table 1: Gross Floor Area

First Floor Buildings Gross Floor Area in Square Feet (SF)
Building ‘A’ 19,348 SF
Building ‘B’ 5, 869 SF
Building ‘C’ 1,314 SF
Total: | 26, 531 SF

Second Floor Buildings Gross Floor Area in Square Feet (SF)
Building ‘A’ Only 11,827 SF

Total: | 11,827 SF

Total Floor Area: | 38,358 SF

Occupancy Classification
Business Occupancy
- NFPA 101 LSC 2012
Business Group B
- CBC 2010 Section 304.1

Type of Construction
Type II-B

Sprinkler Design
Light Hazard
Ordinary Hazard Group 1
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7.1 Building Square Footage

Table 2: Building Square Footage

Building Level Gross Square Footage (G.S.F.)
Building A, Level 1 19,348 SF
Building A, Level 2 11,827 SF
Building B 5,869 SF
Building C 1,314 SF
TOTAL: 38,358 SF

7.2 Building Height
The Grant M. Brown Engineering building is a two story structure. Building A is a single
story building that is sanctioned as the main building. Building A has an actual building height

of 45’.

The two satellite buildings (Building B and C) lie to the south and southwest of the main

building. The two satellite buildings are both single story structures.

This building does not qualify as a high-rise structure because no floors are used for
human occupancy located more than 75 feet above the lowest floor level having building

access. For reference, see the CBC, 2010 in Section 403.1.

7.3 Allowable Increases

The CBC 2010 and the IBC 2012 specify allowable increases to be made to the code for
building height, area, and the number of allowed stories. This is approved as long as it meets
the requirements for an installed automatic sprinkler system. This system needs to be installed

throughout the building, and the building must maintain a certain level of frontage area.

Section 504.2
The value listed in Table 503 can be increased by 20 feet above the listed building
height. The number of stories is also allowed to be increased by 1.
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Section 506.2
The allowable building area increase due to street frontage.

Section 506.3
Defines the allowable building area increase due to automatic sprinkler system
instillation.

Type II-B, Business Occupancy

Table 3: Allowable Increases (SF in on a single story basis)

Actual Allowable Adjusted (Sprinklered) Passes
Building Height 45’ 55’ 75’ Yes
Area 19,348 SF 23,000 SF 86, 250 SF Yes
# of Stories 2 4 5 Yes

7.4 Frontage Increase

Ir = [F/P-0.25]W/30

lr = Areaincrease due to frontage

F =Building perimeter that fronts on a public way or open space having 20 feet open minimum
width (feet).

P =Perimeter of entire building (feet).

W = Width of public way or open space (feet) accordance w/ Sec. 506.2.1.

lf =[1-.25]30/30

lr =0.75

7.5 Area Modifications

As ={Ac+ [Acx ] + [Acx L]}

A, =Allowable building area per story (SF).

A; =Tabular building area per story in accordance with Table 503 (23,000 SF).

lr = Areaincrease factor due to frontage as calculated in accordance with Section 506.2.

Is = Areaincrease factor due to sprinkler protection as calculated in accordance with Section 506.3.

A; = A +(A;x0.75) + (A; x 2)
A, =A;(1+0.75 +2)

A, = 3.75A;

A, = 86,250 SF
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7.6 Adjusted Values for Table 503 from the IBC 2012.

Table 4: Adjusted Values for Table 503 from the IBC 2012

TABLE 503
ALLOWABLE BUILDING HEIGHTS AND AREAS?®
Building height limitations shown in feet above grade plane. Story limitations shown as stories above grade plane.
Building area limitations shown in square feet, as determined by the definition of “Area, building,” per story

TYPE OF CONSTRUCTION
TYPE I TYPE Il TYPE Il TYPE IV TYPEV
A B A B A B HT A B
HEIGHT(feet) UL 160 65 55 65 55 65 50 40
STORIES(S)
GROUP AREA (A)
e s UL 5 3 2 3 2 3 2 1
- A UL UL 15.500 8.500 14,000 8.500 15.000 11,500 5.500
i s UL 1 3 2 3 2 3 2 1
i A UL UL 15.500 9500 14,000 9.500 15,000 11,500 6.000
P s uL 1 3 2 3 2 3 2 1
5 A UL UL 15.500 9500 14,000 9,500 15.000 11,500 6.000
- s uL 1 3 2 3 2 3 2 1
: A UL UL 15,500 9.500 14,000 0,500 15.000 11,500 6.000
is s uL UL UL UL UL UL UL UL UL
& A UL UL UL UL UL UL UL UL UL
i s UL 1 5 3 5 3 5 3 2
A UL UL 37.500 23.000 28.500 19.000 36.000 18,000 9.000
Adjusted S uL 12 6 4 6 4 6 4 3
B A uL uL 140,625 86,250 106,875 71,250 | 135,000 | 67,500 33,750
Height uL 180 85 75 85 75 85 70 60

Shows that the building even meets the most minimum standard after being adjusted for an automatic sprinkler system

8 Prescriptive-Based Design

8.1 Egress System

8.1.1 System Overview

This building models a basic style of construction with an upside down L shape. Only the
northern part of the building has a second floor. The buildings primary egress path is the main
corridor that spans the length of the building on both floors. It is connected on the interior by
an open air staircase on the east side. This is a 1 hour fire-rated corridor as required by the LSC
“7.1.3.1 Exit Access Corridors. Corridors used as exit access and serving an area having an
occupant load exceeding 30 shall be separated from other parts of the building by walls having

not less than a 1-hour fire resistance rating in accordance with Section 8.3”
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Upon examining the premises you will notice it has two stairs. One of the stairs is
located on the east side of the building and is an interior open air staircase. Neither of these
stairs are located in a fire protected enclosure due to the fact that the building only has two
connecting floors. This meets the Life Safety Code (LSC) standard 7.1.3.2.1. The code reads,
“The separation shall have a minimum 1-hour fire resistance rating where the exit connects
three or fewer stories.” The ending of it lands right next to an exit leading to a public way.
Here we find the double doors leading out of the building to be 36 inches each for a total 72
inches of doorway. The stairs are 48 inches of nominal width with 42 inches of clearance
(actual measurements) once handrails are taken into effect. This is a standard style staircase

with a landing located at the midpoint.

Figure 6: East Side Stairs

The second staircase is located on the west side opposite of the first. This staircase is
located outside and it is considered that you exited the building upon reaching it. This staircase

also has a width of 48 inches of nominal width with 42 inches of room after the handrails have
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been taken into account. The construction of this stair is a switchback design with an
intermediate landing between levels. To reach it you exit through the two double doors (36

inches for a combined 72 inches) to the outside where the stairs are located.

Figure 7: West Side Stairs

Another means of egress that should be noted is the elevator. It is located on the
northwest side of the building. Though this has the capability of moving people we cannot
consider it into our plan for an appropriate means of egress in case of a fire. It is too much risk
to recommend people use it due to a possible mechanical failure and entrapment of the

passengers it carries in an emergency situation.

8.1.2 Occupancy Classification

In section 6.1.11 of the LSC, Building 41 is categorized under Group B as a Business
Occupancy. This is justified in section 6.1.11.1 (3) that reads, “College and university
instructional buildings, classrooms under 50 persons, and instructional laboratories.” This
building is not considered an Educational Occupancy because section 6.1.2.2 states that,

“Educational occupancies are limited to facilities used for educational purposes through the
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twelfth grade.” A college classroom does not meet this criterion and is classified as a business
occupancy. The CBC also defines this as, “Educational occupancies for students above the 12th
grade” (CBC, 2010, Section 304). The different occupancies used in Building 41 are shown in

the table below.

Table 5: Occupancy Types

Use Occupancy Type | Occupancy Definition
Offices, Classrooms, and B Facilities for office, professional, or service-
Laboratories (<50 people) type transactions.

Educational occupancies for students above
the 12th grade.
Laboratories: testing, research and [SFM]

instruction
Electrical, Mechanical, S-1 Facilities used for moderate hazard storage
Telephone, and Data and not classified as a hazardous
occupancy.
Storage S-2 Facilities used for low hazard storage and

not classified as a hazardous occupancy.

8.1.3 Occupant Load Factors (OLFs) and Exit Capacities

When Exit Capacities are calculated, it is recommended to reference Table 7.3.3.1 from
the LSC Handbook. Here it shows when calculating the Exit Capacity for stairs a capacity factor
of .3 inches per person is used in the calculations. Doors use a capacity factor of .2 inches per
person. When a set of stairs ends at a door/set of doors the limiting factor calculated from the
two different capacity factors (.3 and .2) is used. For stairs wider than 44 inches and subject to
the .3 in rule, Equation 7.3.3.2 from LSC is used. For the first floor the exit capacity was
calculated to be able to handle 1620 people in need of egress. This covers the estimated 445
people in the building and leaves a margin of safety of 1,175 people. The second floor was
calculated to be able to exit 330 people when only 142 people were required, leaving a margin

of safety of 188 people. This building then does in fact meet all egress capacity needs.

22| Blanchat




Table 6: Occupancy Classification and Loading Factors

Occupancy Classification and Loading Factors per NFPA 101

Use Load Factor (ft*/Person)
Offices (Business) 100
Laboratories (Educational) 50

Conference Room (Assembly less Concentrated) 15
Storage (S-1) 300
Storage (S-2) 300
Bathrooms 0
Walkways 0

Occupant load is calculated using the formula: Room Occupant Load =

Table 7: First Floor - Calculated Occupant Load

Room Area (ft?)

Load Factor (ft2/ Person

Building 1* Floor | Usage Gross Floor Area | OLF Occupant Load
Building A Offices 1,870 SF 100 19
Laboratories 12,833 SF 50 257
Conference Rm. 296 SF 15 20
Storage (S-1) 1,133 SF 300 4
Storage (S-2) 394 SF 300 2
Bathrooms 614 SF 0 0
Walkways 2,208 SF 0 0
Building B Laboratories 5,741 SF 50 115
Storage (S-2) 128 SF 300 1
Building C Laboratories ‘ 1,314 SF ‘ 50 ‘ 27
| Total: 26,531 SF | | Total: 445 People

Table 8: First Floor — Calculated Exit Capacity

Exit Width Capacity Factor | Capacity Notes
(inches) (in/person) (persons)

East Main Lobby Doors 72 2 360 2 doors @ 36 in
West Main Lobby Doors 72 2 360 2 doors @ 36 in
Room-Double Doors 144 2 720 4 doors @ 36 in
Room-Single Doors 36 2 180 1 doors @ 36 in
Total: 1620 People

Total People Required from OLF Calculations: 445 People Passes: YES
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Table 9: Second Floor - Calculated Occupant Load

Building 2™ Floor | Usage Gross Floor Area | OLF Occupant Load

Building A Offices 2,771 SF 100 28
Laboratories 4,599 SF 50 92
Conference Rm. 280 SF 15 19
Storage (S-1) 306 SF 300 2
Storage (S-2) 81 SF 300 1
Bathrooms 353 SF 0 0
Walkways 2253 SF 0 0

Total: 10,643 Total: 142 People

Table 10: Second Floor — Calculated Exit Capacity

Exit Width Capacity Factor | Capacity (persons)
(inches) (in/person)
East Stairs 48 3 165
West Stairs 48 3 165
Total: 330 People
Total People Required from OLF Calculations: 142 People Passes: YES

7.3.3.2* For stairways wider than 44 in. (1120 mm) and subject to the 0.3 in. (7.6 mm) width
per person capacity factor, the capacity shall be permitted to be increased using the following

equation:
C= 1467+(Wn_44>
T 0.218
where:
C = capacity, in persons, rounded to the nearest integer
Wn  =nominal width of the stair as permitted by 7.3.2.2 (in.)
Solution: C =165 People

8.1.4 Size, Arrangement, and Number of Means of Egress

Every building is required to meet the regulations for the number of means of egress

presented in the LSC 7.4.1.2. In this it states that for occupant loads between 0 to <50 there

shall be at least one exit. For occupant loads between 50 to <500 there needs to be 2. In cases

where the occupant load is from 501-1000 there has to be 3 exits. For anything with an

occupant load over 1000 a total of 4 exits are required. For the first level we found a total

occupant load to be calculated at 445 people. This would require a minimum of two exits out.
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It is seen that this requirement has been met. For the second floor the occupant load has been
calculated at 142 requiring two exits when two are provided. This building does meet the total

number of exits required.

“A.3.3.75 Exit. Exits include exterior exit doors, exit passageways, horizontal exits, exit
stairs, and exit ramps.” Found in the LSC Handbook. We have discussed the two main points of
egress on the second floor and the two main exits on the first floor so far. This building also
possesses a unique feature not normally seen in an educational facility due to the high amount
of labs, shops, and equipment rooms. With rooms of this nature they are normally much larger
in scale. A select few possess doors leading to the outside. These are direct exits from the
classroom into the yard or perimeter of the building. This building has two main exits leading

to a public way and twenty-six exits leaving classrooms as seen in the diagrams below.
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Figure 8: Exits and Stairs — Level 1

41-A Grant M. Brown Engineering Building
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Figure 9: Exits and Stairs — Level 2

41-A Grant M. Brown Engineering Building

@ Vertical Exits Exterior
Vertical Exits Interior
] ) Vertical Exits (Not Part of Egress Plan)
@ Building Exit

As stated in the LSC under section 7.5.1.1 “Exits shall be located and exit access shall be
arranged so that exits are readily accessible at all times.” Another code to be noted for this is in
accordance for the proper arrangement. It reads, “Where more than one exit, exit access, or
exit discharge is required from a building or portion thereof, such exits, exit accesses, or exit
discharges shall be: remotely located from each other and arranged to minimize the possibility

that more than one has the potential to be blocked by any one fire or other emergency
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condition.” as seen in the LSC 7.5.1.3.1. The other main code to consider from the LSC is seen
in 7.5.1.3.2 and states “Where two exits, exit accesses, or exit discharges are required, they
shall be located at a distance from one another not less than one-half the length of the
maximum overall diagonal dimension of the building or area to be served, measured in a
straight line between the nearest edge of the exits, exit accesses, or exit discharges.” With this
building we find the two main exits (together having enough exit capacity to satisfy the floor) to
be located at opposite ends of the main lobby. On the second floor this situation is repeated.

In accordance to the number of exits and arrangement rules set out in the LSC the building
meets all the requirements. The exits are arranged so that they are at opposite ends of the

building clear of obstacles and meet the one half diagonal rule.

8.1.5 Horizontal Exits, Exit Signs, & Fire Rated Separation

The LSC provides us with information regarding horizontal exits in buildings. In section
7.1.2.1 it states that any corridor that is being used as an exit access must meet certain
guidelines when the exit access has an occupant load of over 30 people. As stated previously in
this report, “7.1.3.1 Exit Access Corridors. Corridors used as exit access and serving an area
having an occupant load exceeding 30 shall be separated from other parts of the building by
walls having not less than a 1-hour fire resistance rating in accordance with Section 8.3” For
more than four stories the rule that a minimum two hour rating shall be used. When a corridor
is considered to be a means of egress that said corridor should keep clear of anything that
would impede its exiting capabilities. This means the corridor should be free of storage and no

extra installations shall be made that might impede with the path. This can be found in the LSC
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under 7.1.3.2.3. In the diagram below you can see the horizontal exit access corridors signified
in red.

Exit signs are found in the LSC under section 7.10.1.5.1. Here the code specifies that the
exit accesses should be readily visible and clearly marked. These signs need to be placed where
occupant may find the exit or way to an exit to be unclear. When it comes to additional signs
being added to the building the LSC specifies that view of an exit sign should not exceed a limit
of 100 feet from the last or out of a viewable distance. You use the shorter of the two distance
measurements when coming to this conclusion. In figures 12-13 below it can be seen where
previously placed (green) exit signs exist and where recommended (purple) signs should be
placed. The recommended additional signs where determined when a walkthrough of the
building was done. The code says there should be signs where the exit is not clear. In these
rooms it was hard to tell because of all the machinery and lab equipment used. So proper
making of the exit would be crucial so people know to leave out the door from the room to
outside instead of venturing back into the building to one of the main exits. The rooms not
connected to the main core of the building have no information on access sign placement due
to restricted access to them. In these rooms all sign placement was placed on a theoretical
basis without knowing if they were already in place.

The LSC states the specific ratings looked at for this building. Ratings are broken down
into A, B, and C. A requires the interior wall and ceiling finish to have a flame spread index of 0-
25. Class B the flame index spread is 26-75. Class C has a flame spread index of 76-200. This

building falls under the Business classification. For B classification the required index falls to
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Class A or B. This can be found in the paragraphs of the LSC in sections 10.3.5.

41-A Grant M. Brown Engineening Building
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Engineenng Laboratories

41-c

Figure 10: Horizontal Exits & Exit Signs — Level 1
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Figure 11: Horizontal Exits & Exit Signs — Level 2
41-A Grant M. Brown Engineering Building
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8.2 Fire Detection, Alarm, and Communication Systems
This building is equipped with a manual fire alarm system with elevator recall, fire
sprinkler monitoring, and duct detector monitoring. This building is fully sprinklered with a wet

pipe system.
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NFPA 72 10.4 (2013 Edition) states that all systems shall be installed in accordance with
the specifications and standards approved by the authority having jurisdiction. This building is
found to be considered a Business Occupancy by meeting the standard 6.1.11 from NFPA 101
Life Safety Code Handbook. A.6.1.11.1 (3) “College and university instructional buildings,

classrooms under 50 persons, and instructional laboratories.”

From NFPA 101 Section 38.3.4 we find the code for a Business Occupancy in terms of
detection, alarm, and communications systems. In accordance with section 9.6, section
38.4.4.1 states a fire alarm system shall be installed for all business occupancies meeting the
conditions. In addition the initiation devices need to be one of the following (38.3.4.2): Manual
pull station, automatic fire detection system, or automatic sprinkler system. All options need to

comply with 9.6.2.1 from NFPA 101.

See Appendix at the back of this report to see the floor plans of the building. The first
page provides you with a color coordinated key. The second page is of building A’s first floor.
Page three is the second floor of building A. The forth page is buildings B and C. The last, fifth

page, is of the technical components of the control panels, devices, and riser diagram.
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8.2.1

8.2.1.1

Devices & Compliance with NFPA

Fire Alarm Control Panel (FACP)

711 1pheling

NFS2-640
Figure 12: NFS2-640

The Fire Alarm Control Panel (FACP) can be identified on page one of the plan

view as the first symbol listed in the table. This symbol is identified by a yellow

highlighter. On page two of the plan view the FACP is located in the bottom left corner

of the building next to the Fire Control Power Supply (FCPS). The FACP is made by

Notifier (NFS-640). The use of this panel is appropriate for a mid-sized application. The

installation time is considered minimized.

Table 11: FACP-NFS2-640

FACP - Notifier NFS2-640
Specifications:

http://www.notifier.com/products/facp/Pages/

notifier-nfs2-640-control-panel.aspx

Signaling Line Circuits (SLCs)

1 expandable to 2; Style 4, 6, or 7

Intelligent Devices

636 Total Devices
159 Detectors/159 Modules Per SLC

Notification Appliance Circuits (NACs)

4 (Built in); 1.5 amps ea.

Voice Evacuation Available

Yes: w/ integrated Digital Voice Command

Power 6 amps Total System Power
Annunciators 32 LCD Type

32 ACS Type
Networkable Yes: NOTI-FIRE-NET
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8.2.1.2 Smoke Detectors

NOTIFIER FSP-751

WIRING DIAGRAMS

REMOTE ANNUNCIATOR
+ =

Listed
Compatible
CONTROL

PANEL

T
\E——

-

( :

e

‘\

6714ghot jog

FSP-751T with B710LP base A FSP-751 and FSP-751T Photo
Figure 13: FSP-715T with B710LP Figure 14: FSP-751 & FSP-751T

Specifications:

Table 12: NOTIFIER FSP-751

Operating Voltage Range 15-32 Volts DC peak

Standby Current 300pA @ 24 VDC (one communication every 5
seconds with LED blink enabled)

Max. Alarm Current (LED on) 6.5 mA @ 24 VDC

Standby Current 300pA @ 24 VDC (one communication every 5
seconds with LED blink enabled)

Operating Humidity Range 10% to 93% Relative Humidity, noncondensing

Operating Temperature Range | 0° to 49°C (32° to 120°F)

Height 1.66 inches (42.16 mm) installed in B710LP Base

Diameter 6.2 inches (157.48 mm) installed in B710LP Base
4.1 inches (104.14 mm) installed in B501 Base

Weight 3.6 0z (104 g)

This building utilizes the NOTIFIER FSP-751 Low-Profile Intelligent Plug-in

Smoke Detectors with FlashScan®. Throughout the building there are a total of 19
detectors installed. This style of smoke detectors is considered “low-profile” and works

with the NOTIFIER intelligent system. This model of detector has a built in heat sensing
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element that compliments the smoke detector by activating if the heating element is
tripped.

Mounting:
NFPA 72 (2013 Edition) Section 17.7.3.2.1* reads, “Spot-type smoke detectors

shall be located on the ceiling or, if on a sidewall between the ceilingand 12 in.
(300mm) down from the ceiling to the top of the detector.”

This space is crucial. Detectors mounted closer than the recommended 12
inches will respond faster than a standard mount.

The mounting of the smoke detectors in this building comply with the NFPA
codes listed above and in the text of NFPA 72.

Spacing:
In accordance with NFPA 72 (2013 Edition) Section 17.7.3.2.3.1%* spacing shall be

based upon a standard of 30 feet of nominal spacing such that each detector is no less
than % the nominal distance to the next detector. This should be located within the top
15% of the ceiling height. Any point on the ceiling should have a detector within a range
of .7 of the 30ft of listed nominal spacing. Corridors and irregular areas will need to
readjust spacing but still need to fit the .7 of the nominal spacing as a minimum
requirement.

The smoke detector spacing in this building complies with the NFPA codes listed
above and in the text of NFPA 72.

Locations: See Appendix for Floor Plans (Blue Markings)
e Aero Flight Controls/SIM
e Mechanical Room
e Elevator Hallway
e Elevator shaft
e Machine Room
e Tel/Data Room
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e Electrical Room

e Mat. Eng. Lab & Test area (2nd floor)

8.2.1.3 Heat Detectors

NOTI

FIER FST-751

REMOTE ANNUNCIATOR

Control
Panel
8
I |
SN :
o) =
+
ET16phot.jogy
Page 2 0f 2 — DN-6716 » 10/09/01
Figure 15: FST-751 Figure 16: FST-751 Wiring Diagram

Specifications:

Table 13: FST-751

BT 14zt

Operating Voltage Range

15-28 VDC

Standby Current

300pA @ 24 VDC (one communication every 5
seconds with LED blink enabled)

Max. Alarm Current (LED on)

6.5 mA @ 24 VDC

Standby Current

300pA @ 24 VDC (one communication every 5
seconds with LED blink enabled)

Operating Humidity Range

10% to 93% Relative Humidity, noncondensing

Operating Temperature Range

0° to 49°C (32° to 120°F)

Height 1.7 inches (43 mm) installed in B710LP Base
Diameter 6.1 inches (154.94 mm) installed in B710LP Base

4.1 inches (104.14 mm) installed in B501 Base
Weight 50z (150 g)

This building utilizes the NOTIFIER FST-751 series intelligent thermal detector.

There are only 2 detectors of this type installed in the building. This detector measures

analog levels of thermal measurem

ents and sends them to the control panel. This
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detector is addressable so that firefighters can check the FACP and identify the exact
location of the unit when it is going off. Flashpoint is used and has been found to speed
up detection by up to 5x the previous designs with communication between the analog
devices and the intelligent system.

Mounting:

NFPA 72 (2013 Edition) Section 17.6.3.1.3.1* reads, “...spot-type heat-sensing
fire detectors shall be located on the ceiling not less than 4 in (100mm) from the
sidewall or on the sidewalls between 4in and 12 in (100 mm and 300 mm) from the
ceiling.”

Dead air space was found to be an issue from tests done in 1993. This issue was
addressed by the 4 in rule. Recent studies have shwn that this dead air space is less
significant than once thought, but the research could only be applied to smoke
detectors at this time.

The mounting of the heat detectors in this building comply with the NFPA codes
listed above and in the text of NFPA 72.

Spacing:
In accordance with NFPA 72 (2013 Edition) Section 17.7.3.2.3.1* Detectors

installed in this system shall be kept within the listed spacing. Detectors shall not
exceed % of their listed spacing between units or adjacent walls. Or.. All points on the
ceiling of interest shall not exceed .7 times the listed space.

The heat detector spacing in this building complies with the NFPA codes listed
above and in the text of NFPA 72.

