Case Study — School
Community Safe Room:
Southeast Kansas

FEMA is providing this case study as an example only. Registered design professionals are
encouraged to use this case study to inform their safe room design efforts, but not to rely upon its
accuracy, assumptions, or calculations for any individual safe room project’s designs, decisions,

and execution. The registered design professional of record for an individual safe room project
and other accountable parties are responsible for ensuring the design meets FEMA P-361 criteria,
FEMA grant funds requirements (when applicable), and all Federal, State and local building codes
and permitting requirements.

FEMA does not endorse, approve, certify, or recommend any designs, contractors,
individuals, firms, or products. Contractors, individuals, or firms shall not claim they or their
products are “FEMA approved” or “FEMA certified.”

Introduction

This case study presents an example of a tornado safe room that meets or exceeds the design
criteria set forth in FEMA P-361 and ICC 500. The safe room is part of a larger middle school
addition to an existing high school in ||| | - The community safe room was
designed to accommodate students and staff of both schools.

This project, one of three safe rooms funded by a local bond issue, was built because of the
concerns of the community after the 2011 Joplin, MO tornado, which initially touched down
approximately ] miles ||| GGG Suoseauently, in April 2014, shortly after
opening all three safe rooms, an EF-2 tornado carved a path through the community, damaging
over 100 homes and businesses and injuring approximately 24 people. None of the three safe
rooms were hit by this event.

Items related to this project have been included in this case study, including:
= |nitial wind load calculations for the safe room.

= A sample of the original conceptual design drawings for the Southeast Kansas safe room
project.

Overview

, commissioned a- architectural firm to
incorporate tornado safe rooms into the three school sites in the school district. The safe rooms
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were designed to be multi-use and sized to shelter students and staff. They were not designed
for public use.

The architectural firm recommended making a classroom wing for the new middle school that
would serve the middle school students and also have space for high school students and staff.
This would allow almost all occupants to access the shelter through the middle school addition
without going outside. A major advantage of the design plan is that it can be implemented without
disrupting school activities.

The new addition replaced a 1920 vintage multi-story building that has since been sold to
developers who are repurposing it. This safe room has enough space—approximately 4,710
square feet of usable floor space—to support approximately 730 occupants. It is constructed with
fully grouted and reinforced concrete masonry unit (CMU) walls and a reinforced concrete roof
slab on composite metal deck supported by steel beams. The design meets the requirements of
the newest local building codes for normal building use and technical guidelines in FEMA P-361
and ICC 500 documents for tornado community safe room use, including a design wind speed of
250 mph.

It's important to note that certain features of the case study may or may not apply to other safe
room projects. For example, ICC 500 Section 702.3, Emergency Lighting, requires community
tornado storm shelters to be provided with emergency lighting systems for shelter, shelter
support and egress areas. The case study design plans address the emergency lighting
requirement through a battery system that does not rely on an emergency generator for stand-by
power. However, other tornado safe rooms may include additional critical support systems that
call for use of an emergency generator for stand-by power. Commentary on emergency lighting
and standby power may be found in FEMA P-361 Sections B7.2.4 and B7.2.5.

Design plans for the new addition for the ||| | | | | Il Schoo! Safe Room are provided
in this case study. The plans are preceded by the wind load analysis on which the design is
based.
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Safe Room
Wind Loads per the ASCE 7-10

General Data Reference
H =15.33ft. Building Height
L =85.33 ft. Building Length
B =79.20 ft. Building Width
P=17.33ft. Parapet Height
V =250 mph Safe Room Design Wind Speed Figure B3-1 of FEMA P-361
Exposure C Site Exposure Section B.3.2.4.3 of FEMA P-361
K¢=1.0 Directionality Factor Section B.3.2.4.3 of FEMA P-361
Ka=10 Topographic Factor Section B.3.2.4.3 of FEMA P-361
GCyi = +0.55 Internal Pressure Coefficient Section B.3.2.4.3.1 of FEMA P-361
G=0.85 Gust Effect Factor Section B.3.2.4.3.1 of FEMA P-361

MWZFRS (Directional Procedure) per Chapter 27 of ASCE 7-10

Velocity Pressure

0z = Gn = 0.00256K K K4V (Ib/ft?) Eq. 27.3-1 of ASCE 7-10
K; = K,=0.853 K, =0.873 Table 27.3-1 of ASCE 7-10
0z = On = 136.4 psf gp = 139.7 psf
Wall Pressures
p =qGC, - qi (GCpi) Eq. 27.4-1 of ASCE 7-10
C, Varies
L/B=1.08
Windward Wall Cp,=038
Leeward Wall Cp=-05 Figure 27.4-1 of ASCE 7-10
Side Wall Cp=-0.7
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Roof Pressure

p =qGCp — i (GCyi) Eq. 27.4-1 of ASCE 7-10
C, Varies
H/L=10.18
0to H/2 Cp,=-0.9,-0.18
H/2toH Cp,=-0.9,-0.18 Figure 27.4-1 of ASCE 7-10
Hto 2H Cp,=-05,-0.18
>2H Cy,=-0.3,-0.18
Parapet Pressures
Pp = 0p (GCpn) Eq. 27.4-4 of ASCE 7-10
GCpn=+15 }
GCpm=-1.0 Section 27.4.5 of ASCE 7-10

MWFRS Load Summary

Surface gnGCp gnGCi Pressure w/ +GC,; (psf) Pressure w/ -GCy; (psf)

Windward Wall 92.8 +/-75.0 167.8 17.8
Leeward Wall -58.0 +/-75.0 17.0 -133
Side Wall -81.2 +/- 75.0 -6.2 -156.2
Leeward Roof Included in Windward Roof
Windward Roof

OtoH/2 | -104.3 +/- 75.0 -29.3 -179.3

H/2toH | -104.3 +/- 75.0 -29.3 -179.3

Hto2H | -58.0 +/- 75.0 17.0 -133.0

>2H | -34.8 +/- 75.0 40.2 -109.8

Windward Parapet = 209.6 psf
Leeward Parapet = -139.7 psf

Components and Cladding (Part 1) per Chapter 30 of ASCE 7-10

Velocity Pressure

0z = gn = 0.00256K,K1K4V? (Ib/ft?) Eq. 30.3-1 of ASCE 7-10
;= K,=0.853 Table 30.3-1 of ASCE 7-10
gn = 136.4 psf
Wall Pressures
p = gn [(GCp) — (GCpi)] Eq. 30.4-1 of ASCE 7-10
GC, Varies Figure 30.4-1 of ASCE 7-10

Note: Values of GC, may be reduced 10% for roofs w/ slope < 10° but were not used here.

Effective Area = 10 sf
Negative Zone 4 GCp=-11
Negative Zone 5 GCp,=-14
Positive Zone4 &5 GC,=1.0
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Effective Area = 100 sf
Negative Zone 4
Negative Zone 5
Positive Zone 4 & 5

Effective Area = 500 sf
Negative Zone 4
Negative Zone 5
Positive Zone 4 & 5

Corner Zone Width

a=>0.10(B)=7.92ft

0.4 (H)=6.13ft.
0.04 (B)=3.17 ft.

GC,=-0.92
GC, = -1.04
GC,=0.82
GC,=-0.8
GC,=-0.8
GC, = +0.7

Figure 30.4-1 of ASCE 7-10
<= Governs

Minimum Width = 3.0 ft.

Roof Pressures

P =an [(GCp) — (GCyi)]
GC, Varies

Effective Area = 10 sf
Negative Zone 1
Negative Zone 2
Negative Zone 3
Positive Zones 1, 2, & 3

Effective Area = 100 sf
Negative Zone 1
Negative Zone 2
Negative Zone 3
Positive Zones 1, 2, & 3

Effective Area = 500 sf
Negative Zone 1
Negative Zone 2
Negative Zone 3
Positive Zones 1, 2, & 3

Corner Zone Width
a=>0.10(B)=7.92ft.
04 (H)=6.13 ft.
0.04 (B)=3.17 ft.

Minimum Width = 3.0 ft.

Eq. 30.4-1 of ASCE 7-10

GC,=-1.0
GC,=-1.8
GC,=-2.8
GC,=0.3
GC,=-0.9
GC,=-1.1 L Figure 30.4-2A of ASCE 7-10
GC,=-1.1
GC,=0.2
GC,=-0.9
GCp=-1.1
GC,=-1.1
GC,=0.2 _|

Figure 30.4-2A of ASCE 7-10
< = Governs
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Components and Cladding Load Summary

Zone 3
Zone 3
Zone 2
Zone 3
Zone 5
Zone5 —{"
Zone 4 Zone 4
\\ N )
AN / 6.13 ft
Typ.
Zone 5 P
Surface Zone 10 SF Trib. 100 sf Trib. 500 sf Trib.
Pressure (psf) Pressure (psf) Pressure (psf)
Roof Negative Zone 1 -211.4 -197.8 -197.8
Negative Zone 2 -320.5 -225.1 -225.1
Negative Zone 3 -456.9 -225.1 -225.1
Positive All Zones 115.9 102.3 102.3
Wall* Negative Zone 4 -225.1 -200.5 -184.1
Negative Zone 5 -266.0 -216.9 -184.1
Positive All Zones 211.4 186.9 170.5

*Note GC,, values for the walls was not reduced due to the roof slope
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NOT FOR CONSTRUCTION/EXAMPLE ONLY

SCHOOL TORNADO SAFE ROOM

SOUTHEAST KANSAS

DRAWING INDEX

SCHOOL TORNADO
SAFE ROOM
SOUTHEAST KANSAS

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

COVER SHEET

COVER SHEET

SITE PLAN SP1.1
CODE ANALYSIS PLAN - BASE AND ALTERNATE CS31.1
SAFE ROOM SITE AND FLOOR PLAN C31.2
FLOOR PLAN Al.1

FLOOR PLAN — DIMENSIONS A1.2

ROOF PLAN A2.1

ELEVATIONS A3.1

ELEVATIONS AND DETAIL A4.1

ARCHITECTURAL DETAILS AS5.1

ARCHITECTURAL DETAILS A6 .1

CEILING PLAN A7

STRUCTURAL NOTES S0.1

FOUNDATION PLAN S1.1

LOW ROOF FRAMING PLAN S2.1

STRUCTURAL DETAILS - FOUNDATION AND WALLS S3.1

STRUCTURAL DETAILS — ROOF AND WALLS S4.1

MECHANICAL SYMBOL SCHEDULE AND NOTES MO.1

MECHANICAL FLOOR PLAN M1.1

MECHANICAL ROOF PLAN M2.1

MECHANICAL DETAILS M3.1

MECHANICAL DETAILS M3.2
WASTE & VENT PLUMBING FLOOR PLAN P1.1

PLUMBING FLOOR PLAN P2.1

PLUMBING SCHEDULES AND DETAIL P3.1

PLUMBING DIAGRAMS P3.2
ELECTRICAL SCHEDULES AND NOTES EO.1

ELECTRICAL DETAILS E1.1

ELECTRICAL POWER FLOOR PLAN E2.1

ELECTRICAL LIGHTING FLOOR PLAN E3.1

SHEET NO.:

DATE: AUGUST 2014
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SCHOOL TORNADO