Locations: See Appendix for Floor Plans (Red Markings)
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e Elevator Shaft (2" floor)
e Machine Room (1* floor)

Duct Detectors

NOTIFIER FSD-751P

Figure 17: FSD-751P

SAMPLE WIRING DIAGRAMS See product / Intructi
+ + for wiring diagrams for the FSD-751RP
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Figure 18: FSD-751P Wiring Diagram

Specifications:

Table 14: FSD-751P Specifications

Operating Voltage Range 15-32VvDC

Standby Current 300pA @ 24 VDC (one communication every 5
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seconds with LED blink enabled)
Standby Current 300pA @ 24 VDC (one communication every 5
seconds with LED blink enabled)
Operating Humidity Range 10% to 93% Relative Humidity, noncondensing
Operating Temperature Range | 0° to 55°C (32° to 131°F)
Duct Air Velocity 500 to 4,000 feet/min. (152.4 to 1219.2 meters/min.)
Height 2.750 inches (69.850 mm)
Diameter 14.375 inches (365.125 mm)

The NOTIFIER FSD-751P Intelligent Photoelectric Duct Smoke Detectors with
FlashScan. This building is equipped with 38 duct detectors spaced throughout. They
are located in the HVAC system of the building. The purpose of the HVAC is to move
conditioned air in all areas of the building. During a fire the smoke introduced can be
picked up and distributed by the HVAC. In efforts to identify a fire the duct detectors
are used to sense and smoke inside the system. This is a photoelectric detector.
Mounting:

NFPA 72 (2013 Edition) Section 17.7.4.1 states, “Detectors should not be located
in direct airflow or closer than 36 in. (910 mm) from an air supply diffuser or return air
opening...” In the situation that the air is moving at a high velocity the detector should
be setback further.

The mounting of the duct detectors in this building comply with the NFPA codes
listed above and in the text of NFPA 72.

Locations: See Appendix for Floor Plans (Red Markings)

e HVAC system throughout the building
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8.2.1.5 Manual Pull Station

NOTIFIER NBG-12LX

‘ PUSH IN

PULL DOWN

@S.Nonnen

The NBG-12LX
Addressable Manual Pull Station

Figure 19: NBG-12LX Manual Pull Station
Specifications:

Table 15: NBG-12LX Specifications

Shipping Weight 9.6 0z. (272.15g)

Normal Operating Voltag: 24 VDC

Max. SLC Loop Voltage 28.0VDC

Max. SLC Standby Current 375 pA

Max. SLC Alarm Current 5 mA

Temperature Range 0° to 49°C (32° to 120°F)

Relative Humidity 10% to 93% (noncondensing)
For use indoors in a dry location

For this building, 19 Notifier NBG-12LX Addressable Manual Pull Stations were
installed. This is a dual-action pull station. Dual-action means that is takes 2 solid

motions in order for the station to sends an activation signal. Due to the addressable
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feature this station can easily be located on the FACP and can air in firefighter response
time.

Mounting:
NFPA 72 (2013 Edition) Section 17.14 and further sections state that these

stations need to be securely mounted upon a background of contrasting color (17.14.3
& 17.14.4). These pull stations need to be mounted between 42-48 inches (1.07-1.22
meters) above the finished floor (17.14.5).

The mounting of the manual pull stations in this building comply with the NFPA
codes listed above and in the text of NFPA 72.

Spacing:
In accordance with NFPA 72 (2013 Edition) Section 17.14.8.4 fire alarm pull

boxes need to be located within 5 ft (1.5 m) of each exit doorway on every floor.

Figure 20: Manual Pull Station in Hall

The distance allowed between boxes should not be more than a measure 200
feet (17.14.8.5*). If groupings of doors are in use than exceed 40 feet across, fire alarm
pull stations need to be mounted on both sides within 5 feet of that sides exit.

The manual pull station spacing in this building complies with the NFPA codes

listed above and in the text of NFPA 72.
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Locations: See Appendix for Floor Plans (Green Markings)

® Throughout buildings A,B, and C on all floors

8.2.2 Disposition of Alarm, Supervisory Signals, & Trouble Signals

In a fire alarm system there are three basic types of signals being used.

1. Alarm: This signal required immediate action and warns of the danger of a fire.

2. Supervisory: With this signal action is needed. The supervisory signal requires
the fire alarm system to communicate with the fire protection system for the
building before action can proceed.

3. Trouble: This signal comes from multiple sources. Anytime the power supply is
compromised (whether it is primary or secondary) this would be signaled to the
receiving panel. It can also be produced due to a device malfunction in the

system or a break in the circuit.

Alarm:

Anytime a manual pull station, automatic fire detectors, waterflow at a sprinkler,
or activation of any fire suppression equipment signal is received it shall be treated
as a fire alarm signal. This signal is sent to a central station that has no direct
financial interest in the property and normally under contract. Once the alarm is
received by the central station several things need to happen. That signal needs to
be retransmitted to a communication center. Then the central station needs to
decipher and decide if the alarm needs a manual reset. If needed a technician

should be sent to the property and arrive in under 2 hours from when the signal
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was first received. The owner/subscriber of the alarm also needs to be notified and

informed.

Supervisory:

When a supervisory signal is received the central station has a different set of
steps to follow. First communication needs to immediately happen with the people
the subscriber has designated to handle the situation. Notification of the fire
department or law enforcement having jurisdiction should be taken next.
Sometimes both are required to be notified depending on the authority having
jurisdiction. A technician should be sent within the 2 hour window from the time
the signal is received till a tech arrives to turn it off. The central station is also
responsible for notifying the authority having jurisdiction when any suppression

equipment or sprinkler systems go out of use for more than 8 hours.

Trouble:

Upon receiving a trouble signal the central station is required to perform the
listed steps in order to fulfill their duty. Immediate communication needs to
happen to the person designated by the subscriber of the system. If maintenance is
needed the central station is required to send out personnel to arrive within 4
hours of the signal being received. Sometimes it is required to notify the authority
having jurisdiction and the subscriber when the system interruption lasts longer

than 8 hours.
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8.2.3 Alarm Notification Devices & Compliance with NFPA

System Sensor P241575, $S241575, P1224MC, & $1224MC

TANDEM OPERATION

HORN/STROBE COMBO
Horn +
TO NEXT FACTORY @ +
DEVICE OR INSTALLED @ < FROM:
EOL JUMPERS FACP, MODULE
= Strobe + OR PREVIOUS
Strobe — Horn — 2 DEvICE
4 e
INDEPENDENT OPERATION
HORN AND STROBE
HORN +
FACTORY INSTALLED i 2
JUMPER WIRES REMOVED =
STROBE +
] NOTE: STROBES MUST
TONEXT [f<cHORN: ™ @ BE POWERED CONTINUOUSLY
DEVICE OR e ﬁ@ FOR HORN OPERATION.
EOL \<staoae-
| [0
VAT STROBE -
TO NEXT [ - STROSE- FARTN FROM:
\ FACP, MODULE (MDL
DEVICE ORq _ \\ AN _ ORPREVIOUS .
HORN - : \\ HORN —
\ Break wire as shown for
| Suj Sion Of connection.
Y DO NOT afiow stripped wire
411 leads to extend beyond switch
] ’ j housing. DO NOT loop wires.
. A2

| S

Audio/Visual

Figure 21: System Sensor P241575 & S241575

Specifications: System Sensor P241575 & S241575

Table 16: System Sensor P241575 & S241575

Horn Voltage 10.5-30 Volts

Strobe & Horn/Strobe Voltage | 12-volt models — 10.5 to 17 volts; 24-volt models —
20 to 30 volts

Strobe & Horn/Strobe 12-volt models — 11 to 17 volts; 24-volt models — 21
Voltage(with MDL module) to 30 volts
Flash Rate 1 Flash Per Second

Operating Temperature Range | 0° to 49°C (32° to 120°F)
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Light Output

Models with 15 only in the model number are listed
at 15 candela

Models with 1575 are listed at 15 candela per UL
1971 but will provide 75 candela on axis (straight
ahead)

Models with 30, 75 or 110 are rated for that candela.

Sound Output

Sound output levels are established at Underwriters
Laboratories in their reverberant room. Always use
the sound output specified as UL Reverberant Room
when comparing products.

Listings

UL, FM, CSFM, MEA

Notes

Do not exceed; 1) 16-33 voltage range limit; 2)
maximum number of 70 strobe lights when
connecting the MDL Sync module with a maximum
line impedance of 4 ohms per loop and; 3) maximum
line impedance as required by the fire alarm control
manufacturer.

Specifications: System Sensor P1224MC & S1224MC

Table 17: System Sensor P1224MC & S1224MC

Horn, Strobe, & Horn/Strobe
Voltage

Regulated 12 DC/FWR and Regulated 24 DC/FWR

Operational Voltage Ranges:

12V=8-17.5 Volts; 24V=16-33 Volts

Synchronous Applications with
MDL Module

12V=9-17.5 Volts; 24V=17-33 Volts

Operating Humidity Range

10% to 93% Relative Humidity, noncondensing

Flash Rate

1 Flash Per Second

Operating Temperature Range

0° to 49°C (32° to 120°F)

Selectable Light Outputs

All candelas are selectable via a manual slide switch.

12/24 Volt Applications

15 or 15/75 Candela

24 Volt Application

30, 75, 110 candela

15/75 is listed at 15 candela per UL 1971 but will
provide 75 candela on axis (straight ahead). 15, 30,
75, or 110 are rated for that candela.

Sound Output

Sound output levels are established at Underwriters
Laboratories in their reverberant room. Always use
the sound output specified as UL Reverberant Room
when comparing products.

Listings

UL S5512 (Strobe); UL S4011 (Combo)

Notes

Do not exceed: 1) 8-17.5 or 16-33 voltage range
limit; 2) maximum number of 70 strobe lights when
connecting the MDL Sync module with a maximum
line impedance of 4 ohms per loop and; 3) maximum
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line impedance as required by the fire alarm control
manufacturer.

This facility was built using System Sensor P241575 & S241575 SpectrAlet series
notification appliances. The devices used in this building were of the 24 volt panels that
utilize a DC or full-wave rectified (FWR) source of power. These devices are designed to
trigger audio and visual stimulation of the buildings occupants and to aid in emergency
responses.

Average ambient sound levels are found to be in the 55 dBa area for occupancies
classified under Business. Keep in mind that a 6 decibel (db) drop can be seen for every

time the distance from the source doubles.

VU — 10ft—sfe— 10 ft— | 20 ft >| ]

K 90 dBA 84 dBA 78 dBA

(min.)
L

FAGURE 14.3.1 Example of 6 dBA Rule (1 ft = 0.305 m)

Figure 22: dBA Rule

In order to have these devices be considered effective standards were set. A
sound level 15 db above the average ambient sound level is required. If the maximum
sound level is known, then it is required to be 5 db above the maximum ambient sound

(NFPA 72, 2013 Edition Section 18.4.3.1). For areas used for sleeping a sound level of a
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minimum 75 dBA is required (18.4.5.1). This was tested at a considered average pillow
height.
Mounting:

Audible: NFPA 72 (2013 Edition) Section 18.4.8 “ If ceiling height 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).” In the text it
also states that permission is given to the installation of ceiling-mounted or recessed

appliances.

Visible: NFPA 72 (2013 Edition) Section 18.4.8 “Wall-mounted appliances
shall be mounted such that the entire lens is not less than 80 inches (2.03 m) and not
greater than 96 inches (2.44 m) above the finished floor or at the mounting height
specified using the performance-based alternative of 18.5.5.6.” Section 18.5.5
references placement of combination audio/visible appliances. This height requirement
is to ensure that the light source (visual) is able to be seen throughout the covered area.

We find the spacing to be referenced in NFPA 72, 2013 Edition, Section
18.5.5.4.1 “Spacing shall be in accordance with either Table 18.5.5.4.1(a) and Figure
18.5.5.4.1 or Table 18.5.5.4.1(b).” See appendix A2 for NFPA tables.

The mounting of the notification appliances for audio and visual stimulation in
the building comply with the NFPA codes listed above and in the text of NFPA 72.
Locations: See Appendix for Floor Plans (Orange Markings)

e Throughout buildings A,B, and C on all floors
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8.2.4 Mass Notification System

Code Blue InterAct 4100 Speakerphone

BUILDING 41 WEST ENTRANCE

® o 0
PUSHFOR HELP ()

Figure 23: Code Blue InterAct 4100 Speakerphone

Specifications:

Nine (9) number storage capabilities

e Nine (9) messages with up to 30 seconds each
e 2 Auxiliary inputs/3 Auxiliary outputs (3 NO or 3 NC)
e 12-24v AC/DC primary power supply
e 12v DC auxiliary power supply
e SLA/AGM battery backup:
504 hours standby
40 hours talk time
e Multiple programming options including:
e Silent monitoring from a remote location
e Programmable ring time
e Self-monitoring capability and fault reporting:
e Loss of power
e Battery low voltage
e Highly flexible, digitally stored voice identifier (standard)
e Multiple password protection levels for security
e Built with powerful DSP technology
e Enhanced speaker and microphone sensitivity
e Operational temperature: -400C to 700C (-400F to 1580F)
e Non-volatile memory ensures programming is retained during power loss

48 |Blanchat



e Conformal coated PCBs; weather resistant construction
e ADA compliant with Braille signage
e Two highly visible LED indicators for hearing impaired
e Optional dual button faceplate and optional keypad
e Sleep mode
A mass notification system is intended to utilize audio signals, visual signals, text
messages, graphic, tactical signals, etc. to communicate an emergency message in order to
provide information to the people in the building or space. This delivery of emergency
information is intended to start evacuation or present valuable information/instructions to the
receiver.
In this building the Code Blue IA4100 FP1 was used. The FP1 signifies that this model is
a standard speaker with a single red Push for Help button. This unit uses some of the most
advanced analog speakerphone technology available. With its location outside of the building
the system needs to be resistant to vandalism and weather. The stainless steel faceplate solves
many of these issues.
As for the internals, this system employs Blue Alert Mass Notification System by Code
Blue. This Blue Alert system allows multiple avenues in order to deliver a message. Feature
such as: live broadcast, text-to-speak, up to 9 pre-recorded messages, multiple warning tones,
and the ability to have a message repeated several times can provide more than one way to
inform the public. Pre-recorded messages are found to be greatly beneficial when tested.
Messages created during an incident can come out unclear, rushed, background noise filled,

and inadequate in information. By recording specific emergency related messages they

information can be structured properly and delivered in an understandable and clear format.
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The mass notification system runs off of an auxiliary power supply. This allows the
system to have a strong power source in order for all components to be used. In the case of an
emergency this system can run off of a reserve battery supply with 504 hours of standby time
and 40 hours of talk time.

This system has the ability to be fully independent with no interface to any of the
buildings fire alarm systems or others. It also has the option to be integrated with the current
emergency systems in the building. In this case, the fire alarm system. When integrated into
the fire alarm system there can be a separate or combination strobe with the fire alarm strobe.
The MNS strobe is usually a clear or yellow color labeled as “ALERT”.

Blue Alert M.N.S. has been found to meet and maintain the standards found in the NFPA

72, 2010 Edition under chapter 24 for emergency communication systems.

8.2.5 Secondary Power Supply

The calculated secondary power supply would require 12.53 AMP-Hours in order to
meet the needs of the system. Due to campus security issues | was unable to access the
electrical room where the backup power supply was located to confirm the system in place

meets the calculated requirements. It was not specified on the plans obtained either.

See Appendix for Calculations

8.2.6 Inspection, Testing, & Maintenance
The inspection, testing, and maintenance of a system can be found in chapter 14 of

NFPA 72, 2013 edition.

Inspection:
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Initial inspections are performed on a building in order to make sure than installation is

up to the standards set by the NFPA 7s’s code and the other installation standards being

utilized. Another key aspect of initial/reacceptance inspection is to comply with approved

design documents. By making sure compliance is kept the reliability of the devices being

operated is maintained. The designers of a system and the authority having jurisdiction

normally are in charge of the responsibilities in initial testing.

Testing: Below is a summarized list of table 14.4.3.2 found in the NFPA 72 Handbook:

1. All Equipment
2. Control Equipment and Transponders

a.

oo o

Functions — Annually

Fuses - Annually

Interface Equipment - Annually
Lamps and LEDs - Annually
Primary Power Supply - Annually

3. Fire AIarm Control Unit Trouble Signals

a.
b.
C.
d.

Audible and Visual - Annually

Disconnect Switches - Annually

Ground-Fault Monitoring Circuit - Annually
Transmission of Signals to Off-Premises Location

4. Supervising Station Alarm Systems — Transmission Equipment

a.

®oo o

f.

All equipment - Annually

Digital Alarm Communicator Transmitter (DACT) - Annually
Digital Alarm Radio Transmitter (DART) - Annually
McCulloh Transmitter - Annually

Radio Alarm Transmitter (RAT) - Annually
Performance-Based Technologies - Annually

5. Emergency Communications Equipment

a.

®ao o

f.

00N

Amplifier/Tone Generators - Annually
Call-in Signal Silence - Annually

Off-hook Indicator (ring down) - Annually
Phone Jacks - Annually

Phone Set - Annually

System Performance - Annually

Engine-Driven Generator- Monthly

Secondary (standby) Power Supply - Annually
Uninterruptible Power Supply (UPS) - Annually
Battery Tests
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10.
11.
12.
13.
14.
15.

16.

17.

a.

b.

(oN

Lead-Acid Type
i. Battery Replacement - Annually
ii. Charger Test — Annually
iii. Discharge Test — Annually
iv. Load Voltage Test — Annually
v. Specific Gravity — Semiannually
Nickle-cadmium Type
i. Battery Replacement — Annually
ii. Charger Test —Annually
iii. Discharge Test —Annually
iv. Load Voltage Test — Semiannually
Sealed Lead-acid Type
i. Battery Replacement — Annually
ii. Charger Test — Annually
iii. Discharge Test —Annually
iv. Load Voltage Test — Semiannually

Public Emergency Alarm Reporting System Wired System — Daily

Remote Annunciators — Annually
Reserved
Reserved
Reserved
Conductors — Metallic
a. Stray Voltage — N/A
b. Ground Faults — N/A
c. Short-circuit Faults — N/A
d. Loop Resistance — N/A
e. Circuit Integrity — N/A
Conductors — Nonmetallic
a. Fiber Optics — N/A
b. Circuit Integrity — N/A
Initiating Devices (17 is summarized)
a. Electromechanical Releasing Device — Annually
b. Fire Extinguishing System(s) or Suppression System(s) Alarm Switch — Annually
c. Fire-gas Other Detectors— Annually
d. Heat Detectors— Annually
e. Manual Fire Alarm Boxes — Annually
f. Radiant Energy Fire Detectors— Semiannually
g. Smoke Detectors — Functional Test — Annually
h. Smoke Detectors — Sensitivity Testing — Annually
i. Carbon Monoxide Detectors/Carbon Monoxide Alarms for the Purposes of Fire
Detection — Annually
j. Initiating Devices, Supervisory — Annually
k. Mechanical, Electrosonic, or Pressure-Type Waterflow Device— Semiannually
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18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.

I.  Multi-sensor Fire Detector or Multi-Criteria Fire Detector or Combination Fire
Detector — Annually
Special Hazard Equipment — Annually (18 is summarized)
Combination Systems — Annually (19 is summarized)
Interface Equipment— Annually
Guard’s Tour Equipment— Annually
Alarm Notification Appliances — Annually (22 is summarized)
Exit Marking Audible Notification Appliance — Annually
Emergency Control Functions — Annually
Area of Refuge Two-Way Communication System— Annually
Special Procedures — Annually (26 is summarized)
Supervising Station Alarm Systems — Receiving Equipment — Monthly (27 is summarized)
Public Emergency Alarm Reporting System Transmission Equipment — Semiannually &
Annually
Low-power Radio— N/A
Mass Notification Systems— Annually

Maintenance:

Maintenance is required by the code. The maintenance performed should be in line

with the manufacturers published instructions. One main point to take into consideration is the

cleaning. For instance, a smoke detector can have its sensors obstructed from a buildup of dust

and particles. Yearly, if not semiannual cleaning would be required in order to maintain the

function of these devices. Other main areas of concern in the subject of cleaning are elevator

hoistways, machine rooms, HVAC ducts, and boiler rooms.

After each alarm normal operation needs to be established as fast as possible. Testing

of retransmission signals is something responsible by the central station and should be done at

regular intervals.
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8.3 Fire Suppression Systems

8.3.1 Water Supply Test Data

A test on the water supply feeding into the school was done on hydrant #29 on campus.
This test is required in order to show that an approved water supply is capable of supplying a
certain level of flow in order to maintain proper operation of the fire protection systems of the
building. The fire department connection (hydrant) must meet the codes listed in the CBC

under section 912 (2010 Edition):

912.1 Installation. Fire department connections shall be installed in accordance with the NFPA
standard applicable to the system design and shall comply with Sections 912.2 through 912.5.

[F]

912.2 Location. With respect to hydrants, driveways, buildings and landscaping, fire
department connections shall be so located that fire apparatus and hose connected to supply
the system will not obstruct access to the buildings for other fire apparatus. The location of fire
department connections shall be approved by the fire chief. [F]

912.2.1 Visible location. Fire department connections shall be located on the street side of
buildings, fully visible and recognizable from the street or nearest point of fire department
vehicle access or as otherwise approved by the fire chief. [F]

912.2.2 Existing buildings. On existing buildings, wherever the fire department connection is
not visible to approaching fire apparatus, the fire department connection shall be indicated by
an approved sign mounted on the street front or on the side of the building. Such sign shall
have the letters "FDC" at least 6 inches (152 mm) high and words in letters at least 2 inches (51
mm) high or an arrow to indicate the location. All such signs shall be subject to the approval of
the fire code official. [F]

912.3 Access. Immediate access to fire department connections shall be maintained at all times
and without obstruction by fences, bushes, trees, walls or any other fixed or moveable object.
Access to fire department connections shall be approved by the fire chief. [F]
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Table 18: Actual Flow Test Information

Cal Poly — Witnessed by Bruce Bjornson of Hoffman and Associates

Test Hydrant ID: #29 Date of Test: 1/31/02
Hydrant Elevation: 0 ft Static Pressure: 85.00 psi
Test Flow: 1045.00 gpm Test Residual Pressure: 65.00 psi
Calculated System Flow Rate: 576.75 gpm Calculated Inflow Residual Pressure: 57.87 psi
Available Inflow Residual Pressure: 78.34 psi

8.3.2 C(lassification & Design Criteria

Laboratory Areas, General storage & Mechanical Spaces

Occupancy: Ordinary Hazard Group 1
Density: 0.15 GPM/SQ. FT.
Max. Area Per Sprinkler: 130 SQ. FT.

Design Area of Discharge: 1500 SQ. FT.

Hose Stream Allowance (Inside and outside) for OH 1: 250 GPM
Water Supply Duration: 60-90 minutes

Office Areas & General Building Spaces

Occupancy: Light Hazard Occupancy
Density: 0.1 GPM/SQ. FT.
Max. Area Per Sprinkler: 225 SQ. FT.

Design Area of Discharge: 1500 SQ. FT.

Hose Stream Allowance (Inside and outside) for OH 1: 100 GPM
Water Supply Duration: 30 minutes

8.3.3 Manual Hydraulic Calculations

Hydraulic calculations done on this building focused on the second floor

on the northeast side. This was found to be the most remote area of the

building in reference to the riser.

The remote area was found to be 1560 square feet with 12 sprinklers

operating. The area of coverage per sprinkler was 130 square feet. All sprinklers

were Viking Micromatic Model M Upright.
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Results showed 264.5 GPM @ 59.79 PSI at the base of the riser. In
comparison to the city water supply this amount is adequate to cover the
required demands. Even with hose stream added in (+250 GPM) the total came
to 514.5 GPM. This is well under the 1045 GPM @ 65 Static and 85 PSI Residual

provided by the city water main.

8.3.4 Location of Components & Sprinkler Specifications
This system was designed with components that conform to the standards
represented in NFPA #13 (1996 Edition) and the standards held by the governing state

of California.

8.3.4.1 Risers:
This system is supported by two risers. One riser is located at the north part of

the building. This riser has a 4 inch pipe coming in for the main, and utilizes a 2 inch
drain. From the 4 inch main it sends off to zone 3 with a continuation of the 4 inch pipe.
Pipe going to zone 2 uses a 3 in pipe coming from the main.

The southern building is the point of connection to the city’s water main and has
a 6 inch main coming from it that is fed into the 4 inch main for the building. A 2 inch

drain is also used here.

u 1 ; - »l —
Figure 24: Building A Riser Figure 25: Building B Riséi’
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8.3.4.2 Cross-Mains:

The branch lines are allied “Dyna-thread / Super 40”. This piping is made of
engineered black steel pipe. The pipe has threaded cast iron or ductile iron fittings.

First Floor: The cross-mains on the east side and the small section in the middle
of the building are made up of 4 inch piping. On the west side the cross-main uses 3
inch piping.

Second Floor: Water coming from the south riser enters on a 4 inch cross-main
and T’s off at the north end of the building going west (toward second riser on the

north) with a 4 inch and east (supplying first floor branch lines) with a 3 inch pipe.

8.3.4.3 Branch Lines:

For the main branch lines allied “Dyna-flow / Super flo” was used. This piping
was engineered as light wall sprinkler pipe. This pipe has grooved fittings and couplings.

First Floor: Branch lines running on the main hallway and through the north
offices uses 1% inch line with the rest of the first floor using 1% inch.

Second Floor: Branch lines running on the main hallway and through the north

offices uses 2 inch line with the rest of the first floor using 1% inch.

8.3.4.4 Sprinklers:

Sprinklers should be spaced no less than 6 feet between two adjacent sprinkler
heads. A sprinkler head shall not be allowed to be closer than 4 feet to a wall and up to
9 feet from a wall (NFPA 13 — 1996 Edition: section 4-6.3.2).

1. Viking Micromatic Model M Pendent with #401 2-Piece Escutcheon

I.  Temp. Rating: 155°F
II.  Finish Head/Escut.: Chrome/Chrome
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[ll.  Number of Sprinklers: 4

IV.  Orifice: % Inch

V. KFactor: 5.6

VI.  Type: Standard Sprinkler Pendent (SSP)

. Viking Micromatic Model M Upright
I.  Temp. Rating: 155°F
II.  Finish Head/Escut.: Brass/ ---
.  Number of Sprinklers: 195
IV.  Orifice: % Inch
V. KFactor: 5.6
VI.  Type: Standard Sprinkler Upright (SSU)

. Viking Micromatic Model M Upright 200
I.  Temp. Rating: 200° F
II.  Finish Head/Escut.: Brass/ ---
[Il.  Number of Sprinklers: 20
IV.  Orifice: % Inch
V. KFactor: 5.6
VI.  Type: Standard Sprinkler Upright (SSU)

. Viking Horizon Mirage Model B-2 Standard Response Concealed
Pendent Sprinkler with White Cover Plate
I.  Temp. Rating: 155°F

II.  Finish Head/Escut.: Brass/White

lll.  Number of Sprinklers: 45

IV.  Orifice: % Inch

V. K Factor: 5.6

VI.  Type: Concealed Sprinkler Pendent (CSP)

. Viking Micromatic Model M/M-5 Sidewall with Model E-1, 2-piece
Escutcheon
I.  Temp. Rating: 155°F

II.  Finish Head/Escut.: Chrome/Chrome

llI.  Number of Sprinklers: 2

IV.  Orifice: % Inch

V. K Factor: 5.6

VI.  Type: Horizontal Sidewall (HSW)

. Viking Microfast Model M Upright Quick Response
. Temp. Rating: 155°F

II.  Finish Head/Escut.: Brass/ ---

. Number of Sprinklers: 72

IV.  Orifice: % Inch
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V. K Factor: 5.6

VI.  Type: Standard Sprinkler Upright (SSU)

7. Viking Horizon Mirage Model B-2 Quick Response Concealed
Pendent Sprinkler with White Cover Plate

I.  Temp. Rating: 155°F
II.  Finish Head/Escut.:
[ll.  Number of Sprinklers: 8
IV.  Orifice: % Inch
V. KFactor: 5.6

Brass/White

VI.  Type: Concealed Sprinkler Pendent (CSP)
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8.3.5 Inspection, Testing, & Maintenance
As seen in NFPA Handbook (20" edition), sprinkler systems will fail if neglected.
Of the reported sprinkler system failures, 55% of them can be attributed to
maintenance not being up kept on the system. Overall the owner of the building is
required to maintain the upkeep on the system when it comes to having it inspected,

tested, and maintained.

Sometimes outside parties can aid in this. Some properties covered by insurance
may be at a high value and/or risk. When it comes to something like this, insurance
companies will sometimes provide help and resources as an extended service to their
clients. This can help the insurance company and the owner of the property to feel
good about the status of the system in place. With a properly installed system that is
kept up to par insurance companies can offer a more precise and possible more

affordable level of coverage to their clients.

In many cities some of this responsibility may be taken up by the fire
department. This is more of a broad inspection to make sure everything is flowing.
Checking the status of valves to make sure they are set and ready or any other minor
needs. This level of inspection is normally very basic and not intended to take the place

of a full inspection.

Most of the time maintenance and inspection is offered by the sprinkler
contractor, manufacturer, or a specialized inspection company. This type of inspection

should be one of the most thorough. Including a full system check that includes
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anything required to properly protect the property. All components should be
addressed and finding reported back to the property owner. This check is seen to meet
the requirements for the needed protection of the property.

Another avenue that is sometimes utilized by business owners is the use of
central station supervision. This person is on contract to watch and maintain all parts of
the system. From waterflow, valve statuses, condition of the equipment, and reminding

the owner of needed upkeep.

Scheduled Maintenance

Table 19: NFPA 13 Table A.27.1 (2013 Edition)

Parts Activity Frequency

Flushing Piping Test 5 years

Fire Department Connections | Inspection Monthly

Control Valves Inspection Weekly — Sealed
Inspection Monthly — Locked
Inspection Monthly — Tamper Switch
Maintenance Yearly

Main Drain Flow Test Quarterly — Annual

Open Sprinklers Test Annually

Pressure Gauge Calibration Test

Sprinklers Test 50 Years

Sprinklers — High-temperature | Test 5 Years

Sprinklers — Residential Test 20 Years

Waterflow Alarms Test Quarterly

Preaction/Deluge Detec. Sys. | Test Semiannually

Preaction/Deluge Systems Test Annually

Antifreeze Solution Test Annually

Cold Weather Valves Open and Close Valves Fall, close; Spring, open

Dry/Preaction/Deluge System | Test Annually

Air and Water Pressure Inspection Weekly

Enclosure Inspection Daily — Cold Weather

Priming Water Level Inspection Quarterly

Low-point Drains Test Fall

Dry Pipe Valves Trip Test Annually — Spring

Dry Pipe Valves Full Flow Trip 3 Years — Spring

Quick-opening Devices Test Semiannually
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8.4 Structural Fire Protection

8.4.1 Construction Type and Fire-Resistance Requirements

TABLE 601 FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (hours)

Table 20: CBC 2010 Edition - Table 601

TYPE | TYPE Il TYPE IlI TYPE IV TYPE V
BUILDING ELEMENT A B A B A HT AT B
Primary structural frame a a
2 1 1 HT 1
(see Section 202) 3 L 0
Bearing walls
Exterior 3 2 1 0 2 2 1 0
Interior 3° 28 1 0 1 1/HT 1 0
Nonbearing walls and partitions
Exterior See Table 602
Nonbearing walls and partitions See Section
Interior 0 0 0 ¢ 0 602.4.6 0 0
Floor construction and secondary
2 1 0 1 HT 1 0
members (see Section 202)
Roof construction and secondary 11/2b e b o e uT < o

members (see Section 202)

The construction of this building is found to be a Type II-B construction according to the

2010 CBC. This is a non combustible construction. As seen in the table above the building is

not required to have any fire resistive ratings for the primary structural frame, bearing walls,

nonbearing walls and partitions, floor construction, and roof construction.

8.4.2 Walls/Partitions

Below shows the structure of the various non-rate/rated partitions. For these partitions

fire/smoke sealants and/or fire safing should be used at the head of rated partition jambs

where the jamb meets with dissimilar materials. At the base/sill of the partition fire sealants do

not need to be used.
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Figure 29: Wall/Partition Diagram

Gypsum:

For the walls/partitions two types of gypsum board is used. Type ‘X’ gypsum board

measuring 5/8” being one. For ‘Wet’ spaces require a water resistant type ‘X’ gypsum board

measuring 5/8” thick is used. These ‘wet’ spaces can be defined as the bathrooms, janitors’

closet, and other similar spaces.

Vertical Stud Framing:
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3 5/8” Steel Stud Partitions - 20 Gage - Spacing @ 16” O.C. - Used up to 16’-4” High
3 5/8” Metal Stud Partitions - 18 Gage - Spacing @ 16” O.C. - Used from 16’-4” to 17’-10” High

3 5/8” Metal Stud Partitions - 16 Gage - Spacing @ 16” O.C. - Used from 17’-10” to 19’-2” High

4” Metal Stud Partitions - 20 Gage - Spacing @ 16” O.C. - Used up to 17’-8” High
4” Metal Stud Partitions - 18 Gage - Spacing @ 16” O.C. - Used from 17’-8” to 19’-4” High
6” Steel Stud Partitions - 20 Gage - Spacing @ 16” O.C. - Used up to 24’-5” High

Some parts of the building use non-rated partitions that are full height, For the
corridors in this building we see a 1-hour fire rated partition with 20-minute doors and 45-
minute protection of all other openings being used, For occupancy separatipn, 1-hour fire

rated partition with 60-minute opening protection i$ used
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Figure 30: Partition Differentiation

Life Safety Code 2012 - 7.1.3.1 Exit Access Corridors. Corridors used as exit access and serving
an area having an occupant load exceeding 30 shall be separated from other parts of the
building by walls having not less than a 1-hour fire resistance rating in accordance with Section
8.3
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9 Performance-Based Design

Performance-based design method is an alternate method to the prescriptive design
requirements of NFPA 101. This method can be applied when a buildings unique design does
not meet the required specifications of the code. This performance-based analysis can be used
to show that the building does uphold the minimum level of tenability in order for a full and
safe evacuation of the buildings occupants to take place. Proving that the level of safety in the
building is maintained can justify that the building is safe enough to build outside of the

prescriptive requirements.

In this report NFPA 101 Chapter 5 will be used as a guide to the criteria of a
performance-based design analysis. For Building 41 two design fires are selected and
evaluated. Various software tools will be employed in order to simulate the fire, examine the

tenability of the building during the fire, and determine the egress time of the occupants.

9.1 Performance Criteria
Section 5.2.2 of NFPA 101 specifies a performance criterion concluding that, “Any
occupant who is not intimate with ignition shall not be exposed to instantaneous or cumulative

untenable conditions.” (NFPA 101 Section 5.2.2%).

NFPA 101 also states in section 5.3.1 that the prescriptive requirements be retained in
that the building’s fire protection systems and features comply with applicable NFPA standards

for those systems and features.
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9.2 Tenability Requirements
In order to ensure the building occupants remain safe, a tenability criterion is used to
set a tolerable level of exposure during the egress of the building. The table below outlines the

limits used in this analysis for tenability at a height of 6 feet above the occupied floor levels.

Table 21: Tenability Limits

Tenability Limits

Performance Criteria Tenability Limit Source

Temperature 60°C SFPE Handbook 3™ Edition 2-
129 Table 2-6.19

Visibility 4 Meters SFPE Handbook 3™ Edition
Table 2-4.2 for Familiar
Occupants

Radiant Heat Flux 2.5 kWm™ or 375°C SFPE Handbook 3™ Edition 2-
129 Table 2-6.19

Carbon Monoxide 30,000 ppm/min (1,000 ppm | NFPA 101

for 30 minutes)

9.2.1 Temperature: < 60°C for >30 minutes

For a smoke layer 6 feet above the walking surface a temperature tenability limit of 60°C
is used. This allows exposure for over 30 minutes at that level without it having life
threatening affects on the egressing occupants (SFPE Handbook 3" Edition Table 2-6.19).

Table 2619 Limiting Conditions for Tenability Caused

by Heat!®
Moda of Tolarance
Hesat Transiar Internsity Tim=
Radiation <25 KW-m= =5 min
2.5 kW-m= s
10 kW-m—= ds5
Cormvaction <60°C 100% saturated =30 min
100°C <10% HO® 12 min
120°C <10% HO T min
140°C < 10% HO 4 min
160°C <10%: HaO 2 min
180°C <10% HO 1 min

"N
Copytight BAE L.
Figure 31: Tenability Limits for Heat

67 |Blanchat




9.2.2 Visibility: 4 Meters

The smoke layer should not descend before 6 feet above the walking surface. A visibility
limit of 4 meters can also be employed for occupants that are familiar with their surroundings
(SFPE Handbook 3" Edition Table 2-4.2). Occupants of this building are considered to be

familiar with their surroundings.

Table 2-4.2 Allowable Smoke Densities and Visibility
That Permits Safe Escape

Degraa of Familiarity Smoke Density

with Insids Building (extincfion cosfficiant) Visibility
Unfarmiliar 0.15 1/m 13m
Familiar 0.5 1m 4dm

Figure 32: Tenability for Visibility — SFPE Hb. Table 2-4.2

9.2.3 Radiant Heat Flux: < 2.5 kW/m?

The hot smoke layer can produce a radiant heat flux to the occupants walking below it.
This heat flux shall not exceed 2.5 kW/m? in order to keep occupants from experiencing pain on
exposed skin. In order to stay below this value the smoke layer temperature needs to stay

below 375°C (SFPE Handbook 3" Edition Figure 2-6.29).
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Physical Parameters During Early Stages of Single Armchair Boom Bum

Haat flunx Temperature Smoke extinction Smoke  Mass loss
(KW'ma)  [(Wicma) (=) coefficient {1/m) (Ovm) (kg's)
r 0016
102 100 ~
T q _
Smoke
800 | & - 0.012
101 0 | 5
- 5
Tenability limit [ 400 | 4 - 0.008
25 0.25 + —
i a
100 10 |
C 2 1
- 200 f F 0,004
E Smoke i
i — 7/', tenability limit q
<
101 102 = 0 & 1] . e— 0 0 - Lo

2 3 4 K & T B 9 10
Time (min)

Figure 2-6.29. Profiles for heat {radiant flux and temperature), smoke and mass loss rafte dur-
ing the first 10 min of a single armchair (polystyrene, with polyurethane cushions and covers)
room burn.5¢ {(Expanded detail from Figure 2-6.15.) Histogram shows average temperature each
minute during the first five minutes.

Figure 33: Heat Flux & Temperature from the SFPE Hb. Figure 2-6.29

9.2.4 Carbon Monoxide: 1,000 ppm for 30 minutes
A person’s ability to exit a building is impaired by a decrease in the amount of oxygen in
the building along with the toxic effects that Carbon Monoxide has. NFPA 101 defines a

tolerable amount of CO to be at 1,000ppm for up to 30 minutes of exposure.

9.3 Available Safe Egress Time vs. Required Safe Egress Time
During a fire the egress of the occupants is a crucial part of performance-based design.
Life safety of the occupants is considered to be achieved when the required safe egress time

(RSET) is shorter than the available safe egress time (ASET).
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9.3.1 Available Safe Egress Time (ASET)

The definition of ASET reads: “...The time when fire-induced conditions within an
occupied space or building become untenable.” (SFPE Handbook 3" Edition Chapter 14 Page 3-

367). These tenability limits are set in the above section 9.2 and shall be maintained.

9.3.2 Required Safe Egress Time (RSET)

The RSET is the amount of time that is passes from the start of the fire until the last
occupant has exited from the building. This time needs to be less than the ASET time in order
for this building to be considered to have passed the requirements for life safety. RSET can be
broken down into time intervals that total RSET. This information can be found in the SFPE

Handbook 3" Edition under Chapter 14.
RSET =tg+t,+to+ &+ te

Where,
tq = time from fire ignition to detection (Detection Time)

t, = time from detection to notification of occupants of a fire emergency (Notification Time)
t, = time from notification until occupants decide to take action (Pre-Movement Time)
t; = time from decision to take action until evacuation commences (Action Time)

te = time from the start of evacuation until it is completed (Travel Time)

The figure below from the SFPE Handbook (Figure 3-13.3) shows the sequence of the
occupants’ response to a fire.
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Figure 34: ASET vs RSET Chart

9.3.4 Detection Time (ta) and Notification Time (t.)

The time till detection and notification is the period of time that elapses from the start
of the fire in the building until the occupants of the building are aware of the fire and need to
evacuate. Occupants will detect or become aware of the fire either by visual conformation, by
detectors, sprinklers, manual pull stations, or by fire induced conditions such as heat and

smoke.

For this building visual confirmation or triggering of the fire sprinkler system would be
the main source of detection for scenario 1. There are no smoke or heat detectors located in
the corridor lounge area. A detection and notification time of 59 seconds will be used for

scenario 1. This time is found by the activation of the sprinklers in FDS.

A similar time of 60 seconds shall be implied for the second scenario as an estimate of
the time of someone discovering the fire and using a manual pull station. This area also has no
smoke or heat detectors around the source of the fire. The second fire is in the main corridor
and easily visible throughout the length of the building making its detection and notification

time fast.
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9.3.5 Pre-Movement (to) and Action Time (t;)

This is the time it takes for a person to begin exiting the building after the occupant
realizes there is a fire or alarm sounding. The amount of time required for this can vary
depending on where the occupant is or what they are doing. The occupant might need to
investigate, make a decision on the level of danger, shut down a workstation, collect
belongings, warn others around them, and seeking assistance. This complex thought process is

something that varies upon each individual situation.

The NFPA Handbook estimates the delay time to the start of evacuation in table 4.2.1.
This building would fall under mid-rise office building. Adding together the mean delay times
for a cool day and a warn day and then taking their average showed a delay time of 51 seconds.

This a delay time of 51 seconds will be applied as the total delay time (t,+to+t;).

9.3.6 Travel Time (te)
Travel time is the time from the start of the occupants’ evacuation until the end of it.

The occupant travel time was calculated using the Pathfinder software for this analysis.

9.4 Computer Modeling Software

9.4.1 Pathfinder

Pathfinder is a graphical modeling software that was developed to predict the egress
times of occupants in buildings. This was used in order to obtain the evacuation time of the
building in this project. This interface allows the user to create a 3D rendering of the building,

insert occupants on an individual level, set walking speeds/behaviors, and provide a video
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simulation of the total evacuation of the building. This software was developed by

Thunderhead Engineering.

9.4.2 PyroSim

PyroSim is an advanced fire modeling graphical user interface. It was used in bulk
geometry design and simple parameter inputs. It produces an exportable Fire Dynamics
Simulator (FDS) input file to be used by FDS. This software was developed by Thunderhead
Engineering and was used to create the FDS models. This software allows the user to see the

model in a 3D design instantly in order to ensure the inputs the user is encoding are correct.

9.4.3 Fire Dynamics Simulator (FDS)

Fire Dynamics Simulator is a simulation for low speed flows that has an emphasis on
smoke and heat transport from fires. It is a computational fluid dynamics model. FDS was
developed by the National Institute of Standards and Technology (NIST) and first released in

February 2000. Version 6 of the FDS software was used in the analysis of this report.

9.4.4 Smokeview (SMV)
Smokeview is a 3D visualization program used to display the output of FDS simulations.

Smokeview was also created by the researchers at NIST.
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9.5 Design Fire Scenarios
NFPA 101 defines eight different design fires. For this analysis two of the eight design

fires are being used. Below are the design fire criteria according to the text from NFPA 101.

5.5.3.1* Design Fire Scenario 1. Design Fire Scenario 1 shall be described as follows:
(1) It is an occupancy-specific fire representative of a typical fire for the occupancy.
(2) It explicitly accounts for the following:

a) Occupant activities

b) Number and location of occupants

c) Room size

d) Contents and furnishings

e) Fuel properties and ignition sources

f) Ventilation conditions

g) Identification of the first item ignited and its location

5.5.3.2* Design Fire Scenario 2. Design Fire Scenario 2 shall be described as follows:

(1) It is an ultrafast-developing fire, in the primary means of egress, with interior doors open at
the start of the fire.

(2) It addresses the concern regarding a reduction in the number of available means of egress.

74 |Blanchat



9.6 Scenario 1 - Corridor Lounge Area

This fire scenario is located on the first floor on the west section of the building. This
lounge area is an extension of the primary corridor. This area is mainly used by students as a
place to study, rest, or meet fellow students. The area is furnished with a couch, a few chairs,
and a table. The source of the fire will be on the couch located near the north wall. The area
has a sprinkler located directly above the center of the room for complete coverage. Below you

can see the location of the fire.

=
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Figure 35: Scenario 1 — Couch in the Corridor Figure 36: Scenario 1 - Corridor

The sofa located on the north side of the room will be assumed to ignite and develop
the fire. For the purpose of this experiment it will be assumed that none of the other

combustibles in the room will ignite at this time.
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9.6.1 HRR

The sofa is modeled from a HRR curve found in the SFPE Handbook figure 3-1.52.
Specifically curve F32 from the figure. This is a three cushion sofa made of polyurethane foam
padding. This foam padding complies with California TB 117 Standard. The fabric on this couch
is polyolefin fabric. This furniture item is widely bought by consumers and is considered to be
one with the worst performance rating when studied in a fire. Below you see the graph of the
HRR used. This graph provided the basis for the FDS input parameters. In FDS a ramp function

will be implied to best match the live burn results in order to create a simulated fire for this

design fire scenario.
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Figure 3-1.52. Several upholstered furniture items
tested by NIST.

Figure 37: Scenario 1 — F32 Sofa HRR (SFPE Hb Figure 3-1.52)
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9.6.2 PyroSim

Below is building 41 modeled in Pyrosim. PyroSim was used in modeling the bulk
geometry of the building and imputing in the basic parameters of the experiment. In the model
the couches appear in red. The blue dot located above the couches is the sprinkler that is
found in the corridor area. This sprinkler sits at 4.2 meters high with the ceiling at 4.4 meters
high. This sprinkler serves at the detecting device. Upon activation the flow switch will sound

the alarm notifying the occupants of the building that there is a fire.

son: alFoos -+ |2 W@ #(@ 2| ¢ EEEEERER) D () G

Figure 38: Scenario 1 — PyroSim Overview Figure 39: Scenario 1 — Couch

9.6.3 FDS
Below is a look at the FDS model before ignition takes place. The FDS model is shown

here as an outline of the obstructions in order to clearly see the fire progress during simulation.
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Figure 40: Scenario 1 — FDS Overview
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At 59 seconds into the simulation the sprinkler activates. Upon activation the HRR for the
couch is set to plateau and remain steady for the rest of the simulation. The sprinkler is

designed to contain the fire to that area and keep it from growing.

Lt "'J ‘lllll T
__ .ﬂ mliliﬂiﬂu,,,mum

Time:so0 (I
Figure 41: Scenario 1 - Sprinkler Activates @ 59 Seconds

Scenario 1 @ 60 Seconds
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Figure 42: 41 Scenario 1 Tenability >4m at 60 Seconds
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Figure 43: Scenario 1 Tenability < 60°C at 60 Seconds

The figures above show the tenability for scenario 1 at the 60 seconds time mark.
Tenability levels were determined and set in section 9.2 of this report based off of studies done

by outside sources.

In the figure above, the fire has steadily grown up until the 59 second mark where the
sprinkler fires. From these figures it can be seen that the tenability for visibility and

temperature have not yet been exceeded at the 60 second time stamp.

9.6.4 ASET vs RSET
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Figure 44: Scenario 1 — Tenability Limit is Reached for >4m Visibility 6 ft Above Floor @ 240s
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Figure 45: Scenario 1 - Tenability of < 60°C Has Not Been Exceeded at 240 Seconds

ASET: Above captures the building at 240 seconds. The purple line indicates 6 feet above the
occupants walking surface. The tenability criterion for visibility is exceeded at this time frame.
Visibility is found to be the most limiting condition and will be used to set the ASET for the
model at 240 seconds. Therefore, the Available Safe Egress Time for scenario 1 is set at 240

seconds after ignition of the sofa in the corridor of the hallway of Building 41.

RSET: The Required Safe Egress Time of the building was found from the predictions made in
section 9.3.2 of this report combined with the evacuation time determined from the computer

simulated egress of the building performed by Pathfinder.
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Exited: 0/587

Exited: 587/587

Figure 47: Pathfinder at 81.5 Seconds and Complete Evacuation

The building took 1 minute and 21.5 seconds (81.5 Seconds) to fully evacuate the
maximum occupant load of 587 people from the building to an area of safe refuge. This time
will be added to the detection, notification, pre-movement, and action time in order to find a

final REST time of 191.5 seconds.
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9.6.5 Summary of Scenario 1
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Figure 48: Scenario 1 Sprinkler Temperature
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Figure 49: Scenario 1 HRR vs. Time

From the charts above it is shown that the sprinkler fires at 59 seconds setting the

maximum HRR for the fire at 398 kW.
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Scenario#1 — Sofa Fire in Corridor
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Figure 50: Scenario 1 — ASET vs. RSET

RSET = 191.5 Seconds

ASET = 240 Seconds

The Available Safe Egress Time exceeds the Required Safe Egress Time with a margin of
48.5 seconds. This building passes the performance based design criteria for maintaining

tenability of the occupants during the complete egress of the building.
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9.7 Scenario 2 - Cabinet Fire in the Main Walkway

The next scenario is located on the first floor on the east section of the building. The
area focused on is located under the main set of stairs. Under the stairs are two large metal
filing cabinets stocked with paper. These cabinets pose a threat for arson and would take out a
primary means of egress if set on fire. There is a sprinkler near, but not directly over the
source. Due to the openness of the area this sprinkler would not be expected to activate until

the fire is fully developed.

]=|A| L/
Figure 51: Scenario 2 — Cabinets in Main Walkway Figure 52: Cabinets Under the Stairs

The two cabinets located under the stairs will be
assumed to ignite and develop the fire. For the purpose of
this experiment it will be assumed that none of the other
combustibles in the area will ignite at this time. The blue
indicates the sprinkler that is found in the main walkway.

This sprinkler sits at 4.2 meters high with the ceiling at 4.4

meters high. Figure 53: Sprinkler Location
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9.7.1 HRR

The cabinets are modeled from a HRR curve found in the SFPE Handbook figure 3-1.15.
They are considered metal office storage units with a clear aisle. Below you see the graph of
the HRR used. This graph provided the basis for the FDS input parameters. In FDS a ramp
function will be implied to best match the live burn results in order to create a simulated fire

for this design fire scenario.
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Figure 3-1.13. Storage units.

Figure 54: Scenario 2 — Metal Office Storage Units HRR (SFPE Hb Figure 3-1.15)

9.7.2 PyroSim
Below is building 41 modeled in Pyrosim. Like the previous scenario, PyroSim was used

in modeling the bulk geometry of the building and imputing in the basic parameters of the
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experiment. In the model the cabinets appear in red. The blue dot located above the cabinets
is the sprinkler that is found in the main walkway. This sprinkler serves as a detecting device,

but due to its placement will not be the first source of detection.
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Figure 55: Scenario 2 — PyroSim Overview Figure 56: Scenario 2 — Cabinets

9.7.3 FDS

Below is a look at the FDS model before ignition takes place. The FDS model is shown

here as an outline of the obstructions in order to clearly see the fire progress during simulation.
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Figure 57: Scenario 2 — FDS Overview
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Scenario 2 @ 60 Seconds
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Figure 58: Scenario 2 - Tenability >4m at 60 Seconds
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Figure 59: Scenario 2 - Tenability < 60°C at 60 Seconds

The figures above show the tenability for scenario 2 at the 60 seconds time mark.
Tenability levels were determined and set in section 9.2 of this report based off of studies done

by outside sources.