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

SITE PLAN
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NOT FOR CONSTRUCTION/EXAMPLE ONLY SULDING #

RATED OPENINGS

FIRE DEPARTMENT CONNECTION

1 HR RATED CORRIDOR

ANNUNCIATOR PANEL

No of Occupants

— J X
El [®]
CODE INFORMATION - BASE o 6 16 :
o 38 38 ¢
PROJECT INFORMATION N ; 227 p i
16 T 16 in
1. PROJECT CONSTRUCTION PURPOSE: NEN CONST, ADDITION, REMODEL BUILDING #1 -EXISTING CONSTRUCTION 68" = 68"
11. OCCUPANCY: A2.1, A-3 ASSEMBLY & E EDUCATIONAL- MIXED USE e '
2. REASON FOR SUBMITTAL: NEA CONST, ADDITION, REMODEL : [EIR = 10l 5
12. TYPE OF CONSTRUCTION:  [I-B, NONCOMPLIANT W 1 e N\
3. TO THE BEST OF THE ARCHITECT'S & DESIGN | ‘ VA% ooz 1 =8
CONSULTANTS KNOWLEDGE, THIS PROJECT COMPLIES WKRM i / W N
WITH THE FOLLONING: 12A. EXISTING BUILDING AREA: 88,075 SF DASHED LINE | Q | 133 SF - I |
INDICATES OPEN D 300 5
2006 INTERNATIONAL BUILDING CODE (IBC) EXISTING IWALKNAY a,648 SF PERIMITER I 7 el .
2006 INTERNATIONAL FIRE CODE (IFC) : 1 2 |
2006 INTERNATIONAL MECHANICAL CODE (IMC) TOTAL EXISTING CONSTRUCTION a1,923 SF | % |
2006 UNIFORM PLUMBING CODE (UPC) > HR FIRE % ! | |
2005 NATIONAL ELECTRIC CODE (NFPA-TO) EARRIER PER ICC \ u
1991 AMERICAN DISABILITIES ACT (ADA) BUILDING #2 - NEN ADDITION 500 REQUIREMENT \
11. OCCUPANCY: E EDUCATIONAL A
4. FUTURE ADDITIONS-N.A, CLDNG # i CLASSROOM
2:
12. TYPE OF CONSTRUCTION:  II-B, SPRINKLED BULDING #2 :
5. ONNER: E ! E If =100 X (F/P - 0.25) X W/30 (where W = 30) 850 SF jl I
OCCUPANCY E . . . R — 20 I |
13A. BASIC ALLONABLE AREA: 14,500 SF If =100 X (55947656 - 0.25) = 60 m j \JJ W W a 1}@ 43 !
ALLOWABLE AREA INCREASE
FOR OPEN PERIMETER 86% If = 60% INCREASE | S Ta| e\ FFooD sErvV. 7| |
(SEE CALCULATIONS THIS SHT) 8,700 oF - ( a § || [zes oF \?r
CLASSROOM o ' N
6. DATE DEVELOPED: 11/21/2012 DATE OF RECORD TOTAL ALLOWABLE AREA Aa = AL + (AL X IF)/100 o o \ | CLASSROOM o dl 570 200 |- il ) I
(REF. 503.1.2) 23,200 SF . | 853 SF > - > | U CLASSROOM I ¥ |
7. ARCHITECT ACTUAL BLDG AREA 17,027 SF Aa = 14,500 + (14,500 X £0)/100 20 | 20 8 & (= % \ J " R
ALLONABLE STORIES: 2 ) aa L o 845 SF | 0
- 12B. ALLONABLE HEIGHT: 55 FT Aa = 14,500 + 8,100 43 } o I i -0 ]| =
ACTUAL STORIES: 1 _ WEST VEST fe L : 22
ACTUAL HEIGHT: 20 FT A8 = 23,200 TOTAL ALLONABLE SF E EST Laanmor Ll I 1 43 | EAST VEST .
I 4 H —
| el - @ fﬁ
&. ARCHITECT'S SEAL: SEE STAMP AT RIGHT n2sF T 22"
14A.  NO AUTOMATIC FIRE SUPPRESSION SYSTEM PRESENT AT BUILDING #2. NO AUTOMATIC FIRE SUPPRESSION SYSTEM . 300 | ||-L) B oo I
DESIGN CONSULTANTS: PRESENT OR REQUIRED AT EXISTING BUILDINGS . 214 [ S b1 [ ' /1 = % _ I [ | [=]
107 I LOLLG LG LD G AN DDA ANDAG Y, ' . é,] 4 > 7 I
STRUCTURAL: 14B.  SUPERVISED AND ADDRESSABLE MONITORING SYSTEM CONSISTING OF REMOTE ANNUNCIATOR/CONTROL PANEL, FIRE BYPT - : N T |
ALARM HORNS AND STROBES, FIRE ALARM ACTIVIATION DEVICES, SMOKE DETECTORS, BATTERY BACKUP SYSTEM. 19 " i
88" ; ; h
214 22 i
14C.  BATTERY BACKUP EXIT § EGRESS LIGHTING B3.0'To T /// 7 e e B L I
+<— WA AT TN DAXANAA DA TV AT VA TN | T T brastasdirs
: PROPERTY LINE = I — - ——m %. - — <= % |
AL, 14D.  SMOKE CONTROL SYSTEM: AUTOMATIC AR HANDLING EQUIPMENT SHUTDOWN WITH DUCT SMOKE DETECTORS . =5 = 1\ uw—‘—i@ﬁ% 7707 | | o
15. WATER SUPPLY REQUIREMENTS FOR FIRE SUPPRESSION: CITY FIRE HYDRANTS g[g | \ 185 SF CLASEROOM P\
A v/ Bo0 | B 30' - 0" L 1a-511e
16.  ALTERNATIVE DESIGN AND/OR ALTERNATIVE METHODS OF CONSTRUCTION: N/A e — : 251 SF = 1
1. IN COMPLIANCE TO KANSAS ADMINISTRATIVE REGULATION CLASSROOM SCIENCE Ej]j' PRINCIPAL 20 43
ELECTRICAL: (KAR.) 22-1-7 ADOPTED JULY 9, 2004 BY THE KANSAS STATE FIRE MARSHALL - PUBLIC BUILDING ONNERS / 256 SF H (DD i 257 SF I 43 oo I
OPERATORS OF NEN CONSTRUCTION, ADDITIONS, OR CHANGE ~ OF USE SHALL PROVIDE AND PERMANENTLY MAINTAIN - MMM e El 100 ' : L N
A "CODE FOOTPRINT" ON SITE AVAILABLE TO FIRE AUTHORITIES. l 0 = 3 Gl 34"
44 Il i
ERIEDIEDIED o4 I m I
PLUMBING FIXTURES: (TABLE 2402.1 FOR E OCCUPANCY) L ‘ 7 134 SF
383 OCCUPANT LOAD. MMOMMm d o oOO[ i |
4. FIRE oERVICE: [ REQD ACTUAL g—g H
m o | llcounseLor CLASSROOM | I
10. LOCAL BULDING INsPECTION DEFT: [ WATER CLOSETS-MEN 192/50 3.8 6 \ m SN NS S S [ ey
WATER CLOSETS-WOMEN 192/50 3.8 6 === =—====== 0. 100 e
LAVATOREES  (MEN ¢ WOMEN) 192/50 3.8 4 20
DRINKING FOUNTAINS 383/100 38 4 | 2 45
BUILDING #2 storace |
10 SF i : - i I
300 Il j % il = I
1 | V) A, \
DASHED LINE
ANNUNCIATOR L 97 INDICATES OPEN |
PANEL - = PERIMITER
RECEP. |
L - F== —
CODE LEGEND Tioo. 2
Z
100 ol% |
4 227 Flr
— E 152 E — 9Qlw — FIRE DEPARTMENT |
o [ WATER CONNECTION
A 30.4" | |
1 HR FIRE BARRIER WITH 3/4 HR 5 NUMBER OF Oee. EXITING 126" v
. RATED OPENINGS AT INCIDENTAL EXISTING BUILDING - ] 1
F— e — USE AREAS # OF OCC/# OF EXITS ——= o v
o~ REQD EGRESS WIDTH
ACTUAL EGRESS WDTH o’ N 1 CODE ANALYSIS PLAN - BASE BID |
2 HR FIRE BARRIER WITH 1 1/2 HR 1 HR RATED EXTERIOR WALL 1/16" = 1'-0" |
OSSOSO
— - o mm— RATED OPENINGS S PROTECTION DUE TO PROXIMITY
OF ASSUMED PROPERTY LINE Name
AREA OF ROOM 250 SF
r
— ¢ o e 2 HR FIRE WALL WITH 1 1/2 HR Oceupant Load Facto |

CODE INFORMATION - ALT

PROJECT INFORMATION

1. PROJECT CONSTRUCTION PURPOSE: NEWN CONST, ADDITION, REMODEL
2. REASON FOR SUBMITTAL: NEW CONST, ADDITION, REMODEL

3. TO THE BEST OF THE ARCHITECT'S ¢ DESIGN
CONSULTANTS KNONLEDGE, THIS PROJECT COMPLIES
WITH THE FOLLONING:

2006 INTERNATIONAL BUILDING CODE (IBC)
2006 INTERNATIONAL FIRE CODE (IFC)

2006 INTERNATIONAL MECHANICAL CODE (IMC)
2006 UNIFORM PLUMBING CODE (UPC)

2005 NATIONAL ELECTRIC CODE (NFPA-TO)
1991 AMERICAN DISABILITIES ACT (ADA)

4. FUTURE ADDITIONS-N.A.

5. ONNER:

6. DATE DEVELOPED: 11/21/2012 DATE OF RECORD

1. ARCHITECT

&. ARCHITECT'S SEAL: SEE STAMP AT RIGHT
DESIGN CONSULTANTS:

STRUCTURAL:

MECHANICAL.:

ol

ELECTRICAL:

4. FRE sErvIcE: I
10. LocaL BULDNG INsPECTION DEFT: [

BUILDING #1 -EXISTING CONSTRUCTION
11. OCCUPANCY: A2.1, A-3 ASSEMBLY ¢ E EDUCATIONAL- MIXED USE

12. TYPE OF CONSTRUCTION:  [I-B, NONCOMPLIANT

12A. EXISTING BUILDING AREA: 85,075 SF
EXISTING WALKNAY 9,648 SF
TOTAL EXISTING CONSTRUCTION 97,923 SF

BUILDING #2-NEW ADDITION

11. OCCUPANCY: E EDUCATIONAL

BUILDING #2:
If =100 X (F/P - 0.25) X W/30

If = 100 X (656.25"/656.25' - 0.25) = .15
If = T5% INCREASE

ngn
Aa = At + (At X IF)/100 + (At X Is)

Aa = 14,500 + (14,500 X 15)/100 + (14,500 X 3)
Aa = 14,500 + 10,875 + 43,500

Aa = 68,8675 TOTAL ALLONWABLE SF

SUPERVISED AND ADDRESSABLE MONITORING SYSTEM CONSISTING OF REMOTE ANNUNCIATOR/CONTROL PANEL, FIRE
ALARM HORNS AND STROBES, FIRE ALARM ACTIVIATION DEVICES, SMOKE DETECTORS, BATTERY BACKUP SYSTEM.

12. TYPE OF CONSTRUCTION:  [I-B, SPRINKLED
OCCUPANCY E
12A. BASIC ALLOWABLE AREA: 14,500 SF
ALLOWABLE AREA INCREASE
FOR OPEN PERIMETER 5%
(SEE CALCULATIONS THIS SHT) 10,8675 SF
300% ALLONWABLE AREA INCREASE
FOR FULLY SPRINKLED BLDG 300%
(SEE CALCULATIONS THIS SHT 43,500 SF
TOTAL ALLONABLE AREA
(REF. 503.1.2) 65,675 SF
ACTUAL BLDG AREA 17,903 SF
ALLONWABLE STORIES: 2
13B. ALLOWABLE HEIGHT: 55 FT
ACTUAL STORIES: 1
ACTUAL HEIGHT: 20 FT
14A. AUTOMATIC FIRE SUPPRESSION SYSTEM PRESENT AT BUILDING #2. NO AUTOMATIC FIRE SUPPRESSION SYSTEM
PRESENT OR REQUIRED AT EXISTING BUILDINGS .
14B.
14C. BATTERY BACKUP EXIT ¢ EGRESS LIGHTING
14D. SMOKE CONTROL SYSTEM: AUTOMATIC AIR HANDLING EQUIPMENT SHUTDOWN WITH DUCT SMOKE DETECTORS
15. WATER SUPPLY REQUIREMENTS FOR FIRE SUPPRESSION: CITY FIRE HYDRANTS
16. ALTERNATIVE DESIGN AND/OR ALTERNATIVE METHODS OF CONSTRUCTION: N/A

17.

IN COMPLIANCE TO KANSAS ADMINISTRATIVE REGULATION

(KAR.) 22-1-T ADOPTED JULY 4, 2004 BY THE KANSAS STATE FIRE MARSHALL - PUBLIC BUILDING ONWNERS /
OPERATORS OF NEW CONSTRUCTION, ADDITIONS, OR CHANGE OF USE SHALL PROVIDE AND PERMANENTLY MAINTAIN

A "CODE FOOTPRINT" ON SITE AVAILABLE TO FIRE AUTHORITIES.