In the figure above, it can be seen that the tenability for visibility and temperature have

not yet been exceeded at the 60 second time stamp.
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9.7.4 ASET vs RSET

-55.254.953.952.951.950.843.948.947.845 845544 840.992.941 940.839.835.307 930 935 934.953.832.931,830.829 928, 927.926.925 324 8238 22.971 920913.815.917 916,615,914 913.812911.9108-8.9-59-7.9-6.9-5.9-4.9-3.9-2.9-13-03 0.0

400

000
HRR: 288.7 K

-y __|

Mem Loa:24%

IFvamE rate: 25 mesh: 1
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Frame: 771

ez

Figure 61: Scenario 2 - Sprinkler Fires at 231 Seconds
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Figure 62: Scenario 2 - Tenability Limit is Reached for <60°C Temp 6 ft Above Floor @ 300s
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ASET: Above captures the building at 180 seconds and at 300 seconds. The purple line
indicates 6 feet above the occupants walking surface. The tenability criterion for visibility of
more than 4 meters fails at 180 seconds. The tenability criterion for temperature staying lower
than 60°C fails at 300 seconds. Visibility is therefore found to be the most limiting condition
and will be used to set the ASET for the model at 180 seconds. Therefore, the Available Safe
Egress Time for scenario 2 is set at 180 seconds after ignition of the cabinets in the main
walkway of Building 41. The sprinkler activated at 231 seconds, but is considered not effective
toward the life safety of the occupants due to the fact that it did not activate until after the
ASET frame had passed.

RSET: The Required Safe Egress Time of the building was found from the predictions made in
section 9.3.2 of this report combined with the evacuation time determined from the computer

simulated egress of the building performed by Pathfinder.

Exited: 0/587

Figure 63: Scenario 2 — Pathfinder Overview Before Egress Begins with East Stairs Closed
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Exited: 496 /587

Exited: 587 /587

Figure 65: Scenario 2 - Pathfinder at 141.3 Seconds and Complete Evacuation

For this simulation the east stairs were considered unusable to account for the worst
case scenario of a main path of egress being taken out by a fire. At 60 seconds after first
movement begins the main exit doors on the east side close to simulate conditions being

untenable for visibility due to fire found from the FDS model at 180 seconds after ignition. The
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building took 2 minutes and 21.3 seconds (141.3 Seconds) to fully evacuate the maximum
occupant load of 587 people from the building to an area of safe refuge. This time will be
added to the detection, notification, pre-movement, and action time in order to find a final

REST time of 252.3 seconds.
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9.7.5 Summary of Scenario 2
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Figure 67: Scenario 2 HRR vs. Time

From the charts above it is shown that the sprinkler fires at

maximum HRR for the fire at 815 kW.

231 seconds setting the
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Scenario#2 — CabinetFire Under The Stairs
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Figure 68: Scenario 2 — ASET vs RSET

RSET = 252.3 Seconds

ASET = 180 Seconds

The Available Safe Egress Time does not exceed the Required Safe Egress Time. This
building fails the performance based design criteria for maintaining tenability of the occupants

during the complete egress of the building.

10 Conclusion

This report on the Grant M. Brown Engineering Building evaluated both the prescriptive-
based design and a performance-based analysis. The prescriptive-based design applied to this
building was covered and summarized in detail throughout the report with an overview of the

active and passive fire protection systems.

The performance-based analysis of this report focused on evaluating how effective the
prescriptive-based requirements were in protecting the life safety of the occupants. It was
found that the fire protection systems were not adequate for the building in one of the
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scenarios. It failed to maintain the life safety of the occupants during a full evacuation of the
building. The performance based analysis shows that the tenability criteria has not been met
for scenario 2. The building became untenable before a full evacuation could take place. The
available safe egress time (ASET) was significantly less than the required safe egress time
(RSET). Therefore the system in place does not provide a level of safety required to protect all

of the occupants in various fire scenarios during the egress of the building’s occupants.

11 Recommendations

e Aclear area under the east side stairs needs to be maintained in order to prevent the
loss of a main path of egress due to ignition of flammable objects under the stairs
whether by accident or arson.

e Staff and students should be trained on the building’s fire evacuation plan at the beginning of
each quarter.

e Consideration of installing a sprinkler on the underside of the stairs in order to prevent
fires like scenario 2 from jeopardizing the use of a main path of egress.

e Scheduled Inspection, Testing, and Maintenance (ITM)

e Keep the main path of egress clear of obstructions.
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Appendix A

Fire Detection, Alarm, and Communication Systems

Secondary Power Supply

Table 22: Secondary Power Supply

Standby Standby Alarm System
Current Current Current Per Alarm
Per Unit Per Unit Unit Current
Item | Description | (AMPS) QTy (AMPS) (AMPS) QTy (AMPS)
A FACP .25 X 1 = .25 .65 X 1 = .65
B Smoke Det .00036 X| 19 |= .00684 .00036 X 19 = .00684
C Heat Det .0003 X| 2 = .0006 .0003 X 2 = .0006
D Duct Det .0003 X| 38 |= .0114 .0003 X 38 = .0114
E Man Pul .000375 | X| 19 |= .007125 .005 X 19 = .095
Monitor
F Mod .00035 X 7 = .00245 .00035 X 7 = .00245
G Relay Mod .000375 [ X| 12 |= .0045 .000375 | X| 12 |= .0045
H Hrn/Str P24 0 X| 14 | = 0 .082 X 14 = 1.148
I Strobe S24 0 X 4 = 0 .064 X 4 = .256
H20 Bell
J KMS .03 X 1 = .03 .03 X 1 = .03
K Relay AP&C .015 X 7 = .105 .015 X 7 = .105
L Ceil Hrn/Str 0 X 5 = 0 .091 X 5 = 455
M Strobe S12 0 X| 4 = 0 .074 X 4 = .296
N Hrn/Str P12 0 X| 15 | = 0 .087 X 15 = 1.305
O | Floor Smoke .0003 X| 2 = .0006 .0003 X 2 = .0006
P FCPS .001287 | X 1 = .001287 .001287 X 1 = .001287
Total System Standby Total System Alarm
Current (AMPS) 419802 Current (AMPS) 4367677

Required Operating Time of Secondary Power Source from NFPA 72, 2013 Edition, Section 10.6.7.2.1

Standby: 24  Hours Alarm: 5 Minutes x 1/60 0.0833 Hours

Required Total Required Require Total Required

Standby System Standby d Alarm System Alarm

Time Standby Capacity Time Alarm Current

(Hours) Current (AMP-Hours) | (Hours) Current (AMP-Hours)

(AMPS) (AMPS)

24 X |.419802 = | 10.075248 .0833 X | 4.367677 = |.3638274941
Required Required Total Factor of Required Battery
Standby Alarm Required Safety Capacity (AMP-
Capacity (AMP- Capacity Capacity Hours)

Hours) (AMP-Hours) (AMP-Hours)
10.075248 +|.3638274941 | = | 10.43907649 1.2 =| 12.52689059
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Fire Alarm Plan Drawings
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Room Spacing for Alarm & Notification Devices

NFPA 72, 2013 Edition, Table 18.5.5.4.1(a), Table 18.5.5.4.1(b), and Figure 18.5.5.4.1

TABLE 18.5.5.4.1(a) Room Spacing for Wall-Mounted TABLE 18.5.5.4.1(b) Room Spacing for Ceiling-
Visible Appliances Mounted Visible Appliances
Minimum Required Light Output Maximum Minimum
Maximum Room Size [Effective Intensity (cd)] Maximum Room Size Lens Height*  Required Li;
One Light Four Lights per Room 0;;?;:;{5)” a
Jt m per Room  (One Light per Wall) ft e ft - Light (2 4)
nem Ml % e 0%x20 61x61 10 30 15
x28 8.53x8.53 30 NA
30%30 9.14x9.14 34 NA 30x30  9.1x9.1 10 3.0 30
40x40 122x122 10 3.0 60
oesl) | 1Zexale o I 44x44 134x134 10 30 75
45x45 13.7x13.7 75 19 = . S
50x50 152x152 94 30 2020  6.1x6.1 20 6.1 30
54x54 16.5x%16.5 110 30 30x30 91x91 20 61 45
55x55 16.8x16.8 115 30 44x44 134x134 20 6.1 75
60x60 183x183 135 30 46 x46 140x140 20 6.1 80
63x63 192x19.2 150 37 20%20 6.1x6.1 30 9.1 55
68 x68 20.7 x20.7 177 43 30x30 9.1x9.1 30 9.1 75
70x70 213x21.3 184 60 50x50 152x152 30 9.1 95
80x80 244x244 240 60 53x53 162x162 30 9.1 110
90x90 274x274 304 95 55%55 168x168 30 9.1 115
100x 100 30.5x30.5 375 95 59x59 180x180 30 91 135
110 x 110 33.5x33.5 455 135 63x63 192x192 30 9.1 150
120x 120 36.6x366 540 135 68x68 207x207 30 9.1 177
130 x 130 39.6x 39.6 635 185 70%70 213x21.3 30 9.1 185

NA: Not allowable. | *This does not preclude mounting lens at lower heights.

L_| = T
Visible 1—

appliance (6.1m)

FIGURE 18.5.5.4.1 Room Spacing for Wall-Mounted
Visible Appliances.

2013 National Fire Alarm and Signaling Code Han
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Catalog Cut Sheets

NFS2-640

Intelligent Addressable
Fire Alarm System

General

Tha NF52-840 infeligent Fire Alorm Condrol Pamnsal i= part of
tha ONYXN® Sares of Fire Alarm Controls from HOTIFIER.

In shand-alone or network configurations, ONYX Sciez prod-
ucts masts virdually every applicaion reguirement.

Tha NFE2-840'z modular decign makes sy=iem plonning coxs-
ier. Tha panal can be configured with just o few devices for
smoll building applications, or networked with many devices o
protect a lege campus or a high-rice office block. Simply add
additional pefphenl squipmsnt io suit the spplicetion.

A host of cbhar options are svaileble, incuding single- or mulli-
channal voice; firefighters telephone; LED, LCD, or PC-based
grephic mnnunciators; fire or integnation nebworking; sdvanced
detecfion products for challenging environmantz, and mony
addiicnal opticns.

NOTE: Unigss caled out with 8 version-speciic “E” af he end of
e pat mmba, NFF2-640 rafers 0 modas NFS2-640 and
NES2-B40E; simiady “CPLE2-B40F rafes o modals CRUEZ-840
and CAL2-B40E

Features

= Cariified for seiemic applications when used with the sopro-
prinie saizmic mounting kit.

= Approved for Marine applicafions when wused with Echod
compatibla equipment (zea DN-B0688).

s Ono, expandable to two, isolated inteligant Signaling Line

Circuit (SLIC) Shda 4, 8 or 7.

= Up o 159 deteciors (eny mix of ion, phobo, thermal, or
muli-sencor) and 159 modules {Addreszable pull stations,
nofmelly cben contact devices, hwo-wire smoka, nobfico-

Bon, or relay) pBer SLC. 218 devices par loop/828 por FACP

or nebwork noda.

s Standard Bl charsder display, 840-chamctar large disploy

{HNCA-2, oF display-Jess (o node on o nvehwodk ).

= Mabwork cplions:

— High-spead network for up io 200 nodes (MFS2-3030,
NF52-840, NFS-32NC), NFS-Z205YS, NCA-2, DVC,
OMNY X Works, NF5-3030, NF5-84D, and MCA).

— Standerd nebwork for up o 103 nodes (NFS2-3030,
NF52-840, NF5-32C)., NF5-Z205Y5, NCA-Z, DVC,
ONYX'Works, NCS, NF5-3020, NF5-840, NCA, AFP-200,
AFP-200/400, AFP-1040, ond AM3020). Up to 54 nodas
whan DVC is used in network paging.

= 8.0 A owiich mode powar supply with four Closs AB built-in
Molificolion Appliance Cirouits (MAC). Sclecioble Sy=iom
Sencor, Wheslock, or Geniex skrobe synchronizaBon.

= Buillin Alarm, Trouble, Security, and Supenvisory reloys.

= ‘eriFire® Tooks online or offline programming utility. Uplood’
Diownload, seve, shore, check, compane, and simulais pansl
databaszes. Upgrade panal firmears.

s Avioprogramming end Wak Test reports.

= Multiple central stafion communicetion opons:

— Gtandord UDACT

= Infermat

— Internat’ GEM

® B0characher remoles annuncisiors {up to 32).

DM-T111:G = &-12

NOTIFIER’
by Honeywell

Intelligent Fire Alarm Control Panels

LT

NFS52-640

» ElA4BE snhundabors, including custom graphics.

=  Prinber imerfeces (Blicolumn end 40-cobumin prindsrs).

= History file with B00-owant copaciky in nomolatilc memaory,
phus sepamsis 200 event clarm-only fils.

= fAlarm Varificaion salecion per point, with ioly.

* PrasighalPociive Alarm Sequance (PAS).

= Silemnce inhibit and Aubo Silence imer options.

* Morch timatemponlCalifornia bwo-slage coding/sirobe
syhchronizafion.

* Figld-progrommable on paned or on PC, with VariFire Toals
program check, compare, simuleis.

= Full WERTY keypmd.

» Ballery charger supports 18 — 200 AH balterias.

= Non-alerm points for lowser prioty fundions.

* Remole ACK/Sighal Slance/Sysiem AesmtDiill via monitor
modules.

» FAutomatic time control functionz, with hoidoy exoepfions.

» Surfars Mount Techniology {SMT) alecronics.

= Exipncive, built-in transicnt probection.

= Powarful Bockan logic eguations.

= Support for SC5 Seriec smoke control system in HWAC
moda.

NCA-ZAS PRIMARY DISPLAY

= Backiit, 840-chamcter dizplay.

» Supporis SC5 Serfes smoke control system in FSCE mode
whaen SCS iz connecled o the MCA-2 used os primony
display.

» Supporis IVC digisl sudic loop.

= Printer and CAT EIA-232 poris.

» ElA-48E pnnundator and tarmingl mode parts.

= Alarm, Trouble, Supsrvizory, and Security relays.

FLASHSCAN® INTELLIGENT FEATURES

= Poll up o 318 devices in kess than two seconds.

= Activels up to 159 cutputs in less thon five seconds.

=  Multicolor LED= blink device sddress during Walk Test.

DH-711120 » (8002 HE — Faps 1 of B
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@ NnoTIFIER

Movember 13, 2002 DM-ET14 - H-200

FS1-751 and FSP-751/751T7

Low-Profile Intelligent Plu

Smoke Detectors with Flash
Section: IneligentAddressatie Devices

an'®

GENERAL

The NOTIFIER. F5P-T31 {photo) and F5I1-731 (ion) are ana-
log, addressable, low-profile (height measures only 1.887
42 184 mm) smoke detectors designed for the entire line of
inteligent systerms from NOTIFIER. The FSP-THT photo
model incudes a bult-in themmal (heat) detection device. I
either condition (smoke or heat) is detected, the dewvice will
alarm.

The addressability of the FSP-T51 and F51-751 enables the
control panel to provide firefighters with a pinpoint descrip-
tion of where the fire is located. The FSP-T51 and F31-751
are also anabog devices. The control panel is capable of not
only knowing the detector's location but exactly how much
smoke is in the chamber of the detector. The detector may
besetfnrﬁﬁerenlsatsrhvﬂysedﬂngswmlnm
vironment of its location
Mmmmm:mmduahhm
trod paned. These values may be gathered so as to allow the
control panel to determine if a detector has acoumulated an
excessive amount of dirt or dust. A “maintenance” required
indication allows the installer to cean the smoke detector be-
fore an umwanted false alarm ooours.

The F5L751 Inteligent lonization Sensor incorporates a
unigue single-source chamber design to respond quickly and
dependably to a broad range of fires.

The F5P-TE1 Intelligent Photoelectric Sensor's unique opti-
cal sensing chamber is designed with superior signal to noise
ratio. The opbcal chamber is engineered to sense the pres-
ence of smoke produced by a wide range of combustion
SOUNTES,

FlashScan® (patent pending) is 3 new communication pro-
tocol developed by MOTIFIER Engineering that greatly en-
hances the speed of communication between analog ntelli-

gent devices and certain NOTIFIER. systems. Inteligent de- §

vices comimunicate in a grouped fashion. If one of the de-

wices within the group has new information, the panel's CPLU

siops the group poll and concentrates on single points. The

net effiect is response speed greater than five times that of

earlier designs.

FEATURES

= Sleek, low-profie design (height only 1.66742.164 mm).

= Addressable-analeg communication.

= Stable communication technigue with noise immunity.

= Low standby current.

= Ruotary 11 to 150 address switches (01 to B2 on traditional
systems).

= Dpticnal remote, single-gang LED accessory (RA400Z).

= Dual LED design provides 380° wiewing angle.

FlashScan® |5 3 registered trademark of MOTIFIER.

Califomi
7L, B
pies 7272-0028:208
- - 2 FEP-TSLLTSIT)
|_|$'|'E|] 7271-0028:201
S1115 (FSETST)
MARYLAND
State Fire Marshal 'E??E&‘EAI
2020 (F5-751) SRS
2013 (FEP-T51~T51T) Approved -E?;'FE'.ITnuh}jl
P ]"",.-- _—e
’?\ H H % 1
1 |
gt g

FSP-T51T with BT10LF base

F5P-T51 with RMK400 recessed mounting kit
= Visible bicolor LEDs Hink green every time the detector is
addressed, and iluminate steady red on alarm.

= Walk test with address {an address of 121 will blink
the detector LED: 12-{pawse}-1) (HashScan® sysfems
oniy].

= Built-in functional test switch activated by external mag-
net.

= Optional relay, isolator, or sounder bases.

= Listed to UL 204.

SPECIFICATIONS

Size: 1.66° (42.18 mm) high = 4.17 (104.14 mm) diameter.
Shipping weight: 3.6 oz. (104 g).

Operating temperature: 0°C to 49°C (32°F to 120°F).

HOTIFIERE Iz & Hnminawnll company.

For miore information, Du'ﬁ:tm'l'l-'lEll‘_ Phone: (203} 484-T161

(noririan

AN [2003) £84-T 148
12 Climionville Road, NMorthdond, Conneciost 06372

1S0 9001

ERTIFIED
il ME I & RYARE TR

DM-E714 = 1111302 — Page 1074
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@ NoTIFIER’

Octaber 9, 20 DMN-ET18 « H-210

- FSII'.I';TNIS'friesM
meliae it FlashScan® T
Section: Intsiligant/ Addressable Devioas

The FST-T51 Series intedlipent thermal delecior is used
with he inleligent NOTIFIER Fire Alarm Systems b mea-
e tharmal levels caused by a fine and report the analog
level of he hemmal measurement 1o the control pamnel.
The use of anabog information provides significant ben-
el o the end user, instaler, and service personne in
ways which are not possible with a convenlionsl type sys-
lem. Since this delector ks addressable it helps firefighlers
o mofe quickly bocate a fire inits early siages.
FlashScan® (LS. Palent 55309, 389) is a new commemuni-
cation protocol developed by NOTIFIER Engineering That
greatly enhances the speed of communication bebwesn
analog inteligent devices. Inteligent devices communi-
cale in a geouped fashion. I ane of the devices within the
group has new information, the panel’s CPU stops the
group poll and concentrales on aingle pointa. The net
effect is response speed greater than ffve times hat of
earlier designs.

FEATURES

= Sleak, low-profie, stylish design.

= State-of-fwe-art themmision echnology for fast response.

= Rale-of-rise modal (FST-751R), 15°F (8.3°C) per minute.

= Factory preset at 135°F (58°C)

Addressable by devioe.

Direct 01 — 159 entry of address (01 — 99 on tradtionsal

Eyslems).

= Tio-wine boop connection.

‘iaible LEDs “Hink" every ime fe unit is addressed.

360 -fhedd viewing angle of the visual alamm indicalons. (Two

hicolor LEDs). LEDs biink gresan in Nonmal condition and

e on stesdy md in Alarm.

= Integral communicabions and bull-in device-lype iden-
Efication

= Remole lest feature from the pansl.

= [Built-in funcional iest swilch acivaied by exiemal mag-
et

= Walk \est wit address display (an sddesas of 121 willl biink
he delecior LED 12-{pauss)-1).

= Low standby cument.

Listed v UL 521.

[Built-in Berper-recisiant featme.

= Designed for direc-suriace or electrical-baox mounting.

= Senbed againet back pressure.

Flugs inlo separale hase for ease of installation and main-

lenance.

= Separate base allows inlerchange of pholoelectric, iniza-
fon and thenmal sensons.

= SEMS sorews for wiring of he separale base.

= 84-5V plastic fammabidity rating

= Remobe LED output conneclion o optonsl RALODE emolke
LED annamciator.

« Optional sounder, relay, and solaior bases.

= Opiional recessed (RME400) or suriace (SMEA00) base
mounting kit

APPLICATIONS

Usze thermal detectors for protection of property.

For further information call NOTIFIER for manual 156-407-
00, Applications Manusl for Sysfem Smoke Defeciors, which
provides detaiad infonmation on deledon spacing, placement,
Foning, wiring, and special applications
CONSTRUCTION

Thess delecion ane constructed of Baytlend®in an ofbwhite
cobor

The FST Series plug-in inteligent thenmal delecion s de-
sgned o commercial standands and offers an dvactve ap-
[eeBraMCE.

INSTALLATION

The FST Series plug-in intelligent thesmal detecior uses a
separale base to simpllly instaliaton, senvice, and mainie-
55

Ina taliation instructions are shipped with each detecon

Mount base (all bese types) on box which ks at least 1.5
(38.1 mm) deap. Suitsble bores inciede:

Flash&can® is a mgistered mdemark of HOTIFIER. Bayblond® is a mgstersd frademark of Bayer CoporaSon.

This docirmsnl B Aol iFbercid o b e for ircialinion popoes. W Iy 0 Ml ol
Erohect iPdor el on Wo-E0-dale o] Socienie. Ve GOl GOV all S ped e @il ol o of
arfcipaie ol meyumTenis. Al Spedaliors e Subiscl O CRoFgE Wiloul Aolcl.
For o infomealion, contad MOTIAIER. Prors: (308) 484-T181 FAX: (203) £4-T18

0 HOTIFIER" 12 Crooils fosd, Nothtor, Cornedian 06472

150 9001

BEREELN & NRICTRMAR

DOM-ET16 + 100800 — Paga 1 of 2
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@ NoTIFIER

March 24, 3005 DM-EE31 = H-21E

FSD-751P and FSD-751RP

Intelligent Photoelectric Duct Smoke

Detectors with FlashScan®
Saction: Inteligant Addressedie Devices

GENERAL

An HVAC systern suppliss condiionad air to virually every
of 8 building. Simlcalni'n:hl::edln’a:lualdldsﬁtﬂmuﬂ'm

distributed 1o the antire building. Smoke detectors for use in air
duct systems sense the presence of smoke in the duct.
The FSD-751P air duct smoke detector is & photoelectric de-
tector, combining this detection technology with an efficient
h:lua.lngd Il'ﬂ1sarrplasa|r pesasing through the duct, al-
ﬁm ous condition. When
amicmamuhﬂmnanaad analarmmgnalmnumadalma
fire control paned rru:uri's:-ring the detector, and appropriate ac-
tion can be taken to shut off fans and blowers and
ower air handling systems, eic. This can isolate foxic
and fire gases or prewent their distribution throughout the ar-
eas served by the duct system.
Twa LEDs on each detector can be programmed by the sys-
mmnml'dpanelmpmﬁealnmlaﬂnmndm Aramote
alarm cutpat is provided for use with auxdiary devices. The
FSD-751P has remote test capability with the RTS451/
RT5451KEY Remote Test Station.
Tradtional panels support eddreeses of 0 — 88, The FlashScan®
ptm:-nnlal.ppumadjrea:mmﬂ 158, Patented FlashScan@
Banmmm protocol develdoped by NOTIFIER Engi-
nieening that enhances the of communication be-
twean analog intel davicas. Inedigent devices communicate
in a groupesd fashion. if one of the devices within the group has
new infiormation, the panel stops the group poll and concentrates
on & points. The net eflect is response speed greater than
Flﬂml‘mﬁmd&'ﬂg

APPLICATIONS
Duct smoke detectors hawve specic Bmitetions.
Duct smoke detectors ane:

= NOT a substitute for open area smoke detectors.
= NOT a substitute for early warning detection.
= MNOT a replacemant for a building's regular fire detection

systam.
Call NOTIFIER fior & of Systam Sansor's application
Froper Uise of Smoke Deiectors in Etm!ﬂpph:ﬂ.mns.‘#.ﬂs-
1004-00) .

INSTALLATION

Wiring: For signal wiring {the wiring betwean detactora or
from deteciors to auxiliary s), It is recommended that
single conductor wire ba no smaller than 18 AWG (0.75 mm#).
The duct smoke detector iemminals eccommodate wire sizes
up to 12 AWG (3.25 mme). Flexible conduit is recommended
for the lest joot (30,48 cm) of conduit; solid conduit connec-
tions may be used if desired.

Smeke detectors and alarm system confrol panels have speci-
fications for Elglallng Lime Circuit (SLC) winng. Consult the
control panel spacilications jor wiring requirements before wir-
ing the detector loop. The FE0-751PFS0-751AP detector is
dasigned for ease of wiring; the housing provides & terminal
Flash&can® ks & registered trademark of NOTIFIER.

MEA
143-00-E
(FSD-7T51P)
389-00-E
LISTED '3'53“5 (FSD-TE1RF) APPRIVED
si115 (ool o
Fm?ﬁiﬂ'm} _,I 5 u-l.. %l‘gull:llg
Marshal

U.S. Coast Guard
1610021421 NFS-640)
164 0022712 AFPImiDY
AM2020, FED-FEIF)
161002233 parP-200)

.|':':mr._=1|: A2A0-0028:205

MARYLAND
State Fire Marshal
Pamit #2038 (FS0-7516)
Permit #2060 (FSD-75185)

girip with clamping plates.
LED Featwures: |f programmed with the system control
, two LEDs on each duct smoka detector light to provide
visile indication. Remote LED annunciztor cq:ahllrty i
awvaiable as an option. Each duct smoke detecior can only be
wirad to one remote accessony.
MOTIFIER panels offer different feature sets scross different
panel models. As a result, ceriain features of the FE0-751P/
FSD-?51Hthaamhbbmmmdpanah but mot on
others. Poesible features, § supporad by the conirol paned are:
* Panel controls the LED operafion on sensor. Operational
modes are: RED blink, RED continuows, GHEEM blink,
GAEEN confinuous, and OFF.

SPECIFICATIONS

FSD-TS1P

Operating voltage range: 15 o 32 VDC.

Standby current: 300 pA @ 24 VDG (one communication ew-
ery 5 seconds with LED blink enabled).

Operating temperature range: 32° o 131°F (0° to 55°C).
Humidity range: 10% o 83% (non-condansing ).

Duet air velocity: 500 to 4,000 feet'min. (152.4 to 12192
mederaimin. ).

Dimeneions: 14.375" (365.125 mm) wide ¥ 5.500° (13.870
mim) high ¥ 2.750" (89850 mm) desap.

Options: ATS-451, ATS-451KEY, AA400Z. Separete swdliary
power not required.

Listed to UL 2684,

FSD-TS1RP

Operating voltage range: 15to 32 VOC {comm. fine voltage)
and 24 VACNDC or 1200240 VAD suxili r* (separate
source). *“NOTE The E‘Gﬁiﬁpraw%mg aui-
Iy SOurce.

Standby current: 300 pA @ 24 VDG (one communication ew-
ary 5 saconds with LED blink enablad).

Marviliary power current draw (@ 24 VDC}: 26 mé [siandiy ),
87 mA {alamm).

Options: AT5-451, ATS-451KEY, AA400Z, APA451.

NOTIFIERE is n

COMpayy.
ﬁn&um-WWmhmﬁhrﬂhmw%lwamr
mmm»mﬂmummmmdlpﬁw
n-'l'rﬂ'mrtnubmlfor

antici al ilications. ara subjoct
e vbormation, coreact NOTIIER Phana (205) 4847161 FAX.
I norirn

12 Climomvilla Road, Northiond, Connactiout 06472

IS0 9001

ENEIREFI'E & MANNFACTURIRG
QUALITT STETENS

484-T118

T T m————
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NBG-12LX
Addressable Manual Pull Station

DMN-ET26:0 = H-240

@ NOTIFIER®
by Honeywell

Intelligent/Addressable Devices

‘Genoral

Tha Notificr NBG-12LX i a sisle-of-the-art, dualacfion {La.,
recuines two moltiohs o aclivels e ctalion) pull skaon that
indudes mn addreszable inferface for any Molifier intalligent
control panel except FieWarden seriss pancls, and the HSP-
25 panel. Becousa the NBG-121X ic addrecsabla, the control
panel can display the expct localion of the activelsd menuol
shation. This keads fire personnel quickly to the lbcalion of the
alarm.

Features
= Maintsnonce personngl can open stafion for inspecBon and
addmess seting without cousing an alarm condiion.

# Buiilin bicolor LED, which & visible through the handie of
tha ctotion, flaches in normel operaion ond labches cloody
red when in alarm.

= Handis latches in down posiiion and the word “ACTIVATED"
appears io clearly indicate the stalion hes bean operabed.

= Caplive screw terminals wire-ready for eesy connaction o
SLC loop {(accepks up to 12 AWG2.25 mim® wins).

® Can be surface mounted (with SB-10 or SBIND) or somi-
fluzh mounted. Scmifluzh mount to o siondard single-
gang. doubla-gong, or 4” (1018 om) sguars elecirical box

= Smooth dual-oclion dae=ign.

= Maotz ADAAG controls and operating mechanizms
lines {Sechon 4.1.3[13]); meats ADA mguiremant for 5 lb
maximum actvation foroe.

= Highly wisible.

= Attractive shope and tertured finish.

= Koy mcal.

* Indudes Brofle text on stafion handle.

s Oplicnal trim ring (BE12TR).

= Meaetz UL 38, Standard for Manually Acluaied Signaling
Bomaz.

s Up io 59 NBG-121 X stofons per loop on CLIP proloool
locg=.

= Up o 159 NBG-12LX =talions per bop on FlashScan® pro-
tocod koops.

® Duglcolor LED blinks gesn to indicate nomal on
FlachScon® systams.

Construction

Shell, door, and hamdls are molded of durable polycofbonois
material with & techured finizh.

Specifications

= Shipping Weight- 9.8 oz. (27215 g)

= HNormal operating voliape: 24 VDT

= Maximum SLC loop voltage: 28.0 VDC.

= Maximum SLC standby current: 375 pA.

= Maximum SLC alarm curment: 5 mé.

» Temperature Range: 22°F to 120°F (0°C o 43°C)
= Relative Humidity: 10%: to 33% (nohcondansing)
= [For use indoors in a dry location

l PUSH W

PLILL TR

The NBG-12LX
Addressable Manual Pull Station

Installation

The HBG-12LX will mount semi-fiush info a single-gang, dou-
bis-gang, or standard 4 {1016 om) sguare alectrical oullct
box, of will suiface mount to the modal SB-10 or SE-IND sur-
foce backbox. If the NBG-121LX iz being semi-fluzh mounted,
then the coptichal frim ring (BGA2ZTR) may be used. The
BGAZ2TR iz usually nesded for semiflush mounting with 4"
(1018 om) or double-gang bomes (ot with Single-gang boxex).

Operation

Puzhing in, than pulling down on the handle couses it to laich
in the downdactivoled posiion. Once leiched, the word “ACTI-
WATED" {in bright yellow) appears ot the top of the handle,
whils o porion of tha handle profrudes from e bollom of the
stalion. To reset the stalion, simply wunlodk the stalion with the
key and pull the door opan. This adlicn resets the handle; clos-
ing the door aulomatically rezets the switch.

Each menuol stalion, on commond from the control paned,
sands data fo the panal representing the stabe of the manual
switch. Two rotary dedimal swiiches allew address seffings
(1 =159 on FlachScon® syshems, 1 — 99 on CLIP sysiems).

Architectural/Engineering
Specifications

Mumual Fire Alarm Siofions chall be non-coded, with o Key-
cpamicd rezal lodk in ordar that they moy be feshed, and o
dasigned that ofter echual Emergency Opemiion, thay cannot
be mesiored to mormal except by use of a key. An operoied cka-
tion shell cutomaBcolly condiion zef o as to be wisually
detedted as activated. Manual stations shell be construcied of
red-colored polycorbonabs matericl with dearty visibla oporat-
ing instrucions prowided on the cower. The word FIRE shall
sppear on the fromt of the cktalions in white keticrs, 1.00 inches
(254 om) of larger. Siofionz zhall be suisble for murface
mouniing on matching backbox SB-10 or BT or sami-flush
mouning on a slondard cingle-gang, double-gong, oF

DH-872D + 4M32M2 — Fapgs 1 of 2
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FMM-1(A), FMM-101(A),
FZM-1(A) & FDM-1(A)
Monitor Modules with FlashScan®

General

Four different monifior modules are avalabla for Notifier's intal-
Egenit contral panals. for o wvakety of applications. Mohitor mod-
ules supervise a dircuit of dry-coninct input devices, much as
conventicnal heat delectorz and pull siefions, or monitor and
power o circuit of bwo-wire cmoke delectors (FZM-1(A]).

FMM-1{A) is o standard-sized moduls (bypically mounts fo e 47
[10.18 cm] square box) thet supervises siher a Shyle D (Class
A) or Shie B (Clacs B) circuit of dry-contact input dovicas.

FMM-101{A) iz a miniature monitor module @ mens 1.3 (3.302
cm) H x 275 {8.985 cm) W x 05" (1270 cm} D that supar-
vizez @ Siyls B (Cla=s B) circuit of dry-contart inpaut dovieas.
H= compact desigh alows the FMM-10H{A) to be mounted in a
single-gang box behind the davics it manfiors.

FZIM-1{A} iz o standard-sired module that monfiors and supar-
wizes compatible bwo-wire, 24 volt, smoke detedtors on a Shie
D (Cla=s A) or Skyle B (Closs B) drouit.

FDM-1{A) is o stundard-sired dual monibor module that maoni-
fors ond supervises two independent two-wire Shie B (Class
B) dry-contmct inftiating device drouits (IDCs) at two seporsis,
oonsemuive eddrsses in intaligent, two-wire sy=bams.
FashScan® (LS. Patent 5,539,389) iz a communicotion pro-
focod devedoped by MOTIFIER that greally increases the speed
of communication betwesn amalog inballigant devices. Intwlli-
gent davices communicate in a grouped fochion. i one of the
devices within the group heas new information, the panel CPU
stops the group poll and cohcentrates oh single points. The
net effect ic mcponse speed greater thon fve Bmes that of
other designs.

FMM-1{A) Monitor Module

= Builliin type dantiicaion aulomalically idenifies this device
as a monitor module o the control panel.

*  Powered direcy by bwo-wire SLC lbop. No addiional powsr
reguired.

= High noize (EMERF]) immunity.

= SEMS screws with clamping plofes for emse of wirng.

»  Direct-dial entry of address: (4 — 159 on FleshScan loops;
01 — 99 on CLIP loop=.

= LED flaches gresn during normal openafion (fiz i a pro-
gremmable option} and latches on sieady red io indicols
almrm.

Tha FMM-1{A} Monfior Moduls is infended for use in inballi-

gent, twoowine systems, where the individual eddress of each

module is selected using the built-in rotary =wiches.  pro-

vides sifhar a bwo-wire or four-wire fouli-bolermnt Initiating

Dawica Clircwit (IDC) for normolly-open-contact fire alarm and

supenvisory devices. The module hes & panelcontrollad LED

indicotor.  Tha FMM-1(A) con be used to replace MMX-1{A)

madules in exizting sysiems.

FMM-1{A) APPLICATIONS

Uze to monitor a zone of four-wire smoke delechors, menuol
fire clarm pull stolicnz, walerflow devices, or obhar normally-
open dry-contact alerm ectivation devices. Moy oo be used
o monitor nommally-open supervisory dewices with speciol
supavizory indicolion ot the control panel. Monitored dirouit
miay bo wired oz an NFPA Sthis B (Closs B} or Style D {Clas=

DMN-ET2000 « H-220

@ NOTIFIER®
by Honeywell

Intelligent/Addressable Devices

FMM-1(A) (Type H)

A} Iniiafing Dewice Cirout. A 47K ohin End-of-Line Resisbor
(provided] fermincies e Skie B circul. Mo resikior is
required for supenision of the Style D circul.

FMM-1{4) OPERATION

Each FMM-1{A) uses one of tha module mdd

on an SLC loop. i responds o egular polls from the conkrol
pansl end reports it type and the shabuz {open’normel’zhort)
of its Initisting Device Circuit (IDC). A fashing LED indicates
that the moduls & in communicaion with the conbrol panel.
The LED laiches sicady on alarm {subject o current limita-
tiohs on the looo).

FMM-1{A) SPECIACATIONS

Mominal operating voltape: 15 fo 22 VDC.

Maximuwm current draw: 5.0 mA (LED on).

Average operating current: 350 pA (LED flashing), 1 com-
municaion every 5 seconds, 47K ECL.

Maximum IDC wiring resistance: 40 chms.

EOL resistance: 47K ohm=
Temperature range: 32°F to 120°F (0°C fo 43°C).

Humidity range: 104% io 93% noncondensing.

Dimensions: 4.5 (11.43 cm) high x 4° (1018 om) wide x
125" {2175 cm) desp. Mounts fo a 4" (10.18 on) sguere x
2125" {5,398 om) desp box

DH-ST2C & 107200 — Fags 1.of 4
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FCM-1(A) & FRM-1(A)
Serles
Control and Relay Modules

General

FCM-1{A) Controd Module: The FCM-1({A) Addressable Con-
trol Moduls provides Motifier infeligent fire alarm control pan-
alz o dicuit for Mobficalion Applioshces (homs, shobes,
speakers, aic.). Addressabiity allows the FCM-1(A) to be ach-
vabad, either monualy or through ponel progromming, on o
selact {zohe of aren of covemnage) basis.

FRM-1{A) Relay Module. The FRM-1(A) Addressable Ralay
Maodule provides the system with a dry-coninct cutpat for ach-
waling o vorialy of auxiary devices, such as fans, demipars,
control squipmant, abc. Addreszehility allows the: dry conlect io
be actvabed, either manuclly or through panel programiming,
on a seled basis.

FlazhScan® (LS. Patent 5,529,.399) is a communication pro-
focol developed by MOTIFER Engineerng thet grealy
enhances the speed of communicafion betwean anslog inballi-
gent devices. Intaligant devicez communicoie in a grouped
fashioh. B ohe of the devices within the group has hew infoi-
mation, the pansl CPU stops the group poll end concentrabas
oh single points. The met effect is esponse speed greater than
five timas that of obher designs.

Features

= Builltin type idenfificalion aulomalically idenBfies these
dewices to the control panel.

s Infomal circuitry ond relay powsred direcly by bao-wire
SLC loop. The FCM-1{A) module reqguines power (for homs,
sirobaes, eic.), or audio (for speakars).

» Infegrod LED “blink=" grean each fime o communication &
recsived from the control panel and furns o in sicady red
whan actwabed.

#= LED blink may be desslected globally {aflects all devices).

= High noise immunity (EMFRFI).

= The FCM-1{A) mey be used to swilch 24-volt NAC powsr,
audio {up bo 707 Vrms).

» Wide viswing angle of LED.

s SEMS ccrows with clamping plofes for wiring saza.

= Direct-dial entry of address 0H— 159 for RashScan loops,
04 — 99 for CLIP mode loocps.

= Speaket, ahd cudiblaivizual applicolions mey be wired for
Clazz B or A (Shie ¥ or Z).

Applications

Tha FCM-1(A) iz used o switch 24 VDC sudiblefvizual powar,
high-leved oudic (spoakers). The FAM-1{A) may ba pro-
gremimed io opemie dry contacts for epplicalions such as door
haoldars or Air Handling Unit shubdown, and fo eset four-wire
smoke deblecior powsr.

NOTE: Refer fp e SLC Manusl (PN 51253) for delsills regerdng
rebasing sppications willh e FCM-1{A). AeEr o the FOM-1-AEL
o sshest (DN-B0280) fornew AashScand ebasing spplcatbns.

Construction

® Tha face plate iz mode of off-whits heol-resizinnt plostc.
= Controls inclhsde two rotary swiliches for direct-dial shiry of
address (H-159).

DMN-E724:83

NOTIFIER®
by Honeywell

igent | Addressable Devices

» Tha FCM-1{A) is configurad for a cingle Clazz B (Skyle Y] or
Closs A (Shie Z) Notificaioh Appliance Circuit.

* The FAM-1(A)} provides two Form-C dry contacis that
switch fogethar.

Operation

Each FCM-1{A} or FAM-1{A) usez ohe of 159 possible module
mddrezses on & SLC kop (99 on CLIP loops). K esponds o
regular polls from the conirod panel and reports its type and
stobz, induding the open‘normolchort ctatuz of fz Mofifica-
tioh Applance Cirouit (MAC). The LED blinks with esach poll
received. On commend, it activeles = ntermnel elay. The
FCM-A({A) supervizes Class B (Shie Y) or Class A (Shie Z)
mectification or control circuits.

Upon cods commaond from the ponel, the FCM- (A) will dis-
connect the supervizion and connect the sxternel power sup-
ply in the proper polardly ocrozs the load device. The
dizconneciion of the supanvicion provides o posiive indicaBon
to the ponal that the conbrol relay achally tumed ON. The
eodernal power supply & cheays relay isolofed from the com-
municalion loop so thot o troubls condifion on the exdemal
power supply will newer intarfere with the rast of the system.
Rotary switches set o wnigue cddress for cach module. The
omddress may be set befor or after mounfing. The buii-in
TYPE CODE (not sefinbla) will identify the moduls to the con-
trol panal, o oz o difierenticle between a module: and o zan-
sof address.

Specifications for FCM-1(A)
Mormal operating voltage: 15 io 32 VDC.
Matimum current draw: 8.5 mA {LED on).

Average operating current: 350 pA direct pall, 375 pA group
poll with LED flaching, 485 pA Max. (LED flaching, MAC
shorbed.)

DRHIT2483 « J72M1 — Faps 10l 2
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INSTALLATION AND MAINTENANCE INSTRUCTIONS
SpectrAlert Horns, Strobes, and

Horn/Strobes
For use with the following models:
Homs: 1224 volt: HIZ/24
Strobes:  12wol: 81315, SIZIs7S
vol=  S2415, 52430, 5241575, 52475, S2110
Comba: 12wl PI215, P121575
Movol:  PMIs, P2430, P2ISTS, P247S, PRI

Addl suffix “F dor emits marked FUELD, "EV™ dor EVAC, or "AC" for ACENT, avallibia on 241575, md housing only.

Add sufflx " fox plain {nom primid ) 241575 only.
A4 sufftx "W tor whita hoesing mades.

SysTevr
SENSOR

3825 Dhio Avenue, St Charles, Nlinois 60174
I-BO0-5ENSOR2, FAX:- G30-377-64595
WAW. S EMSENS0T.00m

SPECTRAZart

T Prodiscts oo which this manual applies may be covarod by one or mon of the folkowing LS. Pxient numbars: 5.904,665; 5850, 178; 5598, 13%; 6,049 445; 5,593,564, 513334

Spechcab
Voltage Ramge: DC or Full-Wave Rectified
Hom: 105 to 30 Volts

Sirobes & Hom/Strobes:
[with MDL moduale):

12-volt modsls - 105 to 17 volts; 24-voll models - 20 o 30 volis
12-volt models - 11 to 17 volts; 24-vol models - 21 to 30 volis

NOTE: Homn and combo units will operate on walk tests with on-time dumtions of 1 sec. or greater

Sound output levels are established at Underwriters Labomtories in their reverberant room.  Absays use the sound out-

Flash Rate: 1 Flash Per Second

Opemating Temperatare: 31°Fio 120° F (¥ Cio 497 C)

Light Crubgyesi- Models with 15 ondy in the model nomber are lisied at 15 cande=ls
Models with 1575 ane lsted at 15 candela per UL 1571 bot will provide 75 candela on axis (straight abesd)
Models with 30, 75 or 110 are mied for that candela.

Sound Chatpat:
pui specified as UL Reverberant Room when comparing products.

Listings- UL, FM, CSFM, MEA

Note for Strobes: Do not exceed; 1) 1633 voltage range limit; X} maximam mumber of 70 strobe Eghts when connecting the MOL Sync module with a
maximum line impedance of 4 chms per loop and; 3) meximum line impedance as requined by the fire alarm control manofachores.

General Description

The SpectrAlent series notification appliances are designed o meet the
reguirements of most agemces goveming these devices, inclhuding: NFPA,
ADA, The Natiomal Fire Alarm Code, UL, FM, C5FM, MEA. Also, check
with your local Authority Having Jarisdiction for other oodes or standands
that may apply-

The SpectrAlert series can be installed in systems using, 12- or 24-walt pan-
els having DC or full-wawe rectified [FWE) power supplies. The series cam
abo be installed in systems meguiring synchmonization (module MDL
required) or systems that do mot require synchronization (no module
required).

NOTICE: This manual shall be l=fi with the cwner/us=r of this squipment.

Fire Alarm System Considerations.

Te I and Nem-Temporal Coded Signals:

The American Mational Standands Institute and the National Fire Alarm
Code meguine that all homs wsed for boilding evacuation installed afier Taby
1, 1996, must produce Tempomal Codsd Signals.

Signals other than thoss used for evaoation purposes do oot bave 1o pro-

duce the Temporal Coded Signal. Temporal ooding is accomplished by inger-
rupting a steady sound in the following manner:

Power Supply Considerations

Pamels typically supply DC filtersd voltage or FWR (full-wave nectified)
voltage. The system design engineer mast caloalate the mumber of onits
wsed in & zone based an ibe type of pand sopply. Be certain the sum of all
the device currents do not exceed the carent capability of the panel.
Calrulations are based on wsing the device current found in the suhse-
guent charts and muost be the carment specified for the type of panel power
supply ussd.

Wire Sizes

The designer must be sure that the kst device on the cirouit has sufficent
valtage i operate the device within s mied voltsge When caloulating
the: voltage awailable to the last device, it is necessary o comsider the voli-
age drop due o the resistance of the wire. The thicker the winz, the less
the voltage dmp. Cenenlly, for purposes of determining the wine sixe=
necessary for the system, it is best o consider all of the devices as
“lomped” on the end of the supply cirouit [simulates “worst case™).

Typical wire size resistance:

18 ANC solid: Approximately B obms/1,000 f_
16 ANG solid: Approximately 5 obms/1,000 &
14 ANC solid: Approximately 3 obms;1,000 f_
12 ANC solid: Approximately 2 obms/1,000 &

Example: Assume you have 10 devices on a zone and each requires 50 mA
average and B0 Fi. of 14 AWE wiring (total kength = outgoing + netumn)_

ks TS ‘YEx VB THEaxc 1 Sme [
On of On or On of The valtsge at the end of the loop is 0.050 amps per device x 10 devices
x 3 ohms/1,000 & x 2000 ft =3 volis drop.
Mote: If class "A” wiring is installed, the wire lemgth may be up to 4 times
the single wire length in this cloolation.
DS00-13-00 I56-0982-1MR
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NOTIFIER®
by Honeywell

KMS Series
Alarm Bells

Audio/Visual Devices

General

Tha NOTIFIER EMS Sciias bells are low-current, cudible sig-
naling devices for use in fire alerm sysbems or othar cignaling
applicalions in Conado.

Faatures

s Underdome design.

= Awvgilable in two gong simes — €7 {(15.24 cm) ond 107
(254 cm) diameter.

s Low operating cumant

= Low Kick™ curment

s Indocrcutdoor installation.

# Mount bo standard &” squere electrical box.

Operation

KMS Series bells use a low-cumant, high efficency DC molor
o drive tha chriker. All DC models are polarized for use with
supetvision circuiine. The cperafing mechanism is complataly
anclosed in o cast oluminum boce.

Applications

KMS Scries ballz ore ideclly suited for almost any Kind of
alarm signaling applicaion. They can be used in schools, foc-
tories, office bulldings, or privels msidences. Their low current
consumplion meons edditionod zovings on standby power.

Construction

Each bell gong iz made of stesl finished in red snomel. The
striker is olso meds of sieel, and the mechenizm housing &
made of cast aluminum. Optionel backbomes are of steal fin-
izhad with red enoml o match the gong.

Installation

Ballz may be instolled on & woll sufece or cemi-fluch. A
waatherproof backbox (WBB) alzo permits installetion on an
axtarior wall surfece.

Agency Listings and Approvals

In some cases, cerioin modulss or applicalions may not be
=ied by certain approval agendes, or listing may be in pro-
cexs. Concult factory for lndest Ecting chabus.

= ULC Listed: 38906
* FM Approved

DH-IERZA1 #0201 — Fags 1 of 2
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52

PAM SERIES

MULTI\VOLTAGE RELAY MODULES
You fin Control

The PAM Series Relays are encapsulated multi-volage devices with “fiying” leads that offer versatile, reliable perfor-
mance in a convenient package. Several of the versions contain a red LED which indicates when the relay coil is
energized. The PAM Series Relays are packaged with a self-tapping screw and a piece of double sided @pe for easy
installation almost anywhere. The relays are also packaged with wire-nuts to aid installation.

PAM Relays are ideal for applications where remote relays are required for control or status feedbade. They are suit-
able for use with HVAC, Temperature Control, Fire Alarm, Security, Energy Management, Lighting Control Systems
and Building Automation Systemns.

PRODUCT DESCRIPTION
PAM-1 ’- '
The PAM-I Relay provides 10004 form “C” contacts. The relay may be energized -
by one of thres input voltages. 24VD(C, 24VAC, or 120VAC. The input voltages are P
polarity-sensitive and dicde-protected. PAM-1 Relays contain a red LED which
indicates when the relay coil is energized.