PLUMBING FIXTURES: (TABLE 2902.1 FOR E OCCUPANCY)

383 OCCUPANT LOAD.

WATER CLOSETS-MEN 192/50

WATER CLOSETS-WOMEN 192/50
LAVATORIES (MEN ¢ WOMEN) 192/50
DRINKING FOUNTAINS 353/100

REQD ACTUAL
3.5 6
3.8 (2]
3.8 4
3.8 4

SOUTHEAST KANSAS

SAFE ROOM

SCHOOL TORNADO

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

CODE ANALYSIS PLAN - BASE
AND ALTERNATE
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PROJECT INFORMATION

TYPE OF CONSTRUCTION: NEN CONSTRUCTION
DESCRIPTION: COMMUNITY SAFE ROOM
LOCATION:
COUNTY:
CITY:
ONNER:

USE: EDUCATION, MIDDLE SCHOOL/HIGH SCHOOL

CODE COMPLIANCE

FEMA 361, 2ND EDITION 2008
BC, 2006

ICC-500, 2005

LOCAL PERMIT OBTAINED

SAFE ROOM INFORMATION

TYPE: COMMUNITY, MULTI-USE (CLASSROOMS)

NUMBER OF EGRESS POINTS: 2

DURATION: 2 HOURS

GROSS AREA: 6,589 SF

NON-OCCUPIABLE AREA: 910 SF

USABLE AREA: 5,679 SF

MAXIMUM ALLOWABLE OCCUPANCY: T30
WHEELCHAIR = 20 SF/10 SF/OCCUPANT = 2

CLASSROOMS = ((2,753 SF - 20 SF (HC)) X .65)/5 SF/OCCUPANT = 356

SCIENCE RM = (1,795 SF X .5)/5 SF/OCCUPANT = 180
CORRIDCOR = (1,131 SF X .85)/5 SF/OCCUPANT = 192
BEDRIDDEN: O
OCCUPANCY PROPOSED: 125 (STUDENT POPULATION + STAFF)
TOTAL REQUIRED AREA MINIMUM: 725 X 5 SF/OCCUPANT = 3,625 SF

ROOF LIVE LOAD: 100 PSF
NIND HAZARD

DESIGN METHODOLOGY: FEMA 361, 2ND EDITION, 2008
ICC-500, ASCE T7-10 DIRECTIONAL PROCEDURE
SAFE ROOM DESIGN WIND ZONE: IV
SAFE ROOM DESIGN WIND SPEED: 250 MPH (3-SEC GUSTS)
DESIGN EXPOSURE CATEGORY: C
ENCLOSURE CLASSIFICATION: PARTIALLY ENCLOSED
DIRECTIONALITY FACTOR (Kd): 1.0
IMPORTANCE FACTOR (1): 1.0
INTERNAL PRESSURE COEFFICIENT (&Cpi): O.55
TOPOGRAPHIC EFFECTS (Kzt): 1.0
DEBRIS MPACT CRITERIA:
MISSILE SIZE: 15 LB. 2X4
HORIZONTAL MISSILE SPEED: 100 MPH
VERTICAL MISSILE SPEED: 67 MPH

FLOOD HAZARD

SFHA: N/A

FIRM PANEL NUMBER: 20021C0340C

FLOOD ZONE: X

BASE FLOOD ELEVATION (1% CHANCE OF ANNUAL EXCEEDANCE): N/A
0.2% CHANCE OF ANNUAL EXCEEDANCE ELEVATION: N/A

LOWEST FLOOR FFE: £256.36' = 100'-O"

LOWEST FLOOR FFE (MEE): 8286.36' = 100'-O"

DATUM: NAVDSS

OTHER HAZARDS

NEHRP COMPLIANCE: N/A

OTHER: SAFE ROOM IS NOT DESIGNED TO WNITHSTAND DAMAGE FROM COLLAPSE
OF ADJACENT SCHOOL STRUCTURE (NO ADJIACENT TALL STRUCTURES PRESENT ON SITE)

NWALLS/OPENINGS/DOOR ASSEMBLIES/WINDOW ¢ WINDOW ASSEMBLIES

WALL CONSTRUCTION: FULLY REINFORCED AND GROUTED CMU

ROOF CONSTRUCTION: REINFORCED CONCRETE ON COMPOSITE METAL DECK

SYSTEM TEST METHOD FOR TORNADO:

ICC-500, SECTION 804, FEMA P-361, SECOND EDITION, APPENDIX E

RESULTS: PASS
GLAZING TEST METHOD:
NOT APPLICABLE PER ICC 500 SECTION 306.3.2, EXCEFPTION #2
RESULTS: N/A
OPENING PROTECTION: DOORS AND SHUTTERS
TEST METHOD: ICC-500, SECTION 306 ¢ 804
RESULTS: PASS

SOIL COVERAGE: N/A (SAFE ROOM COMPLETELY ABOVE GRADE)

AUTHORITY HAVING JURISDICTION: CITY MUNICIPALITY AND KANSAS STATE FIRE MARSHAL

MECHANICAL/VENTILATION/ELECTRICAL

VENTILATION METHOD: NATURAL
TOTAL VENTING AREA: 4,380 SQ IN FREE AREA (25% LOW, 75% HIGH)
VENTING AREA PER OCCUPANT: 6 SQ IN
LIGHTING: EMERGENCY LIGHTING BATTERY POWERED
OPENING PROTECTION: FULLY REINFORCE CMU ALCOVES, ENGINEERED
STEEL DUCT OPENINGS, AND ENGINEERED STEEL
VENTILATION ROOF OPENINGS
METHOD OF PROTECTION EQUIPMENT:
WIND FORCES: ICC-500
DEBRIS IMPACT: ICC-500
FLOODING: N/A
SEISMIC: N/A
MANMADE: N/A

ADA REQUIREMENTS

SAFE ROOM IS ACCESSIBLE TO INDIVIDUALS WITH DISABILITIES
LOCATED ON GROUND LEVEL

TOILETS
THREE (3) FLUSH TOILETS ARE PROVIDED WITHIN THE SAFE ROOM (ADA ACCESSIBLE).

SIGNAGE
SAFE ROOM DIRECTIONAL SIGN: INSIDE EACH ROOM IN EXISTING BUILDING AND NEA ADDITION,

SAFE ROOM SIGN AT EACH ENTRY DOOR, TOTAL OF (2)

1" - 6" MINIMUM

SOUTHEAST KANSAS

SAFE ROOM

SCHOOL TORNADO

).

S

Y

TORNADO SAFE ROOM

250 MPH SAFE ROOM DESIGN WIND SPEED (3-SEC GUST)
MISSILE IMPACT RESISTANCE:

15 LB. 2X4 @ 67 MPH (HORIZONTAL SURFACES)

15 LB. 2X4 @ 100 MPH (VERTICAL SURFACES)

BUILDER: CONTRACTOR'S NAME

1" - O" MINIMUM

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

SAFE ROOM SITE AND
FLOOR PLAN

NOTE: ALL SIGN INFORMATION TO BE PROVIDED

IN BRAILLE PER ADAAG STANDARDS
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FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.
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\ actual, incidental, consequential, or
CASENORK. BEYOND other damages of or to users of safe

rooms or any other person or entity

Mo arising out of or in connection with the

G use, condition, and/or performance of

safe rooms built from this design or
from the maintenance thereof.
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P-361 criteria, FEMA grant funds
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codes and permitting requirements.
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‘ LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
\ and effects of windstorm damage to
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buildings.
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these designs should provide a high
degree of occupant protection during
. tornadoes.
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designer does not warrant the design.

ROOF LEGEND ‘

TPO ROOF SYSTEM OVER LIGHTWEIGHT
INSULATING CONCRETE OVER R-30 RIGID
INSULATION OVER REINF CONC COMPOSITE DECK

\

N
|

1 The designer neither manufactures nor
TPO ROOF SYSTEM OVER 1/2" COVER BOARD : : :
OVER TAPERED INSULATION OVER 1/2" THERMAL i sells Saf_e rooms built from this design.
BARRIER OVER VAPOR RETARDER ON METAL The deS|gners have not made and do
oeee . bt not make any representation, warranty,
TPO ROOF SYSTEM OVER 1/2" COVER BOARD : ; ;
OVER R-30 MIN TAPERED INSULATION OVER or covenant, express or implied, with
MoTARDER ON METAL DR, T \ respect to the design, condition,

quality, durability, operation, fitness for

TPO ROOF SYSTEM OVER 1/2" COVER BOAR! . v .
OVER R-30 RIGID INSULATION OVER 1/2" v 7/ 111 @ use, or suitability of the safe room in

THERMAL BARRIER OVER VAPOR RETARDER ON ‘ w — — — — — — — — — 1
Jisigatce ‘ | any respect whatsoever. Designers
PREFIN MTL ROOFING PANELS OVER 15% ROOFING shall not be obligated or liable for
FELT OVER 1/2" PLYWOOD SHEATHING OVER R-30 actual, incidental, Consequential, or
RIGID INSUL OVER 1/2" THERMAL BARRIER OVER
VAPOR RETARDER ON METAL DECK other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the

use, condition, and/or performance of

F D : i i

safe rooms built from this design or

from the maintenance thereof.

ROOF PLAN

a\. ROOF PLAN

1/8" =1'-0"

SHEET NO.: A2.1

DATE: AUGUST 2014




NOT FOR CONSTRUCTION/EXAMPLE ONLY

STANDING SEAM BARREL VAULT
ROOF-REF ROOF PLAN

TRANSLUCENT NINDOW SYSTEM

PREFIN METAL COPING CAP STEEL ROOF LADDER-PAINT S
4" FACE BRICK W/ REF ROOF PLAN-TYP _— — E a
STEEL TUBE GUARDRAIL ~ T~ -
SOLDIER COURSE 2 ANT TP \ T Ya PREFIN METAL COLLECTOR HEAD PREFIN METAL COPING CAP
ACCENTS e ‘ V5 ¥ AND DOANSPOUT-TYP
TOM-COMMONS MECHANICAL EQUIPMENT- A TN TS CREFIN ANGD ALUMINUM
- REF MECH l q 0 ‘ NINDOW SYSTEM-TYP
"7T - 4" a9 :
RN 2" EXPANSION
PREFIN METAL COLLECTOR HEAD el ol oo e L < ONT 1 g} . PREFIN METAL FASCIA PANELS
AND DOANSFPOUT-TYP LN N LT T TP T T T T T L DT T T TP TTH T \H‘H\‘\H‘H\‘W‘Wﬁ\‘\ H‘\ HVH}H}H}H}H}H}H} LT N T TP T AT LT T T LT TP AL TP T TP LTI P TP P PP T T \H\H\H\H\H\H\H\H\HHH\H\H\H\H\H\H\H\H\H\HH\\HHH\H\H\H\H\H\H\H\H\H\H\H\H\HHH\H\H\H\H\H\H\H\/HH\H\H\H\H\H\H\H\H\H\HHH\HHHHHHHHHHH\H\H\H\HHH\H\H\H\H\H\H\H\H\HHHH\H\HH;\W‘\ ANOD ALUM STOREFRONT
PREFIN METAL o T [ [ B - -
FASCIA PANELS : e == 2= E==E . TO MASONRY
TO FASCIA o ETOP FASC|ATTT \‘\H‘\!\‘\H‘H\‘\H‘!\\‘H\‘H\‘H\‘HUH‘\H‘HU\U\UH‘HH‘\H‘\H‘\H‘HU\U\\‘\H‘\H‘\H‘\H‘\H‘H NN RAAEN RN RERN B RRRRRURY RSN RA1 RN RRRR RN ARA R ARTRAART RN AAAOR RSN A RARR AN — — — 114 - O"
112 - &" TN L) = TP
ANOD ALUM ———————— uummuw T [T [T [T
STOREFRONT =2 ‘ ‘
gﬁé%’éﬁ%-w‘m At I U T T, T i HHH\HHHHUH A il
RALNG | %% %% % |
RAILING & =22 BN = ; L u E i i ‘ =
i 3 \ \ | VA : |E | ‘ S Bt 2N
CONC STAIR il T A T ] I T [T il il
i = FIN FLOOR a“
i E e e “5* ;
\ﬁﬁm\‘ﬁ%ﬁu mil e ] e e = | 1T T —rT 109 - &
|\ = \ I
===l == ===: e H‘%H‘H%#H‘ﬂ%\ﬂ #ﬂ H\#H H# H\#H H# H\#H H# H\ === H# H\#H H#\M+#M_Hlﬁf—ﬁ\ — /|1
- I i — = = = ——=|ri=
— | E = = =1 1—I ]| o e et e 1 vt i — || ny ny ] ] \H I e I et N ny ny
FIELD BRICK 1
FIELD BRICK 2 ACCENT SOLDIER BRICK 2 FIELD BRICK 2 FIELD BRICK 2
ACCENT SOLDIER BRICK 1 ACCENT SOLDIER BRICK 1 ACCENT SOLDIER BRICK

NORTH BUILDING ELEVATION

1 1/8"=1'-0"

MECHANICAL EQUIPMENT-

FIELD BRICK 2 W/
ACCENT SOLDIER
BRICK 1

REF MECH S A
el i} STANDING SEAM BARREL VAULT ki, PREFIN METAL COPING CAP
PREFIN METAL COLLECTOR N Q ROOF-REF ROOF PLAN N Q
HEAD AND DONWNSPOUT-TYP vd- o T ¥ g "
4 EACE BRICK I/ 0\_2 Q é STEEL ROOF g ~ TRANSLUCENT WALL SYSTEM R
SOLDIER COURSE mb o LADDER- PNT A nb i
ACCENTS oy / S A BIRLN a9y ANOD ALUMINUM
RN} i PREFIN METAL FASCIA PANELS- N
PREFIN METAL ROOF PROFILE BEHIND 3/4" EXPANSION JT o, A ~F u D, STOREFRONT
FASCIA PANELS PARAPET-TYP ‘ ‘ x /
cd cd cd -
ANOD ALUM \HH\HHHHHHHHH\HHHHHH\HHHHHHH\HHHH\\Hﬁﬁ\mHHH\HHHHHHH\HHHHHH\HHHHHH\MHHHHHHHHH HH\HHHHHHHHH\HHHHHHH\HHHH\HHH\\f\‘\J\HH\HHHHHHHHHHHHHHHHHH T T T T T H/\/HHHHHHHHHHHEHHHH [T HHHHHHHHHHHHHI\HHHH\HHHHHHH\HHHHHHH\HHHHHHHHH‘HHHH\HHHHHH‘ HHHHHWHHHHHHHHI;\‘I' \HHHHHHH\H\)(HHHH\HHHHHHH\HHHHH\HHHHHHH‘NHHHHH\ HHHHHHHH\HHHHWHHHHHH\HH\\\Hfﬁ\HHHHHHH [T T p o TOM COMMONS @
STOREFRONT =5 ] == EEsEnesss EEnens == e s STEEL PIPE RAILING 117 - 4"
s (PNT) W/ CONC
TO MASONRY B S = i STAIR & RAMP
114" - O" S MO ] TO FASCIA G
' FEEA T T T T T 112 - &"
““““““ H‘m‘m‘m‘m‘u‘ T
T F I T T R T T T T T AT [T R ERRH T TR R AR uwumummmmmmmuummmmmmummummwmummmmwuummuuu i j | [ T T T T T I
T T — = /7 N /7 N
= | & I EESEEE = 7 \ / \
=== === == 2 | 3 E@ ”:Hwizﬁf:i: ( coe
T NI I AT i mwummuumuummumummmuuummuuuum mmu I wmumummmmuuummmmmmmuummuumm mwummmm T uu‘muuhrrrrr T I T umm 7 \mmmummuymmmmummmmummmmmmummm it
B | — ‘ N FIN FLOOR g
— T T T T—ATT— 11111 [] T T 11T 1] TT—TT] . | - - 100 - o
| =AU = == = H\#H HL H\#H HL H\#H Hi=H == H=H = = = et === =HF ?m“?ﬁ | =N —
—l— ===l H=HI=|= = = = = -H$L%— T H%#H H% %%—u Mt e P e U e P B e A g o
|| [ ANOD ALUMINM [ H=——+=""| | || | [——| | || [ || | | N N | | |ZaNop ALuMiNuM_— =1 | | |ANOD ALUMINUM | wfﬂ\ 1] === = || n R e ] e s e Y
WINDOW SYSTEM AINDOW SYSTEM STOREFRONT & ENTRANCES
FIELD BRICK 2 FIELD BRICK 1 FIELD BRICK 2
ACCENT SOLDIER BRICK 1 ACCENT SOLDIER BRICK 2 ACCENT SOLDIER BRICK 1
2 1/8" = 1!_0"
STANDING SEAM BARREL VAULT
ROOF-REF ROOF PLAN
[~ STEEL ROOF LADDER PNT- ROOF PROFILE BEHIND —— PREFIN METAL PREFIN DONNSPOUTS- 6 STEEL ROOF LADDER-PNT TRANSLUCENT WALL SYSTEM-TYP (rL)
REF ROOF PLAN-TYP / PARAPET-TYP FASCIA PANELS-TYP LOCNS REF ROOF PLAN-TYP
MECHANICAL /
EQUIPMENT-REF MECH 2 ' s FLAGPOLE
N QN u
STEEL PIPE GUARDRAIL \ 8- / an
PAINT V¥ N
i AR PREFIN ANOD ALUMINUM
PREFIN METAL nk o : : e w
COPING CAP-TYP n 0 PN = g z o NINDOW SYSTEM-TYP
o - CN-H HHHHH HHHH ¥ a0 PREFIN METAL COPING CAP-TYP
PREFIN METAL i < JH 1 | \ | . oY
- ‘ cH J cH Hed -
EXISTING NEW FASCIA PANELS-TYP — I i i ‘ | N / B TOM-COMMONS
- Va - TO MASONRY ; HHHHHHH\HHHHHHHH\HHHHHHHWHHHj\\HHHHHHH\HHHHHHH\HHHHHH HA_HAH_\HHH\HHHHHHH_u‘\HHHH\HHHHM\UJ.HJJJHHHH\HHHH‘\_'U‘\HHH\HHHHHHHH‘HH HHHHHHHH\HHHHH\HHHHHHHH\HHHHH\HHHHHHHH\H\‘H\‘HHHH\‘HHHHHH [ HH\HHHHHHDHHHHH\HHHHHHHHHHHHHHHHHH 11—,1 _ 4||
@ . " i : == : ANOD ALUMINUM
114' -0 | { | el , STOREFRONT
UW}HH\HH\HH\ H'HHHHHWHHH‘\U‘\HHHHHHHHHHI TO FASClA G
E A 7/ g R A O e g Qg Ot oo 8 A S N N A B 1121 _ &n
y il M
AR AR I I I \‘\H‘H\‘\H‘\H‘HH ‘j T | [T il
““ T == / AN = == 5 eSS : Sesaes: T %
, \ = B n
/ \ : : (I =
EHE = ST EHE ] B e e e S &j 5=
mumumumuu w wu umm THIHTI D] —— RREH AR {1 IR T il
e EEEEEEs s ESss S EEEasEs S = —
== e = e = i s
= — = == e 131 = — —
— :ﬁ—\rr\ "I_' —" e
—_— T TT1 ! \ ] ] H\ HE TT1 TT11 TT1 TTT
] = H=H=H #4H #H HL\H M# H%#ﬂ-#—-HL M\#H HL H\#H H == Bt == =it #u ﬂ%\H =R
R ANOD ALUMINUM | PREFIN METAL LOWER- —— = " ANOD ALUMINUM REFIN METAL LOUVER- —— 3/4"EJAT U PREFIN METAL COLLECTOR HEADL B
NINDON SYSTEM REF MECH STOREFRONT & ENTRANCE REF MECH INSIDE CORNER AND DOANSPOUT-TYP
FIELD BRICK 1 FIELD BRICK 2 FIELD BRICK 1 L
ACCENT SOLDIER BRICK 2 ACCENT SOLDIER BRICK 1 ACCENT SOLDIER BRICK 2 7

WEST BUILDING ELEVATION

3 1/8"=1'-0"

SCHOOL TORNADO
SAFE ROOM
SOUTHEAST KANSAS

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.
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Because it is not possible to predict or
test all conditions that may occur during
7 A @ severe windstorms, or control the quality
. H A4 ) of construction, among other things, the
—— designer does not warrant the design.
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Z: i i sells safe rooms built from this design.
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DOOR SCHEDULE WINDON SCHEDULE D
DOOR DOOR FIRE FRAME R.O. GLAZING
NUMBER | TYPE | WNIDTH |HEIGHT |MATERIAL | FINISH | RATING | TYPE | MATERIAL @ FINISH HEAD JAMB SILL NOTES MARK WDTH | HEIGHT |MATERIAL | FINISH HEAD JAMB SILL THICKNESS | TYPE NOTES
18 A & -0 T -0" HM PNT d0 MIN 2 HM PNT 4/A6.1 ©IM 2/A1.2 SIM - TORNADO RESISTANT DOOR A 4' - 0" 6 -o" ALUM ANOD S5/A6.1 6/A6.1 1/A6.1 1" INSUL PROVIDE LAMINATED GLASS
1149 A 3 -0" T -0" HM PNT d0 MIN 1 HM PNT 4/A6.1 M 2/A1.2 SIM - TORNADO RESISTANT DOOR
125A B 3 -0" T -0" WD STAIN 20 MIN 3 HM PNT 3/A6.1 3/A6.1 SIM -
125B B 3 -0" T -0" WD STAIN 20 MIN 3 HM PNT 3/A6.1 3/A6.1 SIM -
125C A 3'-&" 6' - 4" HM PNT - 4 HM PNT S/A6.1 6/A6.1 T/AB.1 1/4" UNDERCUT @ SHUTTER; TORNADO RESISTANT SHUTTER <
125D A 3' -8 6' - 4" HM PNT - 4 HM PNT S/A6.1 6/A6.1 T/AB6.1 1/4" UNDERCUT @ SHUTTER; TORNADO RESISTANT SHUTTER %<
126A B 3'-0" T-0" WD STAIN 20 MIN 3 HM PNT 3/A6.1 3/A6.1 SIM - 0
126B A 3 -&" 6' - 4" HM PNT - 4 HM PNT S/A6.1 6/A6.1 T/AB.1 1/4" UNDERCUT @ SHUTTER; TORNADO RESISTANT SHUTTER ('\‘
126C A 3'-&" 6' - 4" HM PNT - 4 HM PNT S/A6.1 6/A6.1 T/AB.1 1/4" UNDERCUT @ SHUTTER; TORNADO RESISTANT SHUTTER —N
12eB A 6' -0" T -0" HM PNT d0 MIN 2 HM PNT 1/A6.1 2/A6.1 - TORNADO RESISTANT DOOR Aﬁ Z
129A B 3'-0" T-0" WD STAIN 20 MIN 3 HM PNT 3/A6.1 3/A6.1 SIM - ol
1298 A 3'- 8" 6' - 4" HM PNT - 4 HM PNT 5/A6.1 6/A6.1 T/A6.1 1/4" UNDERCUT @ SHUTTER; TORNADO RESISTANT SHUTTER i
129C A 3'-o" 6' -4 HM PNT - 4 HM PNT S5/A6.1 6/A6.1 T/AB.1 1/4" UNDERCUT @ SHUTTER; TORNADO RESISTANT SHUTTER —
120A B 3'-0" T -0" WD STAIN 20 MIN 3 HM PNT 3/A6.1 3/A6.1 SIM - o
120B A 3' -8 6' - 4" HM PNT - 4 HM PNT S/A6.1 6/A6.1 T/AB.1 1/4" UNDERCUT @ SHUTTER; TORNADO RESISTANT SHUTTER in|
130C A 3' - 8" 6' - 4" HM PNT - 4 HM PNT S/A6.1 e/A6.1 T/AB.1 1/4" UNDERCUT @ SHUTTER; TORNADO RESISTANT SHUTTER N
131A A 3'-0" T-0" WD STAIN 20 MIN 1 HM PNT 3/A6.1 3/A6.1 SIM -
121B - 2'-0" 2'-0" o5 - - - ISiS) - - - - CHASE ACCESS DOOR AS SPECIFIED
122 A 3'-0" T-0" WD STAIN 20 MIN 1 HM PNT 3/A6.1 3/A6.1 SIM - P
1/4" = 10" I w
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NOT FOR CONSTRUCTION/EXAMPLE ONLY

&' - &"AFF

Q|

SAFE ROOM

SOUTHEAST KANSAS

—7 W —7 W {
9= —— =1
L] L] L] L]

@0
T

SCHOOL TORNADO

R ; FEMA is providing this case study as
e @) @) @) g Ol i an example only. Registered design
| professionals are encouraged to use
8 (@) i this case study to inform their safe
R 7 room design efforts, but not to rely
2 Q Q Q Ol | upon its accuracy, assumptions, or
5 calculations for any individual safe
room project’s designs, decisions, and
5 P@ I execution. The registered design
C I professional of record for an individual
'i Qo]0 Qo]0 j@] safe room project and other
accountable parties are responsible
i for ensuring the design meets FEMA
N P-361 criteria, FEMA grant funds
@) @) IZI @) requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

el
@

==

8
Il

|
==
CJjn

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or

o products. Contractors, individuals, or
@® firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

= LIMITS OF LIABILITY:

Il 8 | The designs included herein are based
= tensive research of the causes
@ @ on ex

1 < | and effects of windstorm damage to
® 00 | buildings.

o [O OJlo [O] Il . .
o O O i Q A i Safe Rooms designed and built to
O O et © O O = J : ; these designs should provide a high
@ — o © il degree of occupant protection during
tornadoes.
| ©
O O O O O @) @) -0 x Q Q x Q i Any substitution of either materials or

® 8 @ T 1 design concepts may decrease the

o' —:8’"AFF

LPNT-471 L

=i — & =

[TAT]
Gl

I—D@ [

increase the possibility of personal

X

injury during a severe wind event.