PAM 2

The PAM-2 Relay provides 7.0 A form “C” contacts. The relay may be energized
by one of two input volages: | 2VDC or 24VDHC. The input voltages are
polarity-sensitive and dicdeprotected. PAM-2 Relays contain a red LED which
indicates when the relay coil is energzed.

PAM-4
The PAM-4 Relay provides 10.0 A form “C"” contacts. The relay may be energized
across a wide volage range from $VDC to 40VDC. making it ideal for 12VDC
and 24VD(C BEOL circuits. The |5méA operating current is constant across the

PAM-SD

The PAM-SD Relay provides 7.0 A form “C™ contacts. The relay may be
energized by an input voltage between 20WDC to 32VDAC. making it ideal
for 24VDC MAC drouits. The input volages are polarity-sensitive and diode-
protected  The PAM-50 provides an additional set of wires for redundant
input voltage (circuit supervision pass through).

c@us {# CSPMLISTED MEA ACCEFTED

Air Products and Controls Inc. Distributed By:
1748 E. Highwood e o

Pontiac, M 48340 HALMA

(248) 332-3900 Phone

{888) 332-2241 Toll free GROUP

(248) 332-8807 Fax COMPANY

e . com LAY

112 |Blanchat



SpectrAlert Selectable Output Strobes,

Horns, and Horn/Strobes

For use with the iollowing models:
Strobes - 12/24 volr

Homs - H1Z/24, H12724%W

Sutfic "W" indicases wiite housing modois. Suffiv "SF~ Indicammes = FUIBG0™ [Spamish word for "FIRE™) lettering on hossing,

Suffix “P~ Indicmes plain housing [no Wteing).
Tha Froduces in whch this mamml applios may be coverd by one o7 moss of the

S1124MC, 51 4MCW, 51224MCSF, 51224MCSPW, S1224MCF, 51124 MCFW
Comibo - 12/24 wolt PII24MC, PLI4MCW, PIZZEACSE, PI2ZJMMCSPW, PIZMMMCF, PLEAMCPW

Ce 2550w

3825 Dhio Avenue, 5. Charles, llEnois 60174
1-800-5ENS0R2, FAX: 630-377-6405
WAW. S EMSENS0TO0m

SPECTF. AlarE

foliowing LS. Paieme numbers: 5,914,665 5,850,178; 5,558,139; 6,045 445; 6,133,843; 6,522, 36l; &,651,337; 5,931 565; 6,793,375; 6,802 400; 6,833, 783; 5,034,957

Specifications

Automatic selection for 12 or 24 volt rated operaton (DC or Full-Wave Rectified)

Electrical

Homs, Strobes, and
Hom/Strobes Voltages:

Operational Voltage Ranges:

Synchronous Applications
with MDL Module:

Operational Humidity Range:

Regulated 12 DC/FWHR and Regulated 24 DC/FWR
12V =8-17.5 Violts; 24V = 16-33 Vols

12V =9-17.5 Volts; 24V =17-33 Volis
10-93 % RH (non-condensing)

NOTE: Horn undts will operate on walk tests with on-ime durations of .25 sec. or greater.

Flash Rate:

Operating Temperature:
Selectable Light Ohutputs:
12724 Volt Applications:
24 Volt Application:

1 flash per second

30, 75, 10 candela

32° Fto 120° F (0° C to 49° C)
All candelas are selectable via a manual slide switch.
15 or 15775 candela

15/75 is listed at 15 candela per UL 1971 but will provide 75 candela on axis
[straight ahead]. 15, 30, 75, or 110 are rated for that candela.

Sound Outpui:

Sound owtput levels are established at Underwriters Laboratories in their reverber-

ant room. Always use the sound output specified as UL Reverberant Room when

comparing products.
UL 55512 (Strobe); UL 54011 (Comba)
Do not exceed: 1] 817.5 or 16-33 voltage range limit; 2] maximum number of 70

Mote for Strobes:

strobe lights when connecting the MDL Sync module with a maximum line im-
pedance of 4 chms per loop and; 3) maximum line impedance as required by the
fire alarm control manufacturer.

Thee mndals 51 224MC, 51224MOW. 5§ 1224MCSP. 51 224MCSPW, S1224MOE S1224MOPW, PIZ2MC, PIZ2AMCW, PIZ2dMCSE, P 224MCSPR PI22AMCE @nd
PLI2AMIPW reoorpomir o poiented volioge booster decign Huet s o mone oonsisternt foch bolly voltoge over ihe mrge of ozndedn selections. The henefif to

the customer is @ kigh guaiity grbe device

General Description

The SpecirAlent series notlfication apphlances are designed to
meet the requirements of most agencles governing these devlces,
including: NFPA, ADA, The National Fire Alarm Code, UL, ULLC,
FMi, CSFM, MEA_ Also, check with your local Anthority Having
Jurisdiction for other codes or standards that may apply.

The SpecirAlert serles can be installed in systems using 12- or 24-
volt panals having D or full-wave rectified (FWR)] power supplies.
The serles can also be Installed in systems reqguiring synchromlza-
tion (module MDL or compatible eguivalent required) or systems
that do not require synchromization (no module required).

MOTICE: This manual shall be left with the ownen/user of this equipment.
Fire Alarm System Considerations

Temporal and Non-Temporal Coded Stgmals:

The American Matonal Standands Instiute and the Madonal Fire
Alarm Code reguire that all homs used for buflding evacuation in-

stalled after July 1, 1996, must produce Temporal Coded Signals.
Slgnals other than thoss used for evacuation purposes do not have

o produce the Temporal Coded Signal. Temporal coding 1s accom-
plished by ntermupting a steady sound in the following manner:

| | e
¥Ber ‘BEm hSe WEw e Flapuats

1¥a Ben
On on On on on or

Power Supply Considerations

Panels typically supply DC filtered voliage or FWR (full-wave
rectfied]) voltage. The system deslgn engineer must calculate the
number of units used in a zone based on the type of panel supply.
Be centaln the sum of all the device curments do not exceed the
current capability of the panel. Calculations are hased on using
the device current found in the subsaguent charts and must be
the current spedified for the type of panel power supply used.

DS00-25-00

IsE-1726-01R
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FSP-851(A) Series

Intelligent Plug-In Photoelectric
Smoke Detectors with FlashScan®

General

MNolfisr FEP-851{A) Serec ineligent plug-in smoks delecinrs
with infegrol communicolion provide features that surpaz=z con-
wenticnal detectors. Deledior sensitivity can be programimed in
the control paned coftware. Senciivity iz confinuouzly monfioned
and reported to the panel Point ID capabilfy aliows sach defec-
for's addrecs io bo cot with rotory, decimal addrecs owiichas,
providing exact detechor locolion for selecive maintenance
when chamber contaminaticn reaches an unecceptable level
The FSP-851(A) photocslectric detector’s wnicus opficel sansing
chamber iz enginesred to sense smoke produced by o wide
range of combustion sounces. Dusl electronic thermistors edd
135°F (57°C) fimed-femperature thermal zenczing on the FSP-
B54T{A). The FEP-851R{A) & a emobs text copable debecior for
use with DNR{AVDMNAW duct deledior housingz. FSP-BS4{A)
series  deteciors are compatible with Mofifier Onyx and CLIP
series Fire Alarm Control Ponelz (FACP=).

RashScan® (U.5. Patent 5,520,300) k& o communicalion phobo-
ool developed by Molifier that greatly increases the speed of
communication between analog | devices. Inbelligent
dewvices communicate in & grouped fashion. f one of the devices
in the group has mow informalion, the panclz CPU diops the
group poll and concendratas on single poirts. The net coffect iz
response speed greatar than five imes thot of eorlier desighs.

Features

= Sleak, low-profile design.

. Acds L log ox iicalioh.

= Shable communicalion technigue with noke immuniy:.
*  Low chandby curment.

s Tao-wire SLC connedion.

Compatible with FashScan® and CUP protoood systems.

s Hotary, decimal addressing {1-99 on CLIP sysiem=, 1-159 on
FlazhScan systems).

= Opfonol emobe, single-geng LED accessony.

Dual LED de=zign provides 360° viewing angle.

Visible bi-color LEDs bink green evety Bme the delecior is

sidressed, ond ilhmingie sheady red on alarm (FRsN5EEND

Sysiems o).

» HAamols iect fechene from the panal.

‘Wolk test with addrezs display (an eddress on 121 will bliink

the delecior LED: 12-[pouse]-1 (FRSHS50AN systams onlyl.

s  Buit-in funchiohol st owitch adiveted by axbarnal magnet

®  Built-in tamper-resistant feaiura.

» Scaled againct badk preszuna.

= Consirucied of ofi-white fire-reciclant plashc, dedigned io
commercial standands, end offers an attrective cppeamnoe.

s B4 5V plachc flammability rating.

= SEMS zorews for wiring of the sepanate bose.

= OpSonol reloy, isolator, ond soundar bozes.

Specifications
Sansitivity: 1.5% bo 2.35% per koot obscuration
Sire: 2.47 (5.3 cm) high: baso delormines diameisr.
— B2ADLP{A}: 84" {15.5 am) dismaber.
— BSO1(A): 4.47 (0.4 cm) diameicr.
— B200S{A): 8.875" (1748 cm) dismster.

DMN-8%35:0 =« H-202

NOTIFIER®
by Honeywell

Intelligent/Addressable Devices

LT

FSP-851(A) in B210LP(A) Base

— BX00SRI{A): B.BTE" (17.46 cm) damatar.

— BEMRB{A) 8.2° (15.748 om) dicmotar.

— BX24BRA): 8.2° (15748 cm) diamedar.
‘Shipping Waight: 520z (147g).
Opwrating Temporature range: FSP-851(A), 0°C to 45°C
([32°F to 120°F). FEP-B5AT(A), 0°C io 38°C (32°F to 100°F)L
Low temperolure signal for FESP-BSATIA) ot 45°F +- {PF
(7.22°C /- 5.54°C). F5P-851R(A) inshalad in o DNR{ANDNRW,
20°C fo TOC. {(-4°F to 1587FL

ULULC Lisied Velocity Ranga: 0-4000 fimin. (1243.2 m'
min.}, suiteble for installaion in duds.

Ralative Humidity: 10%-03% nohcondansing.
Thermal Ratings: Fixed-temperature sefpoint 135°F (57C).

DETECTOR SPACING AND APPLICATIONS

Modifier recommends spacng deteclors in compliance  with
MFPA T2 In low aiflow applicetions with smocth ceiling, space
debectors 30 feet (3.144m) for ceiling haights 10 fest (3.148m)
ond higher. For spadific information regarding deledinr cpocing,
pleremant, end special applcaions refer to NFPA 72, Systam
SEmoke Delecior Appication Guide, document ADS-1003, is
ovailable at sy=lemsenzor.com

EL ECTRICAL SPECIFICATIONS

Voliage Rangs: 15-22 wlks DL pock.

Standby Current (max. awg ) 300pA @ 24VDC (ohe comimu-
nicafion every five seconds with LED enabled).

LED Curratet {max): 8.5mA @ 24 VDL (ONT).

Installation

FEP-E54{A) plug-n detectors use a separate bass to simplfy
inciollalicn, =ervice, and moinbsrance. A Dpecicl tool clows
muaimtsnance personned io plug in ehd remove debeciors withouwt
wsing o loddar.

Mount besa (all base typac) oh an clecirical backbox which iz at
leact 1.5° (3.84 om) decp. For @ dhart of compatible jundlion
boxes, see ON-B0054.
NOTE: 1) Because of hheen sypendsion

Ioop, end-ofine resisiors ae not required. “Haps™ o
DbEnches &re permifted for Stye 4 (Cisss 7)) wirkg 2] When
wshyg relgy or sounder bases corsnlt e IR0-X M) nstslision

DH-2035:0 = 1208001 — Faps1.0of 2
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@ NOTIFIER®

July 20, 2004 N-GE34 - E-50

¥
ACP5-2406
Addressable Charger/Power Supply

with built-in synchronization
Section: Fower Suppiles

GENERAL

The ACP5-2408 is an auxiliary power supply and battery chamger
with a host of unique fealures. Each of the four Nolificaion Appli-
mcmm:smm diminating the
need for control modules. In addition, each drouit can provide
nolification uﬁmmaﬁcﬂmﬂn'nd-

gert Fre Alarm Control Panels (FACPs).

FEATURES
= Each MAC can be synchronized with any of the following
mamnsfachurers’ audioivisual devices:
— System Sensor (SpectrAlent Series)
— or Wheelock
— orGentex
= Four MACs individually addressable by the FACP:
— 6.0 A of output power for MAC or 5.0 A of general pur-

POSE POWET.
— Each carcuit can be DIP-switch-selected as peneral pur-

mm.fmrﬁmmW.waﬂn—

- SEadjr mnmummmsm@ Tempord,
UIZC Zone-Coded and

Mon-Coded devices —all DIP-
Mwm

= Universal Zone Coder (UZC-256 Y supervised oulput option
abows for programmable coded outputs. Up to 256 different
codes.

= Chamges 7 to 25 AH balieries with full supervision.

= The charger on the ACPS may be disabled via a DIP switch.
When disabled, a rermobe charger. for 2ample a CHG-120,
may be used to batiery-back multiple ACPS supplies.

= Browmout detecton.

= Powerlimited outputs.

= Isolated Signaling Line Circuit [SLC) imterface.

= Selectable ground fault detecton.

= Canadian dual-stage operaion.

= Two Class AB and two Class B (Style Y) only.

= Atotal of five or less) ACPS power supplies may be con-
necied iogether o symchronize multiple power supplies (con-
nect o any NAC output from one ACPS to sync signal input
— single: pair required).

INSTALLATION STANDARDS & CODES

The ACPS5-2406 complies with the following standards:

= MFPA 72 National Fire Alanm Code.
—  LIL 864 Standard fior Control Units for Fire Alarm Systems.
— CANMULC — S527-M3T.

In addition, the nstaller should be familiar with the following

standards:

MEA

173-01-E

345-02-E
3TO1-E
LISTED G318 l,= ; California

SRS State Fire

APPROVED

¢ T3150028:213

It e

(shown without cabinet)
= MEC Arficle 76D Fire Protective Signaling Systems.
= Applicable Local and State Building Codes.
» Regquiements of the Local Authority Having Jurisdiction.
SPECIFICATIONS

+ Primary (AC) power: 110 - 12 VAC, 5080 Hz input, 2.7
A maimum

= Dutput voltage: 24 VDC electrically regulated and power-
limited {under primary AC mains). Linder secondary power,
204 to 264 VDC.

+ Ouiput circuits — TB4, TBJ, TBE: 2.5 A maximum for any
one cacanit. For the entire supply, 5.0 A (contimsous],
6.0 A during a fire alam (1 hour UL rating).

= Pumiliary power output- J1 - 24 VDC @@ 0.5 A general pur-
pose power (wihen awdliany power is used, fourth output Eted
for 2.0 A4).

. Semmhqrp-mlbathﬂm circuit— TB2, TB3:

lead-acid batiery charger which will charge 7 to 25 AH bat-
teries. Maximum charger cument — 1.1 A

= Wiring: utilizes wire sizes 12 to 18 AWG (2.1 to 0LTE mm™).

= SLC specifications: Average SLC curend s 1 H7TmA_SLE

dafa is fransmified between 24.0 VDC, 5 VDC, and 0 VDC
at approximately 3.33 Kbaud.

- Battery fuse (F2): 154, 3AB.

ROTIFIERE Is & Honeywall

COmpany.

This dooument ks not intended io b used for nstallation purpcses. We iy o kesp our I
product informalion up-ioc-date and sccurate. \We cannot cover all speciic appilcaions
or anticipate all requirements. AJ specificaSions are subject b change

HOTIFIER. Prone: (203) £84-T161 FAX: (203} 424-7118

12 Chntonvile Road, Morford, Conmectiout DS472

For more Information, contsct

(noririan

without nobioe.

[EEEhri=0=T]
BEREEER! o
QEALITY SYSTEMS

Mades in Ba LSA

HETIE

D#-5E3L = 0720704 — Fage 1of 4
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Appendix B Fire Suppression Systems

Fire Suppression System Plan Drawings
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Fire Sprinkler System Most Remote Area
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Hydraulic Calculation for the Most Remote Area of the Building

Project name:

Cal Paoly - Grant M. Brown Engineering Building 41

Date: June 1st, 2014

Pipe
Fittings
Step | Nozzle ldent and Equivalent | Friction loss Pressure
Mo. | and Location| Flow ingpm | Pipe size | Devices | Pipe Length (psiift) Summary (psi) Motes
q L [9.53 C=[ 120 |Pt 12.10 q=k*{Pt)*/2
1 51 1" F Pe g=56(121™2=19.5
2 19.5 T pf | 0124 |Pf 1.22  |Pi= F-‘={‘|EI.5F5.E]2= 12.1 psi
q 20.4 L [7.% C=[ 120 |Pt 13.32 q=52.6(13.32)"2
2 52 114" F Pe q=204
Q 0.9 T pf | 0123 |Pf 0.92
q 211 L [9.53 C=[ 120 |Ft 14.24 q=52.6(14.24)™12
3 53 112" F Pe gq=21.1
Q 61.0 T pf | 0127 |Pf 1.25
q 20.0 L [8.75 C=[ 120 |Pt 15.49 q=5.6(15.49)*172
4 54 112" F (4 Pe q=200
o B1.0 T [12.75 pf | 0.215 |Pf 274
q L Cc=|120.000(pt | 1823 Ke=Qr/Pr -
E Pe
Q T pf Pf Kg = 18.97
BL1-M q B1.0 L [11.08 =|120.000|Ft 18.23 q=18.97(18.23™1/2
5 | 3" F Pe q=a1.0
BL2-M Q 162.0 T pf | 0.990 |Pf 10.97
BL2-M q 102.5 L [13.5 =|120.000|Pt 29.20 q=18.97(29.2)"i2
G | 3" F Pe q=102.5
BL3-M Q 284.5 T pf | 0.083 |Pf 1.12
BL3-M q L [29.33 =|120.000|Ft 30.32
7 | 3" F [T Pe
ME-M Q 2645 T [36.33 pf | 0.083 |Pf 3.02
ME-N q L (11092 =|120.000|Pt 33.34
g | 2" F [ Pe
M-M1 o 2845 T [115.92" pf | 0083 |Pf 9 82
M-H1 q L [217 =|120.000|Ft 42.95
9 | 2" F (5 Pe
M-H2 2 264.5 T [7.17 pf | 0.568 |Pf 4.07
M-N2 q L [45.75 =|120.000 Pt 47.03
10 | 4" F Pe 11.69
BOR 2 264.5 T [45.75' pf | 0.022 |Pf 1.07
q L = Pt 59,79
F Pe
o T pf P

Qpea = 264.5 GPM

with hose = 514.5 GFM

Piai= 59.79 psi

O = 0.15 gpmift2
k=58
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Hydraulic Calculation Friction Loss
P = 4.52(Q)*85/Cc185(d)*87 = psi/FT

Q = flow GPM
C = friction loss coefficient

d = internal diameter (inches)

1. P =4.52(19.5)"85/12018%(1.049)*%7 = .124’;—;"
2. P =4.52(39.9)8°/12018°(1.380)*%" = .123’;—;"
3. P =4.52(61.0)"%/120"%°(1.610)*% = .127’;—;"

4. P =4.52(81.0)185/1201%85(3.068)*87 = .215";,—?

5. P =4.52(162.0)1%/120"8>(3.068)*87 .9907;—5;
6. P =4.52(264.5)185/1201%5(3.068)*87 = .0837;—5;
7. P =4.52(264.5)185/1201%5(3.068)*87 = .083’;—;i

8. P =4.52(264.5)185/120185(3.068)*87 = .083’;—;i

9. P =4.52(264.5)185/120185(2.067)*87 = .568’;—;"

10. P = 4.52(264.5)185/120185(4.026)*87 = .022 psi/FT

120 | Blanchat



Distances used in Calculations:

BL3->NE-N | NE-N=>M-N1 | M-N1-=>M-N2 | M-N2->BOR
5'10” 4'10” 2’2" 13'9”
3'3” 11’ 1’
9’5” 8'1” 8’
10'10” 13’ 24’

10’ 2
5’8"
2’3"
10’
10’
9
8’3"
9'10”
9
Total: 29.33’ | Total: 110.92’ | Total: 2.17" | Total: 48.75’

BL = Branch Line

NE = Northeast

N =Node

M = Main

BOR = Base of Riser
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Water Supply Graph

PRESSURE (PSI)

CAL POLY

Fire Protection Engineering
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Appendix C Fire Drill Plan

This part of the report takes into account sections 38.7.2 and 4.7 of the Life Safety Code and

section 405 of the International Fire Code with specific reference to section 405.5.

The intention of emergency egress and relocation drills is to educate the staff, students,
and visitors of the buildings fire safety features, egress facilities, and procedures. This
educational opportunity should be provided in a non-threatening manner in a form of practice.
These drills are required to be performed annually for Group B occupancy classifications
according to the IFC. More frequent drills can be used in order to ensure familiarization to all
the occupants and to establish the drill as a matter of routine. Drills shall be held during both
expected and unexpected times in order to simulate all situations. Local authorities shall be
included in the drills design. During the drill the occupants need to be relocated to a
predetermined location and remain at that location until a recall or dismissal signal has been
given. The IFC requires records to be kept of required emergency evacuation drills and include

the following information:

Identity of the person conduction the drill

Date and time of the drill

Notification method used

Staff members on duty and participating

Number of occupants evacuated

Special conditions simulated

Problems encountered

Weather conditions when occupants were evacuated

O 0N A WNR

Time required to accomplish complete evacuation

123 |Blanchat



Appendix D Emergency Evacuation Plan

Cal Poly’s Administration and Finance oversees the Campus Emergency Management
division. This division is designed to aid the campus in a wide range of situations, one being
fire. This document can be found online at any time to anyone. When a fire occurs, staff and
students are expected to react but in slightly different ways. For someone who discovers or
believes there is a fire, Cal Poly recommends the following actions take place:

e Activate the nearest fire alarm pull station.

e Feel doors for heat. If cool, exit carefully. If hot, do not open the door. Stay where you are
until help arrives. If a telephone is available, call 911 and describe the emergency and your
location. Place cloth material around the bottom of the door to prevent smoke from
entering. Close as many doors as possible between you and the fire. Be prepared to signal
from a window, but do not break glass unless necessary since outside smoke could enter
your room.

If caught in smoke, drop to your hands and knees and crawl as you exit. Hold your breath as
long as possible. Breathe shallowly through your nose and use clothing as a filter.

If you see fire, confine it by closing doors and windows.

Start an orderly evacuation (even for small fires, a closed room can reach 1500 degrees
within three minutes).

From a safe location call 911 from a campus telephone.

Use extinguishers on small fires only if it is safe to do so and when there is no personal risk.
When operating a fire extinguisher, remember P-A-S-S: Pull the pin; Aim at the base of the
fire; Squeeze the lever; Sweep from side to side.

Never use an elevator during a fire.

In laboratories, follow the fire safety training provided by the instructor or other department
personnel.

If your clothing catches fire - STOP, DROP AND ROLL to extinguish the flames

Taken from http://afd.calpoly.edu/emergency/specific emergencies/fire.asp
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A more detailed plan is also available to the public. This procedure edited from Cal
Poly’s generic in order to try and achieve a complete evacuation of Building 41 in case of a fire
related emergency or an alarm being activated. This plan strives to maintain a basic set of
objectives. To ensure everyone exits the building in a safe manner, even if some of the people
are not able to use stairs. After the egress of the building a designated coordinator ensures
that everyone in the building has exited and been accounted for while meeting the objectives

set forth in the following procedure.

Policy
This procedure focuses on building evacuation for fire emergencies; however, the

following are emergencies for which a total or partial evacuation of a building may become

necessary:
a. Fire
b. Explosion
c. Bomb threats
d. Release of hazardous chemical substance (toxic levels that threaten human life)
e. Contamination of the air in a building.
f. Emergencies related to weather (flood, severe storm, severe wind)
g. If the earthquake causes structural damage or creates a secondary hazard such as

flooding, release of hazardous materials, exposed electrical, or any other life
threatening situations, then evacuation is recommended.

The Plan will be kept up to date, along with conducting evacuation drills annually or as
often as required in order to learn the appropriate plan of action during an emergency. Drills
are to be held at both expected and unexpected times in order to simulate an actual emergency

situation.
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Building Evacuation Procedure

When an emergency alarm is activated staff/students/visitors are expected to evacuate
immediately. The occupants need to proceed to the predetermined assembly points
located away from the building or do a designated safe zone in the building.

Staff and students are responsible for visitors and making sure they follow the
evacuation procedures and egress the building at the same time.

Faculty members should dismiss their classes and direct students to exit the building via
the shortest path or to an area of refuge. This should be done immediately following
an alarm or notification of an emergency.

Critical operations shall be shut down by appointed personal while the evacuation is
underway. They are responsible for recognizing and determining when to abandon
their duties and proceed to evacuate safely.

Contract workers shall be educated in the procedures and understand to evacuate the

building when an alarm sounds.

Evacuation Instructions

These instructions should serve as a guide outlining how to react in case of an

emergency or the sounding of an alarm:

AN A e

Stay Calm

Do not ignore alarm and listen for the announcement of evacuation directions.

Exit the building. This should be done immediately and in an orderly fashion.

Use stairways to exit the building, not elevators.