C
O
E N ‘ \ X o X ] @@ ® $|Z| | | | | | | ] level of occupant protection and/or
| i

N : g = I Because it is not possible to predict or
5 5/8" STUD BRACE o SO FN X XTI T TR PR 8 S =1 = . I test all conditions that may occur during
‘ — o ) I severe windstorms, or control the quality
Q CP@ Q Q I of construction, among other things, the
i designer does not warrant the design.

el

1/3 POINTS N = = ﬁ ,,,,,,,,,,, - lﬁ
———————— SUSPENDED ACOUSTICAL 1 I O
CEILING-REF SCHEDULE ' ,{ : @ @

&" CMU BLOCK-PNT

- @

7 The designer neither manufactures nor
XIO O] XOT |k sells safe rooms built from this design.
| The designers have not made and do

7 not make any representation, warranty,
= e e T X o] or covenant, express or implied, with

' ' respect to the design, condition,

o E=C

3 5/8" MTL STUD FRAMING AT 16" OC I~ : i | éi e
W/ 5/8" GYPSUM BD PAINT- - — | al -@-
REF CEILNG PLAN FOR SOFFIT HEIGHT — | ~__ ‘

I |
iRl

H
lall

quality, durability, operation, fitness for

e : : ) | A/ use, or suitability of the safe room in
, ; | i (‘9 % i any respect whatsoever. Designers
E @] actual, incidental, consequential, or

shall not be obligated or liable for
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

(]
(]

SOFFIT HT TO
FINISH FACE

CAULK \
MASONRY BLOCK. LINTEL-REF
RAKE TOP & BTM

STRUCTURAL \
| HORZ JOINTS BEYOND-TYP

CLASSROOM — HOLLOW METAL FRAME- REF CORR. [o) [o)

DOOR SCHEDULE-PAINT H I% w B

CEILING PLAN

@ CLG DTL-SOFFIT CLASSROOM TYP SHEET NO.: A7.1

11/2" = 1'-0"
0 CEILING PLAN
1/8" = 1-Q" DATE: AUGUST 2014




NOT FOR CONSTRUCTION/EXAMPLE ONLY

STRUCTURAL DESIGN CRITERIA

1.

2.

3.

4.

BUILDING CODE: INTERNATIONAL BUILDING CODE (IBC), 2006 EDITION. THE STRUCTURE IS CLASSIFIED AS AN
OCCUPANCY CATEGORY Il STRUCTURE.

EXISTING CONSTRUCTION INFORMATION IS SHONN FOR REFERENCE ONLY AS A COURTESY TO THE
CONTRACTOR, AND IS NOT DESIGNED, VERIFIED, OR REVIEAED BY I - CONDITIONS
DIFFER FROM THOSE SHONWN, NOTIFY ENGINEER PRIOR TO PROCEEDING.

DESIGN LIVE LOADS:

ROOF: 20 PSF OR 300 LBS (NON-REDUCIBLE)
GROUND SNOW LOAD: 15 PSF

FLAT ROOF SNOW LOAD: 16.6 PSF

SNOW EXPOSURE FACTOR: 1.0

SNOW IMPORTANCE FACTOR: 1.1

THERMAL FACTOR: 1.0

DESIGN LATERAL LOADS (PER ASCE 7-05):

WIND: BASIC NIND SPEED: 90 MPH (3 SECOND GUST)
WIND IMPORTANCE FACTOR: 1.15
WIND EXPOSURE: C
INTERNAL PRESSURE COEF: +/- 0.1

COMPONENTS AND CLADDING*: 30 PSF, UNLESS NOTED OTHERWISE
SEISMIC: SEISMIC IMPORTANCE FACTOR: 1.25
SS:  0.147 SDS: 0.118
S1: 0.073 SD1: 0.053
SITE CLASS: SC
SEISMIC DESIGN CATEGORY: B
LATERAL SYSTEM: ORD. REINF. MASONRY SHEAR WALL
AND STRUCTURAL STEEL SYSTEMS NOT
DETAILED FOR SEISMIC RESISTANCE
SEISMIC RESPONSE COEF: 0.074
METHOD OF ANALYSIS: EQUIVALENT LATERAL FORCE

*COMPONENTS AND CLADDING PRESSURE SHALL BE USED FOR DESIGN OF EXTERIOR COMPONENTS AND
CLADDING MATERIALS NOT SPECIFICALLY SHOAN ON THE STRUCTURAL DRANINGS.
ADDITIONAL DESIGN LOADS:

THE AREA DESIGNATED BY THE ARCHITECT AS A SHELTER HAS BEEN DESIGNED IN ACCORDANCE WITH FEMA
361, SECOND EDITION, "DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS".

ROOF LIVE LOAD: 100 PSF
WIND: BASIC NIND SPEED: 250 MPH (3 SECOND GUST)
WIND EXPOSURE: C
NWIND IMPORTANCE FACTOR: 1.0
DIRECTIONALITY FACTOR: 1.0
TOPOGRAPHIC FACTOR: 1.0
INTERNAL PRESSURE COEF: +/- 0.55

COMPONENTS AND CLADDING*: 234 PSF, UNLESS NOTED OTHERWISE

GENERAL REQUIREMENTS

1.

THE SPECIFICATIONS ARE PART OF THE CONSTRUCTION DOCUMENTS AND MUST BE USED IN CONJUNCTION WNITH
THE PLANS. WHERE CONFLICTS OCCUR, THE MOST STRINGENT REQUIREMENT SHALL CONTROL.

DO NOT SCALE DRANINGS FOR THE PURPOSE OF ESTABLISHING DIMENSIONS. VERIFY ALL DIMENSIONS AND
ELEVATIONS THAT MAY AFFECT THE NEN CONSTRUCTION.

. THE STRUCTURAL PLANS REPRESENT THE STRUCTURE IN THE COMPLETED CONDITION. SLABS ON GRADE AND

ELEVATED SLABS ARE NOT DESIGNED TO SUPPORT CRANES, FORKLIFTS, MANLIFTS, OR TRUCK TRAFFIC UNLESS
NOTED AS SUCH. [T IS THE CONTRACTOR'S RESPONSIBILITY FOR THE MEANS AND METHODS OF CONSTRUCTING
THE STRUCTURE TO DETERMINE IF CONSTRUCTION EQUIPMENT CAN BE SAFELY OPERATED ON EXISTING
CONSTRUCTION AND PREVENT OR REPAIR DAMAGE TO THE STRUCTURE THAT HAS BEEN COMPLETED.

THE CONTRACTOR SHALL DESIGN AND MAINTAIN ALL TEMPORARY SHORING OR BRACING REQUIRED TO SAFELY
CONSTRUCT THE STRUCTURE. SHORING AND BRACING METHODS SHALL REMAIN IN PLACE UNTIL ALL MEMBERS
AND CONNECTIONS HAVE BEEN COMPLETED.

. THE CONTRACTOR SHALL REVIEN AND APPROVE ALL SHOP DRANINGS PRIOR TO SUBMITTAL, NOTING ALL

CHANGES MADE THAT DO NOT COMPLY WITH THE CONSTRUCTION DOCUMENTS. ALL CONSTRUCTION MATERIALS
SHALL BE FREE OF DETERIORATION AND HAVE DOCUMENTATION OF MATERIAL PROPERTIES.

ON EXISTING CONSTRUCTION, THE CONTRACTOR SHALL FIELD VERIFY ALL EXISTING DIMENSION, ELEVATIONS,
AND EXISTING CONDITIONS. REFERENCE ARCHITECTURAL, MECHANICAL, AND ELECTRICAL DOCUMENTS FOR THE
EXACT LOCATIONS OF THE CONSTRUCTION, NEN OPENINGS, AND REPAIR OR INFILL REQUIREMENTS. NOTIFY THE
ENGINEER OF ALL DISCREPANCIES BETWEEN SHOWN ITEMS AND FIELD CONSTRUCTION, OR IF ADDITIONAL
MODIFICATIONS ARE NEEDED THAT ARE NOT SHOWN ON THESE DRANINGS.

ANY DAMAGED, BROKEN, DETERIORATED, QUESTIONABLE, ETC. STRUCTURE THAT IS TO REMAIN SHALL BE
BROUGHT TO THE ARCHITECT/ENGINEER'S ATTENTION FOR REVIEA.

USE EXTREME CARE AND CAUTION WHILE PERFORMING THE NECESSARY DEMOLITION TO NOT DAMAGE THE
EXISTING CONSTRUCTION WHICH IS TO REMAIN.

EXISTING ABANDONED ELEMENTS THAT INTERFERE WITH NEW CONSTRUCTION SHALL BE REMOVED.

THE CONTRACTOR SHALL VERIFY ALL ARCHITECTURAL, ELECTRICAL, AND MECHANICAL OPENINGS AND
EQUIPMENT NEIGHTS PRIOR TO COMMENCING CONSTRUCTION.

AT THE SHELTER CONSTRUCTION, ALL PENETRATIONS IN THE SHELTER ENVELOPE GREATER THAN 3 1/2 SQUARE
INCHES OR 2" IN DIAMETER SHALL BE PROTECTED IN ACCORDANCE WITH THE FEMA 361 GUIDELINES. NOTIFY
ENGINEER OF ANY PENETRATION REQUIREMENTS EXCEEDING THESE SIZES THAT ARE NOT INDICATED ON THE
DRANINGS.

FOUNDATIONS/SOILS

1.

4.

5.

THE FOUNDATION SYSTEM IS DESIGNED AS RECOMMENDED IN THE GEOTECHNICAL INVESTIGATION. A COPY IS IN
THE SPECIFICATIONS OR 1S AVAILABLE FOR INSPECTION AT THE ARCHITECT'S PLACE OF BUSINESS. ALL
GEOTECHNICAL NORK SHALL BE PERFORMED UNDER THE SUPERVISION OF A LICENSED GEOTECHNICAL
ENGINEER.

IF THE EXISTING CONDITIONS DO NOT COMPLY WITH THE ABOVE, NOTIFY THE ARCHITECT/ENGINEER
IMMEDIATELY.

REMOVE TOP SOIL CONTAINING ORGANIC MATERIAL, INCLUDING ALL UNDOCUMENTED FILL, AND PREPARE THE
BUILDING PAD IN ACCORDANCE WNITH THE GEOTECHNICAL INVESTIGATION. PREPARE OR MODIFY THE SOILS
UNDER THE BUILDING PAD PER THE GEOTECHNICAL INVESTIGATION AND SPECIFICATION.

SOIL SUPPORTED FOUNDATIONS:

ALLONWABLE BEARING PRESSURE (NET) IS 3,000 PSF MINIMUM FOR FOUNDATIONS BEARING ON UNDISTURBED
SOIL OR APPROVED ENGINEERED FILL MATERIAL. BEARING MATERIALS SHALL BE VERIFIED BY A LICENSED
GEOTECHNICAL ENGINEER.

ALL FOOTINGS BELON GRADE MAY HAVE EARTH FORMED SIDES; THE TOP T 1/4" OF THE FOUNDATION SHALL
BE FORMED TO THE DESIGN DIMENSION AT TRENCH FOOTINGS. THE CONSTRUCTED FOUNDATION DIMENSION
SHALL BE NO LESS THAN THE DESIGN DIMENSION, AND NO MORE THAN 6" GREATER THAN THE DESIGN
DIMENSION. FOUNDATION WALLS, PILASTERS, AND COLUMNS SHALL BE FORMED.

DO NOT BACKFILL FOUNDATION WALLS UNTIL ADEQUATE BRACING IS IN PLACE. ALL BACKFILL SHALL BE
PLACED AND COMPACTED IN ACCORDANCE WITH THE SPECIFICATION.

SLABS ON GRADE SHALL BE CONSTRUCTED IN ACCORDANCE WITH ACI 302.

CAST-IN-PLACE CONCRETE

1.

7.

CAST-IN-PLACE CONCRETE HAS BEEN DESIGNED IN ACCORDANCE WITH ACI 318, THE BUILDING CODE, AND SHALL
BE IN CONFORMANCE WITH THE CURRENT "ACI MANUAL OF CONCRETE PRACTICE."

.CONCRETE SHALL HAVE THE FOLLONWING PROPERTIES AND BE SUBMITTED FOR APPROVAL:

CEMENT SHALL CONFORM TO ASTM C150, TYPE | OR ll. FLY ASH CONFORMING TO ASTM C&18 TYPE C OR F
MAY BE USED TO REPLACE A MAXIMUM OF 20% OF THE CEMENT.

CONCRETE SHALL HAVE THE FOLLOWING MINIMUM COMPRESSIVE STRENGTHS AT 28 DAYS, NATER/CEMENT
RATIOS, AND AIR ENTRAINMENTS:

FOUNDATIONS: 3000 PSl  W/C=0.52 MAX. 4% TO 1% AIR
EXTERIOR SLABS: 4000 PSSl W/C=0.45 MAX. 4% TO 1% AIR
INTERIOR FLOOR SLABS: 3000 PSSl W/C=0.52 MAX. 3% MAX. AIR

SLAB ON METAL DECK: 3000 Pal  W/C=0.52 MAX. NO AIR REQUIREMENT

ALL EXPOSED EDGES OF CONCRETE SHALL BE CHAMFERED 3/4" INSIDE FORMS OR TOOLED TO 3/4" RADIUS,
UNLESS NOTED OTHERWISE.

. SLABS ON GRADE SHALL HAVE CONSTRUCTION JOINTS AND CONTROL JOINTS (SANN JOINTS) TO DIVIDE THE

SLAB INTO PANELS NOT TO EXCEED 256 SQUARE FEET. THE LONG DIMENSION SHALL NOT EXCEED THE SHORT
DIMENSION BY MORE THAN 20%. CONTRACTOR SHALL SUBMIT PROPOSED LOCATIONS FOR APPROVAL. (2)
#4X4'-O" REENTRANT BARS ARE REQUIRED AT ALL DISCONTINUOUS LOCATIONS.

NO ALUMINUM SHALL BE EMBEDDED IN CONCRETE. CONDUITS AND PIPING EMBEDDED IN CONCRETE WALLS
SHALL BE SPACED A MINIMUM OF FOUR DIAMETERS AND THE OUTSIDE DIAMETER SHALL BE LESS THAN 30% OF
THE MEMBER THICKNESS PLACED BETWEEN LAYERS OF REINFORCING. NO CONDUIT MAY BE EMBEDDED IN
SLABS ON METAL DECK UNLESS SPECIFICALLY DETAILED OR NOTED OTHERWISE.

CONCRETE BASES FOR MECHANICAL OR ELECTRICAL EQUIPMENT SHALL BE 4" THICK ON TOP OF A CONCRETE
SLAB PURPOSELY ROUGHENED TO 1/4", AND REINFORCED WITH #4 BARS AT 12" O.C., EACH NAY, UNLESS NOTED
OTHERWISE.

CONCRETE SHALL BE MIXED, BATCHED, AND TRANSPORTED PER ASTM C94.

CONCRETE REINFORCEMENT

1.

2.

3.

REINFORCEMENT SHALL CONFORM TO THE FOLLONING:
REINFORCING BARS SHALL MEET ASTM A&15, GRADE 60. WELDING OF REINFORCEMENT IS PROHIBITED
UNLESS SHONWN ON THE DRANINGS OR APPROVED BY THE ENGINEER. REINFORCEMENT TO BE WELDED
SHALL MEET ASTM ATO6, GRADE 60, AND BE WELDED ACCORDING TO ANS D1.4.

REINFORCEMENT SHALL BE DETAILED IN ACCORDANCE WITH ACI 315.
REINFORCING BARS SHALL BE CONTINUOUS OR LAPPED AS REQUIRED PER ACI 318.
LAP BARS IN CORNERS NITH CORNER BARS OF THE SAME SIZE AND SPACING AS THE ADJACENT
REINFORCING EXCEPT AT CONTINUOUS SPREAD FOOTINGS. AT INTERSECTIONS OF CONTINUOUS SPREAD
FOOTINGS, EXTEND ALL BARS TO THE FAR SIDE OF THE INTERSECTING FOOTING.

REINFORCEMENT PLACEMENT SHALL BE AS FOLLONWS:
ALL REINFORCING (BARS, EMBEDMENTS, WAF, ETC.) SHALL BE SUPPORTED ON CHAIRS/BOLSTERS TO THE
DESIGN DIMENSIONS PER ACI AND CRS| SUGGESTED METHODS. REINFORCING MATS SHALL BE TIED AT
ALTERNATE INTERSECTIONS.
REINFORCEMENT SHALL MAINTAIN CLEAR COVERAGE PER ACI REQUIREMENTS, UNLESS NOTED OTHERWISE.
FAN REINFORCING AROUND ALL OPENINGS IN CONCRETE WALLS AND SLABS. OFPENINGS SHALL BE

REINFORCED WITH (2) #5X4'-0" LONGER THAN THE OPENING DIMENSION ON ALL SIDES OF THE OPENING,
UNLESS OTHERWISE NOTED. DO NOT CUT ANY REINFORCEMENT NITHOUT THE APPROVAL OF THE ENGINEER.

CONCRETE MASONRY

1.

4.

MASONRY HAS BEEN DESIGNED AND SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE BUILDING CODE AND
ACI 530.

ALL CONCRETE MASONRY UNITS (CMU) SHALL BE TWO-CELL, LIGHTNEIGHT AGGREGATE UNITS WNITH A SPECIFIED
MINIMUM COMPRESSIVE STRENGTH OF 1900 PSI ON NET AREA (1500 PSI ON GROSS AREA) AT 28 DAYS
CONFORMING TO ASTM CA0. CMU USED IN SHELTER AREA CONSTRUCTION SHALL BE SQUARE-END, SOLID NEB
UNITS OR RECESSED-END UNITS WNITH ALL VOIDS FILLED NITH GROUT.

ALL MORTAR SHALL BE TYPE "S" WTH A MINIMUM MORTAR COMPRESSIVE STRENGTH OF 18600 PSI AT 28 DAYS
CONFORMING TO ASTM C270. THE MINIMUM COMPRESSIVE STRENGTH (f'm) OF A PRISM ASSEMBLED OF CMU
AND MORTAR SHALL BE 1500 Pol AT 28 DAYS ON THE NET AREA.

. GROUT SHALL CONFORM TO ASTM C476 NITH COARSE AGGREGATE WHEREVER ALLOWED BY CODE AND A

MAXIMUM SLUMP OF & INCHES. THE MINIMUM GROUT COMPRESSIVE STRENGTH (F'c) SHALL BE 2500 PSl.

ALL POCKETS AND PARTIAL HEIGHT BLOCK IN CONCRETE MASONRY CONSTRUCTION (BEAM BEARING, JOIST
BEARING, PIPE PENETRATION, ETC.) SHALL BE GROUTED SOLID AFTER INSTALLATION.

REINFORCING STEEL SHALL MEET THE REQUIREMENTS OF ASTM A&15, GRADE 60. JOINT REINFORCING STEEL
SHALL MEET THE REQUIREMENTS OF ASTM AS2 NIRE WNITH A MINIMUM YIELD GREATER THAN 70 KSI.
LONGITUDINAL WNIRES SHALL BE 9 GA. (0.1483" DIA.) WITH LADDER-TYPE WIRES CONNECTED AT 16" CENTERS.
REINFORCING SHALL BE MILL GALVANIZED PER ASTM A641, CLASS 3.

REINFORCING BARS SHALL BE CONTINUOUS, OR LAPPED AS REQUIRED PER ACI 530. LAP BARS IN CORNERS
WITH CORNER BARS OF THE SAME SIZE AND SPACING AS THE ADJACENT REINFORCING.

JOINT REINFORCING SHALL LAP TWO SQUARES PLUS 2". DISCONTINUE JOINT REINFORCING AT CONTROL
JOINTS.

VERTICAL REINFORCING SHALL BE AS INDICATED ON THE DRANINGS IN FULLY GROUTED CELLS AND HELD IN
PLACE BY REBAR POSITIONERS. REINFORCEMENT SHALL BE LOCATED IN THE CENTER OF THE CELL, UNLESS
THE CELL 1S DOUBLY REINFORCED. WHEN MORE THAN ONE BAR PER CELL IS REQUIRED, PROVIDE A MINIMUM
OF 172" GROUT BETWEEN THE REINFORCEMENT AND MASONRY UNIT.

PROVIDE AN ADDITIONAL VERTICAL REINFORCING BAR LOCATION IN FULLY GROUTED CELLS, WITH SAME SIZE
AND NUMBER AS THE NORMAL REINFORCING BAR, AT EACH END OF THE WALL, EACH SIDE OF A CONTROL
JOINT, INTERSECTIONS OF WALLS, EACH SIDE OF A WALL OPENING, AND EACH BEAM BEARING LOCATION.

VERTICAL REINFORCING SHALL EXTEND FROM THE TOP OF THE SUPPORTING MEMBER TO THE TOP BOND
BEAM IN 4'-O" MAXIMUM WALL LIFTS. THERE SHALL BE A DONWEL, CAST INTEGRAL WITH THE SUPPORTING
MEMBER, FOR EACH VERTICAL REINFORCING BAR.

HORIZONTAL NALL REINFORCING LOCATIONS SHALL BE AS INDICATED ON THE DRANINGS WITH A MINIMUM OF
(2) #4 CONTINUOUS IN FULLY-GROUTED, KNOCK-OUT BOND BEAMS UNLESS AT OPENING LOCATIONS. AT OPENING
LOCATIONS THE REINFORCING SHALL BE PLACED IN SOLID BOTTOM LINTEL BLOCKS.

PROVIDE HORIZONTAL REINFORCING IN CMU WALLS ABOVE AND BELOW OPENING LOCATIONS, AT BEARING
LOCATIONS, AT THE TOP OF THE WALL, AND OTHER LOCATIONS NOTED ON THE DRANINGS.

LAP HORIZONTAL BARS IN CORNERS WITH CORNER BARS OF THE SAME SIZE AND SPACING AS THE ADJIACENT
REINFORCING.

. LOCATION AND DETAILS OF CONTROL AND ISOLATION JOINTS SHALL BE PER THE ARCHITECTURAL DRANINGS.

JOINTS SHALL NOT BE LOCATED LESS THAN 2'-O" FROM ANY OPENING OR CLOSER THAN 4'-O" FROM ANY
CORNER. CONTRACTOR SHALL SUBMIT A JOINT LAYOUT PLAN FOR APPROVAL PRIOR TO CONSTRUCTION.

LINTELS SHALL BEAR A MINIMUM OF &" ON EACH END ON SOLID GROUTED CELLS, UNLESS NOTED OTHERWISE.

1O0.NOT ALL LINTEL LOCATIONS ARE INDICATED ON THE STRUCTURAL DRANINGS. REFERENCE ARCHITECTURAL,

MECHANICAL, AND ELECTRICAL DRANINGS FOR ADDITIONAL LOCATIONS. NOTIFY ENGINEER FOR LINTEL
REQUIREMENTS NOT ADDRESSED ON THE DRANWINGS OR IN THE LINTEL SCHEDULE.

STRUCTURAL STEEL

1.

STRUCTURAL STEEL SHALL MEET THE LATEST "CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND
BRIDGES," AND HAS BEEN DESIGNED IN ACCORDANCE WITH THE BUILDING CODE AND AISC "MANUAL OF STEEL
CONSTRUCTION, ALLONWABLE STRESS DESIGN, THIRTEENTH EDITION."

STRUCTURAL STEEL SHALL MEET THE FOLLONING REQUIREMENTS UNLESS NOTED OTHERWISE ON THE DRANINGS:

W SHAPES: ASTM Ad992

PLATES, CHANNELS ¢ ANGLES: ASTM A36

HOLLOW STRUCTURAL SECTIONS (HSS): ASTM ABOO GRADE B (Fy=46 KSl)
STRUCTURAL BOLTS: ASTM A325

HEADED ANCHOR STUDS: ASTM A108 GRADE 1015/1025
ANCHOR RODS: ASTM F1554 GRADE 36

STRUCTURAL STEEL SHALL BE DETAILED IN ACCORDANCE WITH THE AISC CODE OF STANDARD PRACTICE.

SHOP DRANINGS SHALL INCLUDE DETAILS OF ALL MEMBERS, CONNECTIONS (INCLUDING SHOP AND FIELD
WELDS/BOLTS), AND ERECTION DRANINGS. STEEL FABRICATOR SHALL INCORPORATE ADDITIONAL
MATERIALS AND DETAILS TO COMPLY WITH THE OSHA ERECTION REQUIREMENTS.

STEEL FRAMING MEMBERS SHALL ONLY BE SPLICED AT LOCATIONS AS SHOWN ON THE DESIGN DRANINGS OR
AS SHONWN AND APPROVED ON THE SHOP DRANINGS.

NO OPENINGS SHALL BE FIELD-CUT IN THE FLANGE OR WEBS OF STEEL MEMBERS WITHOUT THE APPROVAL OF
THE ENGINEER, UNLESS NOTED OR DETAILED OTHERWISE.

4. ALL CONNECTIONS NOT DETAILED OR OTHERWISE NOTED SHALL BE DESIGNED BY THE FABRICATOR AND

HIGHLIGHTED FOR THE REVIEWN OF THE ENGINEER.

BEAM SHEAR CONNECTIONS SHALL BE STANDARD AISC DOUBLE ANGLE BOLTED CONNECTIONS, UNLESS
NOTED OTHERWISE.

ALL BOLTED CONNECTIONS SHALL BE STANDARD AISC BEARING-TYPE FRAMING CONNECTIONS. BOLTS SHALL
BE SNUG-TIGHTENED, UNLESS NOTED OTHERWISE.