Dismiss classes in session and instruct students to exit the building immediately.
Follow quickest evacuation route from where you are (Evacuation diagrams/maps are
posted near exit doors).

Do not go back to your office or classroom for any reason

Proceed to an emergency assembly point.

If you have any knowledge of missing occupants or conditions that could be helpful to

responders, report to the coordinator in charge of the building.
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10. Return to the building only after emergency personnel have given the all-clear signal.

Turning off of the alarm does signal the end of the emergency.

Emergency Evacuation Personnel
1. Building Coordinators/alternates should be regular employees selected and trained to
ensure:
e Building evacuation is carried out as planned.
e Evacuated building occupants are directed to assigned assembly points
outside the building where they will be accounted for.
e Occupants needing assistance to evacuate are accommodated.
2. Building Coordinators/alternates are selected on a voluntary basis from among building
occupants.

3. Building Emergency Evacuation personnel and their corresponding duties follows:

Building Coordinators

e Maintain an updated list of all occupants.

e Make sure the emergency evacuation plan is understood by employees of your
immediate work area.

e Help/instruct your work area occupants to exit the building when an alternative
form of emergency notification sounds separate of a building fire alarm.

e Inform occupants to immediately report to their designated assembly point.

e Occupants with limited mobility should be assisted down stairs if stairways are a
capable option.

e Never put yourself in danger. Exit the building as soon as possible and go to the
assigned assembly area.

e From the occupant list, check off co-workers as they arrive to assembly area.

e Collect information on missing occupants, and report to responding University Police
representatives.

e Complete Building Assessment Form, if applicable

University Police / SLO City Fire

e Collect information on missing occupants from the Building Coordinators.
e Meet off-campus emergency responders (fire, medical, etc.) and aid with directions
to the building/emergency area.
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e Report information on occupants needing evacuation assistance and other
personnel suspected to still be in the building to fire and rescue response personnel.
e Assist with securing the building/area and preventing re-entry.

This detailed procedure can be found in the fire safety section at: http://afd.calpoly.edu/ehs/firesafety.asp
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Appendix E FDS Input Files

Scenario 1

Building 41 - Scenario 1.fds

&HEAD CHID='Building_41_-_Scenario_1'/

&TIME T_END=450.0/

&DUMP RENDER_FILE='Building_41_-_Scenario_2.gel', DT_RESTART=10.0/

RoomfFire.restart /
&MISC RESTART=.FALSE. /

&MESH ID='"Mesh 1', 1JK=140,60,46, XB=-28.0,0.0,73.0,85.0,0.0,9.2, MPI_PROCESS=0 /
&MESH ID='"Mesh 2', 1JK=140,60,46, XB=-56.0,-28.0,73.0,85.0,0.0,9.2, MPI_PROCESS=1 /

/&BNDF QUANTITY="WALL TEMPERATURE'/

---------------------------- DEVICES

&PROP ID='Default01_SprayMod01',
QUANTITY='SPRINKLER LINK TEMPERATURE',
ACTIVATION_TEMPERATURE=68.0,

RTI=80.0,
PART_ID='"Water_PART',
FLOW_RATE=1.0,
DROPLET_VELOCITY=5.0/

&DEVC ID='SPRK', PROP_|D='Default01_SprayMod01', XYZ=-41.7786,82.3314,4.2/
&SPEC ID="WATER VAPOR'/

&PART ID='Water_PART',
SPEC_ID="WATER VAPOR',
DIAMETER=500.0,
MONODISPERSE=.TRUE.,
COLOR='BLUE',
AGE=60.0/

REACTIONS

&REAC ID="POLYURETHANE_REAC',

FYI='SFPE HANDBOOK 4th Ed, FLEXIBLE GM23, TABLE 3-4.16',

FUEL="REAC_FUEL',

C=1.0,

H=1.8,

0=0.35,

N=0.06,

CO_YIELD=0.031,

SOOT_YIELD=0.024/ (Average soot yields from SFPE HB 4" Table 3.4.16 = .188 x .125 because 12.5% of couch would be burning in first 60
seconds before the sprinkler activates = .0235 round up ~.024)

FIRE

&SURF ID="BURNER',
FYI="F32 SOFA F32 Sofa HRR (SFPE Hb Figure 3-1.52)
COLOR='RED',
HRRPUA=440.5,
RAMP_Q='FIRE' / (3000HRR then 3000/6.81Surface Area=440.5)

&RAMP ID='FIRE' T=0.0, F=0.00/
&RAMP ID='FIRE' T = 10.0, F=0.01/
&RAMP ID='FIRE' T = 20.0, F=0.02/
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&RAMP ID='FIRE' T =30.0, F=0.06/
&RAMP ID="FIRE' T =40.0, F=0.10/
&RAMP ID="FIRE' T =50.0, F=0.16/
&RAMP ID="FIRE' T = 60.0, F=0.17/
&RAMP ID='FIRE' T =450.0, F=0.17/

........................ OBSTRUCTIONS

&OBST XB=-55.5,-54.1,80.0,80.1,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-55.5,-52.3,79.9,80.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-55.5,-50.6,79.8,79.9,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-55.5,-48.2,79.7,79.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-55.5,-44.8,79.6,79.7,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-55.5,-0.7,77.3,79.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-53.4,-51.6,76.4,77.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-49.2,-46.3,76.0,77.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-43.9,-42.1,73.7,77.3,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-43.4,-40.1,79.6,83.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-39.1,-0.7,79.6,79.7,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-36.4,-0.7,79.7,79.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-32.2,-0.7,79.9,80.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-34.0,-0.7,79.8,79.9,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-30.4,-0.7,80.0,80.1,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-28.6,-0.7,80.1,80.2,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-27.0,-0.7,80.2,80.3,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-26.0,-0.7,80.3,80.4,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-24.9,-0.7,80.4,80.5,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-24.6,-22.8,73.7,77.3,4.4,4.6, COLOR="GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-23.9,-11.3,80.5,80.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-22.9,-11.4,80.6,80.7,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-21.9,-11.3,80.7,80.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-20.8,-10.7,80.8,80.9,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-20.0,-10.0,80.9,81.0,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-19.2,-9.4,81.0,81.1,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-18.5,-8.8,81.1,81.2,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-17.7,-8.1,81.2,81.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-17.0,-7.5,81.3,81.4,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-16.2,-6.9,81.4,81.5,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-15.5,-6.3,81.5,81.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-14.8,-5.6,81.6,81.7,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-14.0,-5.0,81.7,81.8,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-13.4,-4.4,81.8,81.9,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-12.8,-4.1,81.9,82.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-12.2,-4.1,82.0,82.1,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-11.6,-4.1,82.1,82.2,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-11.0,-4.1,82.2,82.3,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-10.6,-0.7,80.5,80.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-10.4,-4.1,82.3,82.4,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-10.0,-0.7,80.6,80.7,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-9.8,-4.1,82.4,82.5,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-9.4,-0.7,80.7,80.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-9.2,-4.1,82.5,82.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-8.8,-0.7,80.8,80.9,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-8.7,-4.1,82.6,82.7,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-8.2,-4.1,82.7,82.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-8.1,-0.7,80.9,81.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-7.7,-4.1,82.8,82.9,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-7.5,-0.7,81.0,81.1,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-7.1,-4.1,82.9,83.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-6.9,-0.7,81.1,81.2,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-6.6,-4.1,83.0,83.1,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-6.3,-0.7,81.2,81.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-6.1,-4.1,83.1,83.2,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-5.6,-4.1,83.2,83.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-5.6,-0.7,81.3,81.4,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-5.1,-4.1,83.3,83.4,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
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&OBST XB=-5.0,-0.7,81.4,81.5,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-4.6,-4.1,83.4,83.5,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-4.4,-0.7,81.5,81.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-3.8,-0.7,81.6,81.7,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-3.1,-0.7,81.7,81.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-2.5,-0.7,81.8,81.9,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-1.9,-0.7,81.9,82.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-1.3,-0.7,82.0,82.1,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-55.5,-55.4,78.4,78.5,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.4,78.4,78.5,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,78.5,79.5,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,79.9,80.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,79.5,79.9,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,78.5,79.5,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,77.5,78.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-53.2,77.3,77.5,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-55.5,-0.7,77.3,78.4,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.4,-55.3,78.4,78.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.4,-0.7,78.4,78.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-54.6,80.0,80.1,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-54.1,79.8,79.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-53.2,79.9,80.0,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-52.4,79.7,79.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-50.6,79.6,79.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-48.2,79.5,79.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-0.7,78.5,79.5,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-54.6,-54.4,80.0,80.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-54.6,-54.4,80.0,80.1,0.2,4.4, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-54.4,-54.3,80.0,80.1,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-54.3,-54.1,80.0,80.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-54.3,-54.1,80.0,80.1,0.2,4.4, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-54.1,-52.3,79.8,79.9,0.0,4.4, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-53.4,-53.2,76.6,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.4,-51.6,76.4,77.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.4,-51.6,76.4,76.6,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-53.2,-53.1,79.9,80.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.2,-53.1,79.9,80.0,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.1,-53.0,79.9,80.0,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.0,-52.9,79.9,80.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.0,-52.9,79.9,80.0,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.9,-52.7,79.9,80.0,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.7,-52.6,79.9,80.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.7,-52.6,79.9,80.0,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.6,-52.5,79.9,80.0,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.5,-52.3,79.9,80.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.5,-52.3,79.9,80.0,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.4,-49.7,79.7,79.8,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.3,-51.9,79.8,79.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.3,-51.9,79.8,79.9,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-51.9,-51.7,79.8,79.9,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-51.8,-51.6,76.6,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-51.8,-49.0,77.3,77.5,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-51.7,-50.6,79.8,79.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-51.7,-50.6,79.8,79.9,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-50.6,-49.6,79.6,79.7,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.7,-49.6,79.7,79.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.7,-49.6,79.7,79.8,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.6,-48.9,79.7,79.8,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.6,-48.4,79.6,79.7,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.2,-49.0,76.2,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.2,-46.3,76.0,77.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.2,-46.3,76.0,76.2,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.9,-48.4,79.7,79.8,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.4,-48.3,79.6,79.8,0.1,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.4,-45.9,79.6,79.7,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.3,-48.2,79.7,79.8,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
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&OBST XB=-48.3,-45.9,79.6,79.7,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.2,-45.9,79.5,79.6,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.2,-45.9,79.5,79.6,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-46.5,-46.3,76.2,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-46.5,-43.7,77.3,77.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-45.9,-45.8,79.5,79.7,0.2,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-45.9,-45.2,79.6,79.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-45.9,-0.7,79.5,79.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-45.8,-44.8,79.6,79.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-45.8,-43.2,79.5,79.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-44.8,-43.2,79.4,79.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.9,-43.7,73.9,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-43.9,-42.1,73.7,77.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.9,-42.1,73.7,73.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.4,-43.2,79.6,83.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.4,-42.2,83.1,83.3,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-43.4,-42.1,83.2,83.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.4,-42.0,83.1,83.2,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-43.4,-40.3,81.0,83.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.4,-40.1,79.6,81.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.3,-42.1,73.9,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.3,-24.4,77.3,77.5,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-42.2,-42.0,83.1,83.3,0.2,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.1,-42.0,83.2,83.3,0.1,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.1,-40.8,83.2,83.3,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.0,-40.9,83.1,83.3,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.0,-40.7,83.1,83.2,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.9,-40.7,83.1,83.3,0.1,4.4, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-40.8,-40.7,83.2,83.3,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.7,-40.1,83.1,83.3,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-40.2,81.0,81.1,0.0,0.1, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-40.3,-40.2,82.4,82.8,0.0,4.4, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-40.3,-40.2,81.0,82.4,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-40.1,81.1,82.4,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-40.1,82.8,83.1,0.0,4.4, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-40.3,-40.1,79.6,81.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-39.1,79.4,79.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-36.4,79.5,79.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,82.4,82.5,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,81.0,81.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,82.5,82.8,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-40.2,-40.1,81.1,82.5,0.1,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-40.2,-40.1,82.5,82.8,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,81.1,82.5,0.2,4.5, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-40.2,-40.1,81.0,81.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-39.1,-34.0,79.6,79.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-39.1,-0.7,79.6,79.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-36.4,-32.2,79.7,79.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-36.4,-0.7,79.7,79.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-34.0,-31.5,79.8,79.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-33.8,-31.5,79.8,79.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-32.2,-31.5,79.9,80.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-31.5,-30.4,79.8,79.9,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-31.5,-30.4,79.8,79.9,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-31.5,-28.6,79.9,80.0,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-31.1,-28.6,79.9,80.0,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-30.4,-28.6,80.0,80.1,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-30.4,-0.7,79.8,79.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-29.3,-28.6,80.0,80.1,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-28.6,-28.1,80.1,80.2,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-28.6,-27.0,80.0,80.1,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-28.6,-0.7,79.9,80.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-28.1,-25.9,80.1,80.2,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-27.0,-26.9,80.2,80.3,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-27.0,-0.7,80.0,80.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-26.9,-25.9,80.2,80.3,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
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&OBST XB=-26.0,-25.9,80.3,80.4,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.9,-25.8,80.2,80.3,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.9,-25.8,80.2,80.3,0.1,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.9,-23.9,80.3,80.4,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.9,-0.7,80.1,80.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.8,-24.9,80.2,80.3,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.8,-24.9,80.2,80.3,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.8,-23.9,80.3,80.4,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-24.9,-23.1,80.4,80.5,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-24.9,-0.7,80.2,80.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-24.6,-24.4,73.9,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-24.6,-23.1,80.4,80.5,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-24.6,-22.8,73.7,77.3,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-24.6,-22.8,73.7,73.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.9,-23.1,80.5,80.6,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.9,-0.7,80.3,80.4,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.4,-23.1,80.5,80.6,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.1,-22.9,80.4,80.5,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-23.1,-21.9,80.5,80.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.1,-11.3,80.5,80.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.1,-0.7,80.4,80.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.0,-22.8,73.9,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-23.0,-0.7,77.3,77.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-22.9,-20.8,80.6,80.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-22.4,-11.4,80.6,80.7,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-21.9,-20.0,80.7,80.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-21.6,-11.3,80.7,80.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-20.8,-19.2,80.8,80.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-20.8,-10.7,80.8,80.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-20.0,-18.5,80.9,81.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-19.9,-10.0,80.9,81.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-19.2,-17.7,81.0,81.1,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-19.1,-9.4,81.0,81.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-18.5,-17.0,81.1,81.2,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-18.3,-8.8,81.1,81.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-17.7,-16.2,81.2,81.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-17.4,-8.1,81.2,81.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-17.0,-15.5,81.3,81.4,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-16.7,-7.5,81.3,81.4,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-16.2,-14.7,81.4,81.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-16.0,-6.9,81.4,81.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-15.5,-14.0,81.5,81.6,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-15.3,-6.3,81.5,81.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-14.8,-13.4,81.6,81.7,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-14.7,-5.6,81.6,81.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-14.0,-12.8,81.7,81.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-14.0,-5.0,81.7,81.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-13.4,-12.2,81.8,81.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-13.3,-4.4,81.8,81.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-12.8,-11.6,81.9,82.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-12.7,-4.1,81.9,82.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-12.2,-11.0,82.0,82.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-12.1,-4.1,82.0,82.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.6,-11.4,80.6,80.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.6,-11.3,80.7,80.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.6,-10.7,80.8,80.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.6,-10.4,82.1,82.2,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.5,-11.3,80.5,80.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.5,-11.2,80.2,80.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.5,-10.6,80.3,80.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.5,-10.0,80.4,80.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.5,-4.1,82.1,82.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.3,-10.0,80.9,81.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.0,-9.8,82.2,82.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.9,-4.1,82.2,82.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.7,-9.4,81.0,81.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
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&OBST XB=-10.6,-9.4,80.5,80.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.6,-0.7,80.5,80.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.4,-9.2,82.3,82.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.4,-4.1,82.3,82.4,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.1,-8.8,81.1,81.2,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.0,-8.7,80.6,80.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.0,-0.7,80.6,80.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.8,-8.7,82.4,82.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.8,-4.1,82.4,82.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.4,-8.1,80.7,80.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.4,-8.1,81.2,81.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.4,-0.7,80.7,80.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.2,-8.2,82.5,82.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.2,-4.1,82.5,82.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.8,-7.5,80.8,80.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.8,-7.5,81.3,81.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.8,-0.7,80.8,80.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.7,-7.6,82.6,82.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.7,-4.3,82.6,82.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.2,-7.3,82.7,82.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.2,-6.9,81.4,81.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.1,-7.2,82.7,82.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.1,-6.9,80.9,81.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.1,-0.7,80.9,81.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.7,-7.2,82.8,82.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.6,-7.2,82.8,82.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.5,-6.3,81.5,81.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.5,-6.2,81.0,81.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.5,-0.7,81.0,81.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.3,-7.2,82.7,82.8,0.2,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.2,-7.1,82.7,82.8,0.0,0.1, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-7.2,-7.1,82.8,82.9,0.1,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.2,-7.1,82.7,82.8,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.2,-7.1,82.8,82.9,0.2,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.2,-6.6,82.8,82.9,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.1,-6.6,82.8,82.9,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.1,-6.1,82.9,83.0,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.1,-6.1,82.9,83.0,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.1,-4.3,82.7,82.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.9,-5.6,81.1,81.2,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.9,-5.6,81.6,81.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.9,-0.7,81.1,81.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.6,-5.6,83.0,83.1,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.6,-5.6,83.0,83.1,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.6,-4.3,82.8,82.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.3,-5.0,81.2,81.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.3,-5.0,81.7,81.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.3,-0.7,81.2,81.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.1,-5.3,83.1,83.2,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.1,-4.3,82.9,83.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.0,-5.2,83.1,83.2,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.6,-5.2,83.2,83.3,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.6,-4.4,81.3,81.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.6,-4.4,81.8,81.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.6,-4.3,83.0,83.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.6,-0.7,81.3,81.4,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.5,-5.1,83.2,83.3,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.3,-5.2,83.1,83.2,0.1,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.2,-5.1,83.1,83.2,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.2,-5.1,83.2,83.3,0.1,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.1,-5.0,83.3,83.4,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.1,-4.5,83.2,83.3,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.1,-4.3,83.1,83.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.0,-4.2,83.3,83.4,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.0,-4.1,81.9,82.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.0,-3.8,81.4,81.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

134 |Blanchat



&OBST XB=-5.0,-0.7,81.4,81.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.6,-4.5,83.4,83.5,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.5,-4.3,83.2,83.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.5,-4.2,83.4,83.5,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.4,-4.1,82.0,82.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.4,-3.1,81.5,81.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.4,-0.7,81.5,81.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.3,-4.1,82.6,83.1,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.3,-4.1,83.2,83.3,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.3,-4.1,83.1,83.2,0.0,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.3,-4.1,82.6,83.1,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.3,-4.1,82.1,82.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.2,-4.1,83.3,83.5,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-3.8,-2.5,81.6,81.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-3.8,-0.7,81.6,81.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-3.1,-1.9,81.7,81.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-3.1,-0.7,81.7,81.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-2.5,-1.3,81.8,81.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-2.5,-0.7,81.8,81.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-1.9,-0.7,81.9,82.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-1.9,-0.7,81.9,82.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-1.3,-0.7,82.0,82.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-1.3,-0.7,82.0,82.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-0.9,-0.7,77.5,81.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,79.9,80.1,4.4,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,80.1,80.1,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.4,-48.3,79.8,79.8,4.4,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-45.9,-45.8,79.7,79.7,4.5,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-42.2,-42.1,83.1,83.1,4.5,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-42.2,-42.1,83.3,83.3,4.5,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.9,-40.8,83.3,83.3,4.4,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.3,-7.2,82.7,82.7,4.5,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.2,-5.1,83.3,83.3,4.4,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.5,79.9,80.1,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-55.3,79.5,79.6,4.4,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-55.3,78.5,78.6,4.5,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.1,-40.1,82.5,82.6,4.4,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-55.6,-50.6,79.8,80.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-55.6,-48.2,79.6,79.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-55.6,-28.0,77.2,79.6,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-53.4,-51.6,76.4,77.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-49.2,-46.4,76.0,77.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-44.0,-42.2,73.6,77.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-43.4,-40.2,79.6,83.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-38.2,-28.0,79.6,79.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-34.6,-28.0,79.8,80.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-30.8,-28.0,80.0,80.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-28.0,-0.8,77.2,80.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-27.0,-0.8,80.2,80.4,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-25.0,-0.8,80.4,80.6,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-24.6,-22.8,73.6,77.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-23.0,-11.4,80.6,80.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-21.0,-10.6,80.8,81.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-19.2,-9.4,81.0,81.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-17.8,-8.0,81.2,81.4,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-16.2,-6.8,81.4,81.6,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-14.8,-5.4,81.6,81.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-13.6,-4.2,81.8,82.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-12.2,-4.2,82.0,82.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-11.0,-4.2,82.2,82.4,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-10.6,-0.8,80.6,80.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-9.8,-4.2,82.4,82.6,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-9.2,-0.8,80.8,81.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-8.8,-4.2,82.6,82.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-7.8,-0.8,81.0,81.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
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&OBST XB=-7.6,-4.2,82.8,83.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-6.6,-4.2,83.0,83.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-6.4,-0.8,81.2,81.4,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-5.4,-4.2,83.2,83.4,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-5.0,-0.8,81.4,81.6,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-3.6,-0.8,81.6,81.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-2.2,-0.8,81.8,82.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-55.6,-55.4,77.4,79.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-55.6,-53.2,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-55.6,-50.6,79.8,80.0,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-53.4,-53.2,76.6,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-53.4,-51.6,76.4,76.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-51.8,-51.6,76.6,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-51.8,-49.0,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-50.6,-48.2,79.6,79.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-49.2,-49.0,76.2,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-49.2,-46.4,76.0,76.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-48.2,-43.2,79.4,79.6,4.6,8.2, COLOR="GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-46.6,-46.4,76.2,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-46.6,-43.8,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-44.0,-43.8,73.8,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-44.0,-42.2,73.6,73.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-43.4,-43.2,79.6,83.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-43.4,-40.2,83.0,83.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-42.4,-42.2,73.8,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-42.4,-28.0,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-40.4,-40.2,79.6,83.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-40.4,-38.2,79.4,79.6,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-38.2,-34.6,79.6,79.8,4.6,8.2, COLOR="GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-34.6,-30.8,79.8,80.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-30.8,-28.0,80.0,80.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-28.0,-27.0,80.0,80.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-28.0,-24.4,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-27.0,-25.0,80.2,80.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-25.0,-23.0,80.4,80.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-24.6,-24.4,73.8,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-24.6,-22.8,73.6,73.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-23.0,-22.8,73.8,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-23.0,-22.8,77.4,77.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-23.0,-21.0,80.6,80.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-23.0,-0.8,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-21.0,-19.2,80.8,81.0,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-19.2,-17.8,81.0,81.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-17.8,-16.2,81.2,81.4,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-16.2,-14.8,81.4,81.6,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-14.8,-13.6,81.6,81.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-13.6,-12.2,81.8,82.0,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-12.2,-11.0,82.0,82.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-11.6,-11.4,80.4,80.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-11.6,-10.8,80.8,81.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-11.6,-10.4,80.2,80.4,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-11.0,-9.8,82.2,82.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-10.8,-9.4,81.0,81.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-10.4,-9.2,80.4,80.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-9.8,-8.8,82.4,82.6,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-9.4,-8.0,81.2,81.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-9.2,-8.0,80.6,80.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-8.8,-7.6,82.6,82.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-8.2,-6.8,81.4,81.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-8.0,-6.8,80.8,81.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-7.6,-6.6,82.8,83.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-6.8,-5.6,81.0,81.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-6.8,-5.4,81.6,81.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-6.6,-5.4,83.0,83.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-5.6,-4.4,81.2,81.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-5.4,-4.2,81.8,82.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
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&OBST XB=-5.4,-4.2,83.2,83.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-4.4,-4.2,82.0,83.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-4.4,-3.2,81.4,81.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-3.2,-1.8,81.6,81.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-1.8,-0.8,81.8,82.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-1.0,-0.8,77.4,81.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-11.6,-11.6,80.0,80.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls

COUCH

&OBST XB=-40.8,-41.0,81.9,82.8,0.20,0.65, SURF_ID="BURNER'/ Couch #1
&OBST XB=-41.0,-42.7,82.6,82.8,0.20,0.95, SURF_ID="BURNER'/ Couch #2
&OBST XB=-42.7,-42.9,81.9,82.8,0.20,0.65, SURF_ID="BURNER'/ Couch #3
&OBST XB=-41.0,-42.7,81.9,82.6,0.20,0.55, SURF_ID='"BURNER'/ Couch #4

HOLE

&HOLE XB=-8.8,-1.2,77.8,80.4,4.4,4.6/ Hole
&HOLE XB=-7.4,-1.2,80.4,80.6,4.4,4.6/ Hole
&HOLE XB=-6.2,-1.2,80.6,80.8,4.4,4.6/ Hole
&HOLE XB=-5.0,-1.2,80.8,81.0,4.4,4.6/ Hole
&HOLE XB=-3.8,-1.2,81.0,81.2,4.4,4.6/ Hole
&HOLE XB=-2.4,-1.2,81.2,81.4,4.4,4.6/ Hole

-------------------------- OUTSIDE

&VENT SURF_ID="OPEN', MB='ZMAX', COLOR='"INVISIBLE'/ Vent
&VENT SURF_ID="OPEN', MB='XMIN'/ Vent02
&VENT SURF_ID="OPEN', MB="XMAX'/ Vent03
&VENT SURF_ID="OPEN', MB='YMIN'/ Vent04
&VENT SURF_ID="OPEN', MB='YMAX'/ Vent05

--------------------------- SLICE FILES

&SLCF QUANTITY='"TEMPERATURE', PBY=79.0/

&SLCF QUANTITY='PRESSURE', PBY=79.0/

&SLCF QUANTITY='VISIBILITY', PBY=79.0/

&SLCF QUANTITY='"TEMPERATURE', PBX=-41.7786/

&SLCF QUANTITY='VISIBILITY', PBX=-41.7786/

&SLCF QUANTITY='MASS FRACTION', SPEC_ID='OXYGEN', PBY=79.0/

END

&TAIL/

Scenario 2

Building 41 - Scenario 2.fds

&HEAD CHID='Building_41_-_ Scenario_2'/

&TIME T_END=450.0/

&DUMP RENDER_FILE='Building_41_-_Scenario_2.gel', DT_RESTART=10.0/

RoomfFire.restart /
&MISC RESTART=.FALSE. /

&MESH ID='"Mesh 1', 1JK=140,60,46, XB=-28.0,0.0,73.0,85.0,0.0,9.2, MPI_PROCESS=0 /
&MESH ID='"Mesh 2', 1JK=140,60,46, XB=-56.0,-28.0,73.0,85.0,0.0,9.2, MPI_PROCESS=1 /

/&BNDF QUANTITY="WALL TEMPERATURE'/

FIRE

&REAC ID="CELLULOSE',
FYI='SFPE HB Table 3-4.16',
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FUEL='REAC_FUEL',

C=6.0,

H=10.0,

0=5.0,

N=0.0,

SOOT_YIELD=0.015/(Table 3-4.16 SFPE HB 4th Ed for Wood (red oak))

&SURF ID="BURNER',
FYI='Storage Units (Fig. 3-1.15 SFPE HB 4th Ed)',
COLOR='RED',
HRRPUA=115,

RAMP_Q='"BURNER_RAMP_Q'/ (1000x2=2000HRR then 2000/8.7Surface Area=229.89/2=114.9)

&RAMP ID="BURNER_RAMP_Q', T=0.0, F=0.0/
&RAMP ID='"BURNER_RAMP_Q!, T=50.0, F=0.03/
&RAMP ID='"BURNER_RAMP_Q!, T=100.0, F=0.05/
&RAMP ID='"BURNER_RAMP_Q/, T=150.0, F=0.1/
&RAMP ID='"BURNER_RAMP_Q!, T=200.0, F=0.2/
&RAMP ID='"BURNER_RAMP_Q!, T=250.0, F=0.6/
&RAMP ID='"BURNER_RAMP_Q/, T=300.0, F=1.0/
&RAMP ID='"BURNER_RAMP_Q/, T=350.0, F=0.6/
&RAMP ID='"BURNER_RAMP_Q!, T=375.0, F=0.2/
&RAMP ID="BURNER_RAMP_Q/, T=400.0, F=0.0/

------------------------ OBSTRUCTIONS

&OBST XB=-55.5,-54.1,80.0,80.1,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-55.5,-52.3,79.9,80.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-55.5,-50.6,79.8,79.9,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-55.5,-48.2,79.7,79.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-55.5,-44.8,79.6,79.7,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-55.5,-0.7,77.3,79.6,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-53.4,-51.6,76.4,77.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-49.2,-46.3,76.0,77.3,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-43.9,-42.1,73.7,77.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-43.4,-40.1,79.6,83.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-39.1,-0.7,79.6,79.7,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-36.4,-0.7,79.7,79.8,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-32.2,-0.7,79.9,80.0,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-34.0,-0.7,79.8,79.9,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-30.4,-0.7,80.0,80.1,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-28.6,-0.7,80.1,80.2,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-27.0,-0.7,80.2,80.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-26.0,-0.7,80.3,80.4,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-24.9,-0.7,80.4,80.5,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-24.6,-22.8,73.7,77.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-23.9,-11.3,80.5,80.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-22.9,-11.4,80.6,80.7,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-21.9,-11.3,80.7,80.8,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-20.8,-10.7,80.8,80.9,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-20.0,-10.0,80.9,81.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-19.2,-9.4,81.0,81.1,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-18.5,-8.8,81.1,81.2,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-17.7,-8.1,81.2,81.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-17.0,-7.5,81.3,81.4,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-16.2,-6.9,81.4,81.5,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-15.5,-6.3,81.5,81.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-14.8,-5.6,81.6,81.7,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-14.0,-5.0,81.7,81.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-13.4,-4.4,81.8,81.9,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-12.8,-4.1,81.9,82.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-12.2,-4.1,82.0,82.1,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-11.6,-4.1,82.1,82.2,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-11.0,-4.1,82.2,82.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-10.6,-0.7,80.5,80.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-10.4,-4.1,82.3,82.4,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
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&OBST XB=-10.0,-0.7,80.6,80.7,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-9.8,-4.1,82.4,82.5,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-9.4,-0.7,80.7,80.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-9.2,-4.1,82.5,82.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-8.8,-0.7,80.8,80.9,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-8.7,-4.1,82.6,82.7,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-8.2,-4.1,82.7,82.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-8.1,-0.7,80.9,81.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-7.7,-4.1,82.8,82.9,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-7.5,-0.7,81.0,81.1,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-7.1,-4.1,82.9,83.0,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-6.9,-0.7,81.1,81.2,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-6.6,-4.1,83.0,83.1,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-6.3,-0.7,81.2,81.3,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-6.1,-4.1,83.1,83.2,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-5.6,-4.1,83.2,83.3,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-5.6,-0.7,81.3,81.4,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-5.1,-4.1,83.3,83.4,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-5.0,-0.7,81.4,81.5,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-4.6,-4.1,83.4,83.5,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-4.4,-0.7,81.5,81.6,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-3.8,-0.7,81.6,81.7,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-3.1,-0.7,81.7,81.8,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-2.5,-0.7,81.8,81.9,4.4,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Floor
&OBST XB=-1.9,-0.7,81.9,82.0,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-1.3,-0.7,82.0,82.1,4.4,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Floor
&OBST XB=-55.5,-55.4,78.4,78.5,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.4,78.4,78.5,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,78.5,79.5,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,79.9,80.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,79.5,79.9,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,78.5,79.5,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,77.5,78.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-53.2,77.3,77.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-0.7,77.3,78.4,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.4,-55.3,78.4,78.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.4,-0.7,78.4,78.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-54.6,80.0,80.1,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-54.1,79.8,79.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-53.2,79.9,80.0,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-52.4,79.7,79.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-50.6,79.6,79.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-48.2,79.5,79.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-0.7,78.5,79.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-54.6,-54.4,80.0,80.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-54.6,-54.4,80.0,80.1,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-54.4,-54.3,80.0,80.1,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-54.3,-54.1,80.0,80.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-54.3,-54.1,80.0,80.1,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-54.1,-52.3,79.8,79.9,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.4,-53.2,76.6,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.4,-51.6,76.4,77.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.4,-51.6,76.4,76.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.2,-53.1,79.9,80.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.2,-53.1,79.9,80.0,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.1,-53.0,79.9,80.0,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.0,-52.9,79.9,80.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-53.0,-52.9,79.9,80.0,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.9,-52.7,79.9,80.0,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.7,-52.6,79.9,80.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.7,-52.6,79.9,80.0,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.6,-52.5,79.9,80.0,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.5,-52.3,79.9,80.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.5,-52.3,79.9,80.0,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.4,-49.7,79.7,79.8,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-52.3,-51.9,79.8,79.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
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&OBST XB=-52.3,-51.9,79.8,79.9,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-51.9,-51.7,79.8,79.9,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-51.8,-51.6,76.6,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-51.8,-49.0,77.3,77.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-51.7,-50.6,79.8,79.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-51.7,-50.6,79.8,79.9,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-50.6,-49.6,79.6,79.7,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.7,-49.6,79.7,79.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.7,-49.6,79.7,79.8,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.6,-48.9,79.7,79.8,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.6,-48.4,79.6,79.7,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.2,-49.0,76.2,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-49.2,-46.3,76.0,77.3,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-49.2,-46.3,76.0,76.2,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.9,-48.4,79.7,79.8,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.4,-48.3,79.6,79.8,0.1,4.4, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-48.4,-45.9,79.6,79.7,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.3,-48.2,79.7,79.8,0.1,4.5, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-48.3,-45.9,79.6,79.7,0.1,4.5, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-48.2,-45.9,79.5,79.6,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.2,-45.9,79.5,79.6,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-46.5,-46.3,76.2,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-46.5,-43.7,77.3,77.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-45.9,-45.8,79.5,79.7,0.2,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-45.9,-45.2,79.6,79.7,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-45.9,-0.7,79.5,79.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-45.8,-44.8,79.6,79.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-45.8,-43.2,79.5,79.6,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-44.8,-43.2,79.4,79.5,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-43.9,-43.7,73.9,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.9,-42.1,73.7,77.3,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-43.9,-42.1,73.7,73.9,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-43.4,-43.2,79.6,83.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.4,-42.2,83.1,83.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.4,-42.1,83.2,83.3,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-43.4,-42.0,83.1,83.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.4,-40.3,81.0,83.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-43.4,-40.1,79.6,81.0,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-42.3,-42.1,73.9,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.3,-24.4,77.3,77.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.2,-42.0,83.1,83.3,0.2,4.5, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-42.1,-42.0,83.2,83.3,0.1,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-42.1,-40.8,83.2,83.3,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.0,-40.9,83.1,83.3,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.0,-40.7,83.1,83.2,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.9,-40.7,83.1,83.3,0.1,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.8,-40.7,83.2,83.3,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.7,-40.1,83.1,83.3,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-40.2,81.0,81.1,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-40.2,82.4,82.8,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-40.2,81.0,82.4,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-40.1,81.1,82.4,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-40.1,82.8,83.1,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-40.1,79.6,81.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-39.1,79.4,79.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.3,-36.4,79.5,79.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,82.4,82.5,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,81.0,81.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,82.5,82.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,81.1,82.5,0.1,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,82.5,82.8,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,81.1,82.5,0.2,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.2,-40.1,81.0,81.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-39.1,-34.0,79.6,79.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-39.1,-0.7,79.6,79.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-36.4,-32.2,79.7,79.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
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&OBST XB=-36.4,-0.7,79.7,79.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-34.0,-31.5,79.8,79.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-33.8,-31.5,79.8,79.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-32.2,-31.5,79.9,80.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-31.5,-30.4,79.8,79.9,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-31.5,-30.4,79.8,79.9,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-31.5,-28.6,79.9,80.0,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-31.1,-28.6,79.9,80.0,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-30.4,-28.6,80.0,80.1,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-30.4,-0.7,79.8,79.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-29.3,-28.6,80.0,80.1,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-28.6,-28.1,80.1,80.2,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-28.6,-27.0,80.0,80.1,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-28.6,-0.7,79.9,80.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-28.1,-25.9,80.1,80.2,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-27.0,-26.9,80.2,80.3,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-27.0,-0.7,80.0,80.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-26.9,-25.9,80.2,80.3,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-26.0,-25.9,80.3,80.4,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.9,-25.8,80.2,80.3,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.9,-25.8,80.2,80.3,0.1,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.9,-23.9,80.3,80.4,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.9,-0.7,80.1,80.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-25.8,-24.9,80.2,80.3,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.8,-24.9,80.2,80.3,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-25.8,-23.9,80.3,80.4,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-24.9,-23.1,80.4,80.5,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-24.9,-0.7,80.2,80.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-24.6,-24.4,73.9,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-24.6,-23.1,80.4,80.5,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-24.6,-22.8,73.7,77.3,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-24.6,-22.8,73.7,73.9,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-23.9,-23.1,80.5,80.6,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.9,-0.7,80.3,80.4,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-23.4,-23.1,80.5,80.6,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.1,-22.9,80.4,80.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.1,-21.9,80.5,80.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.1,-11.3,80.5,80.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.1,-0.7,80.4,80.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-23.0,-22.8,73.9,77.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-23.0,-0.7,77.3,77.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-22.9,-20.8,80.6,80.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-22.4,-11.4,80.6,80.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-21.9,-20.0,80.7,80.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-21.6,-11.3,80.7,80.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-20.8,-19.2,80.8,80.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-20.8,-10.7,80.8,80.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-20.0,-18.5,80.9,81.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-19.9,-10.0,80.9,81.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-19.2,-17.7,81.0,81.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-19.1,-9.4,81.0,81.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-18.5,-17.0,81.1,81.2,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-18.3,-8.8,81.1,81.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-17.7,-16.2,81.2,81.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-17.4,-8.1,81.2,81.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-17.0,-15.5,81.3,81.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-16.7,-7.5,81.3,81.4,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-16.2,-14.7,81.4,81.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-16.0,-6.9,81.4,81.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-15.5,-14.0,81.5,81.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-15.3,-6.3,81.5,81.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-14.8,-13.4,81.6,81.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-14.7,-5.6,81.6,81.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-14.0,-12.8,81.7,81.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-14.0,-5.0,81.7,81.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-13.4,-12.2,81.8,81.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
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&OBST XB=-13.3,-4.4,81.8,81.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-12.8,-11.6,81.9,82.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-12.7,-4.1,81.9,82.0,0.0,0.2, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-12.2,-11.0,82.0,82.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-12.1,-4.1,82.0,82.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.6,-11.4,80.6,80.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.6,-11.3,80.7,80.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.6,-10.7,80.8,80.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.6,-10.4,82.1,82.2,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-11.5,-11.3,80.5,80.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.5,-11.2,80.2,80.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.5,-10.6,80.3,80.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.5,-10.0,80.4,80.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.5,-4.1,82.1,82.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.3,-10.0,80.9,81.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-11.0,-9.8,82.2,82.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.9,-4.1,82.2,82.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.7,-9.4,81.0,81.1,0.2,4.6, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-10.6,-9.4,80.5,80.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.6,-0.7,80.5,80.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.4,-9.2,82.3,82.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.4,-4.1,82.3,82.4,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.1,-8.8,81.1,81.2,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.0,-8.7,80.6,80.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-10.0,-0.7,80.6,80.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.8,-8.7,82.4,82.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.8,-4.1,82.4,82.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.4,-8.1,80.7,80.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.4,-8.1,81.2,81.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.4,-0.7,80.7,80.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.2,-8.2,82.5,82.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-9.2,-4.1,82.5,82.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.8,-7.5,80.8,80.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.8,-7.5,81.3,81.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.8,-0.7,80.8,80.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.7,-7.6,82.6,82.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.7,-4.3,82.6,82.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.2,-7.3,82.7,82.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.2,-6.9,81.4,81.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.1,-7.2,82.7,82.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.1,-6.9,80.9,81.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-8.1,-0.7,80.9,81.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.7,-7.2,82.8,82.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.6,-7.2,82.8,82.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.5,-6.3,81.5,81.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.5,-6.2,81.0,81.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.5,-0.7,81.0,81.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.3,-7.2,82.7,82.8,0.2,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.2,-7.1,82.7,82.8,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.2,-7.1,82.8,82.9,0.1,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.2,-7.1,82.7,82.8,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.2,-7.1,82.8,82.9,0.2,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.2,-6.6,82.8,82.9,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.1,-6.6,82.8,82.9,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.1,-6.1,82.9,83.0,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.1,-6.1,82.9,83.0,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-7.1,-4.3,82.7,82.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.9,-5.6,81.1,81.2,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.9,-5.6,81.6,81.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.9,-0.7,81.1,81.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.6,-5.6,83.0,83.1,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.6,-5.6,83.0,83.1,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.6,-4.3,82.8,82.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.3,-5.0,81.2,81.3,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.3,-5.0,81.7,81.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.3,-0.7,81.2,81.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
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&OBST XB=-6.1,-5.3,83.1,83.2,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.1,-4.3,82.9,83.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-6.0,-5.2,83.1,83.2,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.6,-5.2,83.2,83.3,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.6,-4.4,81.3,81.4,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.6,-4.4,81.8,81.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.6,-4.3,83.0,83.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.6,-0.7,81.3,81.4,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.5,-5.1,83.2,83.3,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.3,-5.2,83.1,83.2,0.1,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.2,-5.1,83.1,83.2,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.2,-5.1,83.2,83.3,0.1,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.1,-5.0,83.3,83.4,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.1,-4.5,83.2,83.3,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.1,-4.3,83.1,83.2,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.0,-4.2,83.3,83.4,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.0,-4.1,81.9,82.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.0,-3.8,81.4,81.5,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.0,-0.7,81.4,81.5,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.6,-4.5,83.4,83.5,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.5,-4.3,83.2,83.3,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.5,-4.2,83.4,83.5,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.4,-4.1,82.0,82.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.4,-3.1,81.5,81.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.4,-0.7,81.5,81.6,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.3,-4.1,82.6,83.1,0.0,0.1, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.3,-4.1,83.2,83.3,0.0,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.3,-4.1,83.1,83.2,0.0,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.3,-4.1,82.6,83.1,0.1,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.3,-4.1,82.1,82.6,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-4.2,-4.1,83.3,83.5,0.0,4.4, COLOR='GRAY 60, SURF_ID="INERT'/ Obstruction
&OBST XB=-3.8,-2.5,81.6,81.7,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-3.8,-0.7,81.6,81.7,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-3.1,-1.9,81.7,81.8,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-3.1,-0.7,81.7,81.8,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-2.5,-1.3,81.8,81.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-2.5,-0.7,81.8,81.9,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-1.9,-0.7,81.9,82.0,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-1.9,-0.7,81.9,82.0,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-1.3,-0.7,82.0,82.1,0.0,0.2, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-1.3,-0.7,82.0,82.1,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-0.9,-0.7,77.5,81.9,0.2,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,79.9,80.1,4.4,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.3,80.1,80.1,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-48.4,-48.3,79.8,79.8,4.4,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-45.9,-45.8,79.7,79.7,4.5,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.2,-42.1,83.1,83.1,4.5,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-42.2,-42.1,83.3,83.3,4.5,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.9,-40.8,83.3,83.3,4.4,4.5, COLOR='GRAY 60', SURF_ID="INERT'/ Obstruction
&OBST XB=-7.3,-7.2,82.7,82.7,4.5,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-5.2,-5.1,83.3,83.3,4.4,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.5,-55.5,79.9,80.1,0.2,4.4, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-55.3,79.5,79.6,4.4,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-55.3,-55.3,78.5,78.6,4.5,4.6, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction
&OBST XB=-40.1,-40.1,82.5,82.6,4.4,4.5, COLOR='GRAY 60', SURF_ID='INERT'/ Obstruction

&OBST XB=-55.6,-50.6,79.8,80.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-55.6,-48.2,79.6,79.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-55.6,-28.0,77.2,79.6,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-53.4,-51.6,76.4,77.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-49.2,-46.4,76.0,77.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-44.0,-42.2,73.6,77.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-43.4,-40.2,79.6,83.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-38.2,-28.0,79.6,79.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-34.6,-28.0,79.8,80.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-30.8,-28.0,80.0,80.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
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&OBST XB=-28.0,-0.8,77.2,80.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-27.0,-0.8,80.2,80.4,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-25.0,-0.8,80.4,80.6,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-24.6,-22.8,73.6,77.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-23.0,-11.4,80.6,80.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-21.0,-10.6,80.8,81.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-19.2,-9.4,81.0,81.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-17.8,-8.0,81.2,81.4,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-16.2,-6.8,81.4,81.6,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-14.8,-5.4,81.6,81.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-13.6,-4.2,81.8,82.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-12.2,-4.2,82.0,82.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-11.0,-4.2,82.2,82.4,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-10.6,-0.8,80.6,80.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-9.8,-4.2,82.4,82.6,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-9.2,-0.8,80.8,81.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-8.8,-4.2,82.6,82.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-7.8,-0.8,81.0,81.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-7.6,-4.2,82.8,83.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-6.6,-4.2,83.0,83.2,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-6.4,-0.8,81.2,81.4,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-5.4,-4.2,83.2,83.4,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-5.0,-0.8,81.4,81.6,8.2,8.4, COLOR='INVISIBLE', SURF_ID="INERT'/ 2nd Story Roof
&OBST XB=-3.6,-0.8,81.6,81.8,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-2.2,-0.8,81.8,82.0,8.2,8.4, COLOR='INVISIBLE', SURF_ID='INERT'/ 2nd Story Roof
&OBST XB=-55.6,-55.4,77.4,79.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-55.6,-53.2,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-55.6,-50.6,79.8,80.0,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-53.4,-53.2,76.6,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-53.4,-51.6,76.4,76.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-51.8,-51.6,76.6,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-51.8,-49.0,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-50.6,-48.2,79.6,79.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-49.2,-49.0,76.2,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-49.2,-46.4,76.0,76.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-48.2,-43.2,79.4,79.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-46.6,-46.4,76.2,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-46.6,-43.8,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-44.0,-43.8,73.8,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-44.0,-42.2,73.6,73.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-43.4,-43.2,79.6,83.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-43.4,-40.2,83.0,83.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-42.4,-42.2,73.8,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-42.4,-28.0,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-40.4,-40.2,79.6,83.0,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-40.4,-38.2,79.4,79.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-38.2,-34.6,79.6,79.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-34.6,-30.8,79.8,80.0,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-30.8,-28.0,80.0,80.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-28.0,-27.0,80.0,80.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-28.0,-24.4,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-27.0,-25.0,80.2,80.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-25.0,-23.0,80.4,80.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-24.6,-24.4,73.8,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-24.6,-22.8,73.6,73.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-23.0,-22.8,73.8,77.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-23.0,-22.8,77.4,77.6,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-23.0,-21.0,80.6,80.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-23.0,-0.8,77.2,77.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-21.0,-19.2,80.8,81.0,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-19.2,-17.8,81.0,81.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-17.8,-16.2,81.2,81.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-16.2,-14.8,81.4,81.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-14.8,-13.6,81.6,81.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-13.6,-12.2,81.8,82.0,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-12.2,-11.0,82.0,82.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
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&OBST XB=-11.6,-11.4,80.4,80.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-11.6,-10.8,80.8,81.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-11.6,-10.4,80.2,80.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls

&OBST XB=-11.0,-9.8,82.2,82.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-10.8,-9.4,81.0,81.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-10.4,-9.2,80.4,80.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-9.8,-8.8,82.4,82.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-9.4,-8.0,81.2,81.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-9.2,-8.0,80.6,80.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-8.8,-7.6,82.6,82.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-8.2,-6.8,81.4,81.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-8.0,-6.8,80.8,81.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-7.6,-6.6,82.8,83.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-6.8,-5.6,81.0,81.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-6.8,-5.4,81.6,81.8,4.6,8.2, COLOR='GRAY 60', SURF_ID='INERT'/ 2nd Story Walls
&OBST XB=-6.6,-5.4,83.0,83.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-5.6,-4.4,81.2,81.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-5.4,-4.2,81.8,82.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-5.4,-4.2,83.2,83.4,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-4.4,-4.2,82.0,83.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-4.4,-3.2,81.4,81.6,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-3.2,-1.8,81.6,81.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-1.8,-0.8,81.8,82.0,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls
&OBST XB=-1.0,-0.8,77.4,81.8,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls

&OBST XB=-11.6,-11.6,80.0,80.2,4.6,8.2, COLOR='GRAY 60', SURF_ID="INERT'/ 2nd Story Walls

CABINET

&OBST XB=-9.3936,-7.8936,79.9,80.4,0.2,2.0, SURF_ID='"BURNER'/ Cab 1
&OBST XB=-11.2526,-9.75265,79.6,80.1,0.2,2.0, SURF_ID='"BURNER'/ Cab 2

HOLE

&HOLE XB=-8.8,-1.2,77.8,80.4,4.4,4.6/ Hole
&HOLE XB=-7.4,-1.2,80.4,80.6,4.4,4.6/ Hole
&HOLE XB=-6.2,-1.2,80.6,80.8,4.4,4.6/ Hole
&HOLE XB=-5.0,-1.2,80.8,81.0,4.4,4.6/ Hole
&HOLE XB=-3.8,-1.2,81.0,81.2,4.4,4.6/ Hole
&HOLE XB=-2.4,-1.2,81.2,81.4,4.4,4.6/ Hole

-------------------------- OUTSIDE

&VENT SURF_ID="OPEN', MB='ZMAX', COLOR='"INVISIBLE'/ Vent
&VENT SURF_ID="OPEN', MB='XMIN'/ Vent02
&VENT SURF_ID="OPEN', MB='XMAX'/ Vent03
&VENT SURF_ID="OPEN', MB='YMIN'/ Vent04
&VENT SURF_ID='OPEN', MB='YMAX'/ Vent05

--------------------------- SLICE FILES

&SLCF QUANTITY="TEMPERATURE', PBY=79.0/

&SLCF QUANTITY='PRESSURE', PBY=79.0/

&SLCF QUANTITY='VISIBILITY', PBY=79.0/

&SLCF QUANTITY='"TEMPERATURE', PBX=-41.7786/

&SLCF QUANTITY='VISIBILITY', PBX=-41.7786/

&SLCF QUANTITY='MASS FRACTION', SPEC_ID='OXYGEN', PBY=79.0/

END

&TAIL/
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