ALL WELDING SHALL BE IN ACCORDANCE WITH LATEST ANS STRUCTURAL STEEL WELDING CODE, D1.1. ALL
WELDS SHALL USE ETOXX WELD MATERIAL.

ALL BOLTS SET IN CONCRETE SHALL BE FURNISHED WITH DOUBLE NUTS AND SET WNITH A TEMPLATE.

GALVANIZED STRUCTURAL STEEL SHALL CONFORM TO ASTM A123 FOR MEMBERS AND ASTM A153 FOR
CONNECTION ELEMENTS.

ALL STEEL BEAMS USED IN COMPOSITE SYSTEMS HAVE BEEN DESIGNED FOR UNSHORED CONSTRUCTION.

COMPOSITE SLAB SHEAR CONNECTORS INDICATED AS (QUANTITY) ON THE DRANINGS SHALL BE 3/4"
DIAMETER X O'-4" HEADED STUDS AND SHALL BE SPACED EQUALLY ALONG THE CENTERLINE OF THE BEAM.
WHERE SHEAR CONNECTORS ARE NOT CALLED FOR ON DRANINGS, PROVIDE SHEAR CONNECTORS FOR ALL
BEAMS SUPPORTING COMPOSITE SLABS AT 1-0" O.C. MAX.

STEEL DECKING

1.

STEEL DECKING SHALL MEET THE STEEL DECK INSTITUTE'S SPECIFICATIONS AND "SDI MANUAL OF CONSTRUCTION
WITH STEEL DECK". STEEL DECK SHALL BE FABRICATED BY A MEMBER OF THE SDI.

2. STEEL DECK SHALL BE DETAILED IN ACCORDANCE WITH SDI STANDARD PRACTICES.

SHOP DRANINGS SHALL INCLUDE DETAILS OF ALL MEMBERS AND CONNECTIONS (INCLUDING WELDS AND SIDE
LAPS).

WELDS SHALL BE IN CONSTRUCTED AND INSPECTED IN ACCORDANCE WITH ANS D1.3 AND HAVE A MINIMUM
FUSION DIAMETER OF 5/8" WITH AN E6022 ELECTRODE.

PROVIDE ALL CLOSURES, POUR STOPS, FILLERS, ETC. AS REQUIRED TO COMPLETE ALL DECKING
CONNECTIONS.

4. COMPOSITE METAL DECK SHALL BE 2" DEEP, 20 GA., COMPOSITE METAL DECKING NITH THE FOLLONING

MINIMUM PROPERTIES: Fy=50 KSI, [p=0.409 IN4, In=0.406 IN4, Sp=0.341 IN3, Sn=0.2346 IN3.

COMPOSITE DECK SHALL RECEIVE GALVANIZED FINISH CONFORMING TO ASTM Ad24, G60. DECK SHALL BE
CONTINUOUS OVER A MINIMUM OF THREE SPANS. EACH DECK UNIT SHALL BE ATTACHED TO SUPPORTING
MEMBERS PER THE MANUFACTURER'S RECOMMENDATIONS, NITH A MAXIMUM FASTENER SPACING OF 1& INCHES.

POST-INSTALLED ANCHORING SYSTEMS

1.

EACH ANCHOR INSTALLER SHALL RECEIVE INSTALLATION TRAINING FROM THE ANCHOR SUPPLIER PRIOR TO
ANCHOR INSTALLATION. ALL ANCHORS SHALL BE INSTALLED AND RECEIVE SPECIAL INSPECTIONS PER THE
ANCHORS ICC-ES REPORT TO ACHIEVE THE FULL VALUE OF THE ANCHOR FOR TS INDICATED CONDITION.

. ADHESIVE ANCHORS OR REINFORCEMENT INSTALLED IN PREVIOUSLY CAST CONCRETE OR SOLID GROUTED

MASONRY SHALL BE BY AN APPROVED MANUFACTURER FOR THE CONDITIONS INDICATED.

ANCHOR RODS SHALL BE THREADED ANCHORS IN ACCORDANCE WNITH ADHESIVE ANCHOR MANUFACTURER,
UNLESS NOTED OTHERWISE. REINFORCING BARS ANCHORED IN CONCRETE SHALL BE IN ACCORDANCE WITH
ASTM AB15, GRADE 60, UNLESS NOTED OTHERWISE. FINISH OF RODS AND REBAR SHALL BE IN ACCORDANCE
WITH THE ANCHORING PRODUCT USED AND PER THE MANUFACTURER'S RECOMMENDATIONS.

STRUCTURAL TESTS, INSPECTIONS, AND QUALITY ASSURANCE

1.

ALL STRUCTURAL TESTS AND INSPECTIONS SHALL BE PERFORMED PER THE REFERENCED BUILDING CODE,
INCLUDING CHAPTER 17 (SPECIAL INSPECTIONS), WITH LOCAL SUPPLEMENTS, UNLESS MORE STRINGENT
REQUIREMENTS ARE SPECIFIED.

THE STRUCTURE SHALL BE SPECIAL INSPECTED AND REPORTS SHALL BE DEVELOPED BY QUALIFIED PERSONNEL
PER SECTION 1704.1 OF THE INTERNATIONAL BUILDING CODE. PRIOR TO THE START OF CONSTRUCTION, THE
STRUCTURE SHALL HAVE A WRITTEN STATEMENT OF SPECIAL INSPECTIONS PER SECTION 1704.1.1 AND 1705 OF
THE BUILDING CODE.

THE FOLLONWING ITEMS ARE REQUIRED TO HAVE SPECIAL INSPECTIONS PER SECTION 1704 OF THE
INTERNATIONAL BUILDING CODE AND FEMA 361:

FABRICATION OF LOAD BEARING ASSEMBLIES AND MEMBERS IN A SHOP NOT APPROVED PER SECTION
1704.2.2 OF THE IBC. APPROVED FABRICATORS MUST SUBMIT THE NATIONALLY RECOGNIZED CERTIFICATION
DOCUMENTATION PRIOR TO CONSTRUCTION.

FABRICATION OF DEBRIS IMPACT ASSEMBLIES FOR THE SHELTER MUST BE INSPECTED AND LABELED BY AN
APPROVED AGENCY THAT MEETS THE REQUIREMENTS OF FEMA 361 AND ICC-500. INSTALLATION OF THESE
ASSEMBLIES SHALL BE INSPECTED.

STEEL CONSTRUCTION SHALL BE INSPECTED PER SECTION 1704.3 AND TABLE 1704.3 OF THE IBC.

CONCRETE CONSTRUCTION SHALL BE INSPECTED PER SECTION 1704.4 AND TABLE 1704.4 OF THE IBC.
CONCRETE FOOTINGS, ISOLATED AND CONTINUOUS, SHALL BE INSPECTED. SLABS ON GRADE SHALL BE
INSPECTED WITHIN THE SHELTER AREA, BUT ARE EXEMPT IN NON-SHELTER AREAS.

MASONRY CONSTRUCTION WNITHIN THE SHELTER AREA SHALL BE INSPECTED PER SECTION 1704.5 AND TABLE
1704.5.3 OF THE IBC FOR LEVEL 2 SPECIAL INSPECTION. MASONRY CONSTRUCTION NOT WITHIN THE SHELTER
AREA SHALL BE INSPECTED PER SECTION 1704.5 AND TABLE 1704.5.1 OF THE IBC FOR LEVEL 1 SPECIAL
INSPECTION.

EXISTING SITE SOIL CONDITION AND EARTHNORK SHALL BE INSPECTED PER SECTION 1704.7 AND TABLE
1704.7 OF THE IBC. THE EXCEPTION FOR FILL PLACEMENT LESS THAN 12" SHALL NOT APPLY WITHIN THE
SHELTER AREA.

POST-INSTALLED ANCHORING SYSTEMS SHALL BE INSPECTED PER THE ANCHORS ICC-ES REPORT PROVIDED
BY THE ANCHOR MANUFACTURER.

ITEMS NOT LISTED HERE, BUT IN THE OPINION OF THE BUILDING OFFICIAL, ONNER, OR ARCHITECT NEED
INSPECTION, SHALL BE INSPECTED.

THE SPECIAL INSPECTOR SHALL BE INDEPENDENT OF THE TESTING AGENCY AND AS APPROVED BY THE ONNER.
THE COORDINATION OF THE SPECIAL INSPECTION NITH THE CONSTRUCTION OF THE INSPECTED ITEMS SHALL BE
THE RESPONSIBILITY OF THE CONTRACTOR.

3. THE SHELTER PORTION OF THE STRUCTURE SHALL HAVE A QUALITY ASSURANCE PLAN, PREPARED BY A

PROFESSIONAL ENGINEER, IMPLEMENTED, DOCUMENTED, AND ENFORCED BY THE CONTRACTOR PER SECTION
3.10 OF FEMA 361 PRIOR TO THE START OF CONSTRUCTION. THE PLAN SHALL IDENTIFY THE MAIN NIND-FORCE
RESISTING SYSTEMS AND WIND RESISTING COMPONENTS, TYPE AND FREQUENCY OF THE SPECIAL INSPECTIONS,
TYPE AND FREQUENCY OF THE TESTING REQUIREMENTS, STRUCTURAL OBSERVATIONS, AND THE REQUIRED
DISTRIBUTION, TYPE, AND FREQUENCY OF TEST REPORTS, INSPECTION REPORTS, AND STRUCTURAL
OBSERVATION REPORTS.

THE FOLLOWING ITEMS ARE REQUIRED TO BE INCLUDED IN THE QUALITY ASSURANCE PLAN:
SOILS, INCLUDING, BUT NOT LIMITED TO, MATERIALS, CAPACITIES, AND PLACEMENT PROCEDURES.

CONCRETE FOUNDATIONS, INCLUDING, BUT NOT LIMITED TO, CONNECTIONS TO THE SLAB ON GRADE,
CONNECTIONS TO THE WALL ELEMENTS, MATERIALS, BAR PLACEMENT, CONCRETE PLACEMENT, CURING, AND
FINISHING PROCEDURES.

CONCRETE SLAB ON GRADE, INCLUDING, BUT NOT LIMITED TO, CONNECTIONS TO THE FOUNDATION,
CONNECTIONS TO THE WALL ELEMENTS, MATERIALS, BAR PLACEMENT, CONCRETE PLACEMENT, CURING, AND
FINISHING PROCEDURES.

WALL CLADDING (MASONRY), FRAMING, AND DEBRIS IMPACT ASSEMBLIES , INCLUDING, BUT NOT LIMITED TO,
CONNECTIONS TO THE FOUNDATION, CONNECTIONS TO THE SLAB ON GRADE, CONNECTIONS TO THE ROOF
STRUCTURE, CONNECTIONS OF THE DEBRIS IMPACT ASSEMBLIES, MATERIALS, BAR PLACEMENT, LINTELS, AND
WELDING PROCEDURES.

ROOF CLADDING, FRAMING, AND DEBRIS IMPACT ASSEMBLIES , INCLUDING, BUT NOT LIMITED TO, CONNECTIONS
TO THE WALL FRAMING, CONNECTIONS OF THE DEBRIS IMPACT ASSEMBLIES, MATERIALS, AND WELDING
PROCEDURES.

CONCRETE TOPPING, INCLUDING, BUT NOT LIMITED TO, CONNECTIONS TO THE WALL ELEMENTS, CONNECTIONS
TO THE ROOF ELEMENTS, CONNECTIONS OF THE DEBRIS IMPACT ASSEMBLIES, MATERIALS, BAR PLACEMENT,
CONCRETE PLACEMENT, CURING, AND FINISHING PROCEDURES.

ROOF AND FLOOR DIAPHRAGMS, INCLUDING, BUT NOT LIMITED TO, CHORD BARS, COLLECTORS, DRAG
STRUTS, AND BOUNDARY ELEMENTS.

WRITTEN DOCUMENTATION OF FABRICATION AND INSTALLATION OF COMPONENTS AND ASSEMBLIES REQUIRED
TO MEET IMPACT RESISTANCE REQUIREMENTS.

THE CONTRACTOR SHALL PROVIDE A WRITTEN CONTRACTOR'S STATEMENT OF RESPONSIBILITY FOR THE
SHELTER PORTION OF THE STRUCTURE PER SECTION 1706 OF THE INTERNATIONAL BUILDING CODE AND SECTION
3.10.3 OF FEMA 361 PRIOR TO THE START OF THE SHELTER CONSTRUCTION.

STRUCTURAL OBSERVATIONS, BY THE STRUCTURAL ENGINEER OF RECORD, WILL BE REQUIRED AT (3)
DIFFERENT STAGES OF THE SHELTER PORTION OF CONSTRUCTION FOR GENERAL CONFORMANCE OF THE
STRUCTURAL SYSTEM. THE CONTRACTOR SHALL NOTIFY THE ENGINEER FOR THE OBSERVATIONS AT THE
FOLLONWING TIMES DURING CONSTRUCTION:

AFTER THE FOUNDATIONS ARE APPROXIMATELY 50% CONSTRUCTED.

AFTER THE FOUNDATIONS ARE COMPLETE AND THE NALLS ARE APPROXIMATELY 50% COMPLETE.

AFTER THE WALLS AND ALL ROOF FRAMING, INCLUDING CONNECTIONS, HAVE BEEN COMPLETED, BUT PRIOR TO
POURING THE TOPPING ON THE ROOF STRUCTURE.

SOUTHEAST KANSAS

SAFE ROOM

SCHOOL TORNADO

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.
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" NOT FOR CONSTRUCTION/EXAMPLE ONLY
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- REFERENCE SHEET S0.1 FOR THE STRUCTURAL GENERAL NOTES.
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PERIMETER FOUNDATION PLAN DIMENSIONS ARE TO THE FACE OF VENEER, CMU OR FEMA is providing this case study as
CONCRETE SLAB, TYP. ‘ an example only. Registered design

professionals are encouraged to use
- REFERENCE ARCHITECTURAL FOR THE DIMENSIONAL LOCATION OF NON-LOAD BEARING this case study to inform their safe

MASONRY WALLS, TYP. room design efforts, but not to rely

- CENTER ALL FOOTINGS BELON WNALLS AND COLUMNS, UNLESS SHONN OR NOTED OTHERNISE. upon its accuracy, assumptions, or
calculations for any individual safe

- PROVIDE AND INSTALL 1/2" EXPANSION JOINT MATERIAL BETWEEN THE BUILDING WNALLS AND room project’s designs, decisions, and
EXTERIOR CONCRETE, TYP. . : ;
execution. The registered design
REFERENCE DETAILS & ¢ 9/53.1 FOR THE TYPICAL SLAB ON GRADE JOINT DETAIL AND THE professional of record for an individual
TYPICAL CORNER BAR DETAIL. AT SHELTER FOOTINGS, REFERENCE DETAIL 11/53.1. safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.
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- REFERENCE DETAIL 10/53.1 FOR THE TYPICAL MASONRY CONTROL JOINT DETAIL.
REFERENCE ARCHITECTURAL AND THE STRUCTURAL GENERAL NOTES FOR LOCATIONS.
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FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
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- and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high

tornadoes.

Any substitution of either materials or
1 - - n - design concepts may decrease the
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level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.
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NOTE: Because it is not possible to predict or

REF. ARCH. FOR SLEEVE test all conditions that may occur during
DOANSPOUT REQUIREMENTS == severe windstorms, or control the quality

(8" SQUARE OR ROUND 4 1 r of construction, among other things, the
- he- - - - - gey. - - JIf - - - - designer does not warrant the design.

MAX.) AT SECTION 14/53.1

- ] The designer neither manufactures nor
| sells safe rooms built from this design.
| The designers have not made and do
| not make any representation, warranty,
|
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or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers

| | shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.
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(2) #4 X (OPNG. + 4-0") @ 3" O.C.,
EACH SIDE OF DUAL DUCT
OPENING, TYP. (4) LOCATIONS

(2) #4 X (OPNG. + 4-0") @ 3" O.C.
EACH SIDE OF PLENUM OPENING,
TYP. (2) LOCATIONS

(2) #4X4'-0" AT EACH CORNER
OF OPENING IN ROOF SLAB,
TYP. ALL LOCATIONS, REF.
MECH. FOR LOCATIONS

ADDITIONAL CHORD REINF. IN
CONCRETE SLAB ON COMPOSITE
METAL DECK, CENTER ON CMU
WNALL, SPLICE BARS W/ MECHANICAL
COUPLERS ¢ 4'-0" MIN. BETWEEN
COUPLERS OF ADJACENT BARS,
TYP. AT PERMETER

ADDITIONAL CHORD REINF. IN
CONCRETE SLAB ON COMPOSITE
METAL DECK, CENTER ON CMU
WNALL, SPLICE BARS W/ MECHANICAL
COUPLERS ¢ 4-0" MIN. BETWEEN
COUPLERS OF ADJACENT BARS,
TYP. (2) LOCATIONS

G

STRUCTION/EXAMPLE ONL

EXISTING CONSTRUCTION
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0 LOW ROOF FRAMING PLAN
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19-23/8 Y - n . = — ]
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12" O.C., EACH WAY, REF. 6/54.1. { |
ELEV. TOP OF SLAB = 115-4" s H
SIDE WALL DUCT PENETRATION
TYP. AT @ AN PER DETAL 18/54.1, TYP.
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Tr=t =T F==1 e F==F3F ] |
LTI I - B |
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S e e B I S e e e 1 |
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T RTU DETAIL 19/54.1, REF. ARCH. | |
NON-SHELTER - -+ RTU TP, Qg‘g ] ¢ MECH. FOR LOCATIONS ! | _:_
ADDITION \ TYP. 2N\ | D N | Ty AT D o | I |
y BETWEEN W ***** 541 BEAMS W 541 | | _'_
5 g B \ B [ BEAMS B B | B - B B B \ i B L B \
: IR DR D N W21 W/ SC o |marwse | 1l - o
- ] _ _J_ = 12" 0C - 4 _ _ _|1_ _ - |l __ T ©12' OC o\ “I— _|_ % - - - - - - - - - - - - - - - - _—_——_—_——_—-
| i I R E 3 * * @ Q. * £ 3 Q. - ‘___ 1 O H
| I J I AR NOTE -&D - === === = | 1
e N\ REF. DETAIL 17/54.1 FOR MECHANICAL ot | 5 | |
¥ |: | OPENING REQUIREMENTS IN SHELTER : | | y : |
_! p |
£ :| : WIO W/ SC @ 12" O.C. CORRIPOR PALLS © | : | H | :
[ u Hil : & : T
—————————— pa
F=F=+=4 L__4___ 4 __ 1 _ W21 N/ ©C L+ 2 awee|F—————————— 1_‘ O 1 -
I D (R  _ - - T H—— | - _— — _— - = = =
@ T [ezoc e 12'OC. —~ ~ —=
o ik 1 A - - S G B ey - - -
BN TYP. (1) (5 SeTEEN 8 : 4|_
\&41/ LOCATIONS Y “BEams &4/ |y T | |
iiiii 1] |
T8 | RTU — — | |I N
- @t
— - = —ftEtHd= 4= 4= == - gt d9= —= —= —1= 7 = 1
[0 .
5-3 3/8" - (11) SPACES @ 6-0" 660" ] 5-3 3/8" ﬂ[/
g/ | — - 4 15/81 ||
nmiwscei2oc. | F———1 | —
— — — — I L
| > | | |
— —] — —] | |
- - g1 - 0= - 0= - 0= - g g2 - gd= - gd= -1 — — /7 — f— — —_ i mn
£ S . S |
54.1 |
] DIAGONAL BEAM BRIDGING |
. AT 1/3 POINTS, REF. DETALL | |
L] o # 6/54.1, TYP. | |
IS | |
BEA | an
_'_ 1 1 | | T 1
-t =+ ==+ =1 e
© © TP, © © W%
2 BETIEEN 1\ TYP. AT o
&4V Seame \o+1/ BEAMS
n
|
|
_I_
- = |
: 1] 1]
| |
u | | |
™ T
T al
T=—F F==F F==F |
T
I
I_I":::_'::::__:::'::::::

FRAMING PLAN NOTES

- REFERENCE SHEET S0.1 FOR THE STRUCTURAL GENERAL NOTES.

PERIMETER ROOF FRAMING PLAN DIMENSIONS ARE TO THE FACE OF VENEER OR CMU, TYP.

@ DONWEL CMU WALL INTO CONCRETE ROOF SLAB PER SECTION 5 & 7/94.1, REF. ARCH.
FOR WALL DIMENSIONS.
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LINTEL MARK, REF. SHEET 53.1
FOR SCHEDULE

SHEAR CONNECTIONS, REF.
SECTION 6/54.1
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/i HIGH ROOF FRAMING PLAN

A

SAFE ROOM
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FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.
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MASONRY DONELS,
MATCH VERT. NALL
REINF. QUANTITY ¢
SPACING, TYP.

BLOCKOUT THE TOP T4
OF THE TRENCH FOOTNG  —__

ALONG THE EXTERIOR
FACE OF VENEER, TYP.

VENEER, REF. ARCH\

NOT FOR CONSTRUCTION/EXAMPLE ONLY

1'-4" @ SECTION 1/53.1
2-0" @ SECTION 1A/53.1

AT SECTION 1A/53.1, SLEEVE
DONNSPOUTS THROUGH FTG.,
REF. ARCH. FOR LOCATION.
ADWST REINF. TO MAINTAN
2" CLR. ON ALL REINF. AT
SLEEVE. PROVIDE 1'-0" MIN.
CONC. ALL AROUND SLEEVE, L

TYP. 2

1-8" "
—m T %
N - CMU W/ VERT. WALL REINF. GLAZING/DOOR ] H CMU W/ VERT. WALL REINF.
= u W/ SPACING PER DETAIL REF. ARCH ' MASONRY DONELS, = = / N/ SPACING PER DETAIL
8 - 12/53.1 § &" DEEP BOND ‘ ' MATCH VERT. NALL \; a 12/53.1 ¢ &' DEEP BOND
= = BEAMS W/ CONT. REINF. REINF. QUANTITY ¢ ATl | E BEAMS W/ CONT. REINF.
T ] @ 24" O.C., VERTICALLY SPACING, TYP. u u @ 24" O.C., VERTICALLY
Ny s SLAB DONELS V5 Bl MATERIAL, TYP. SLAB DONELS, = =
~a H EACH SIDE N o
= - o EXTERIOR SLAB v H 2 SLAB ON GRADE,
- H % SLAB ON GRADE, ' 3 SLAB ON GRADE - L
] M O REF. ARCH. o ' a n REF. PLAN, TYP.
= H <o REF. PLAN So [ REF. PLAN s s
H H ELEV. = 100-0" . ELEV. = 100'-0" . : H H ELEV. = 100-0" |
'; = .‘,A () T ] < — 0 = ‘Af] < i () = = () < |2 04 Ea ] 3 ) s 0] OLIA = OAAI
- Aq 4 . a” ? Q 4. ) < A v ‘ 4 D ? ‘ 7 } N
* {_ v 4 4 A . *
44 TIES, TOP TRANSVERSE
¢ BOTTOM U-BARS, TOP REINFORCE
¢ BOTTOM
|45 REF. ADJACENT FOOTING PER
7 . . 2/53.1 .
2 Q Q Q
[1») s} 1)
MID-HEIGHT REINF., CONT. REINF,
EACH FACE AT MID-HEIGHT,
EACH FACE NOTE:
CONT. FOOTING SHALL
BE CENTERED BELOW
CMU WALLS & CONT.
REF. PLAN CONT. BENE \, REF. PLAN \, CONT. RENF, ACROSS OPENING A|, REF. PLAN ,.I'
' TOP ¢ BOTTOM 7 7 TOP ¢ BOTTOM (CENTER BELOW SHELTER WALL)

N

/R 1\ FOUNDATION SECTION

T,

VENEER BEYOND,
REF. ARCH.

VENEER, REF. ARCH.

NON-SHELTER SUPPORT
STEEL COLUMN

W/ SPACING PER DETAIL
12/53.1 ¢ 8" DEEP BOND

CONCRETE PILASTER,
CENTER BELOW STEEL\

BEAMS W/ CONT. REINF.
@ 24" O.C., VERTICALLY

MASONRY DOWELS,
MATCH VERT. WALL
REINF. QUANTITY ¢
SPACING, TYP.
/ 2" NON-SHRINK GROUT

11
[1

[TTTT
I

[T1

I I I
\ |
RN
COLUMN } | B }
‘ 1] .' ]
)" E.J. MATERIAL W/ } | } } 1 e
SEALANT, TYP. LA
S HILATR
BLOCKOUT THE TOP Ll H Jud S| AB DONELS
" OF THE TRENCH oo H s
FOOTING ALONG THE ol E T SLAB ON GRADE,
EXTERIOR FACE OF r‘g“ i /f/ s / REF. PLAN
VENEER, TYP. ——w -~ - ELEY. = 100-0'
| —— < )
[ 2 2 L] A [ ¢ g =
N N A4 a7 A /—3 QO
< A ) 4 a
EXTERIOR SLAB, ) j ‘ 2 §
REF.ARCH. . T L F1-8'Ts o 2 B P NOTE:
. a B PROVIDE STANDARD
= HOOKS ON ALL
- a1 N LONGITUDINAL REINF.
v 4, AT DISCONTINUOUS _
T, o ENDS, TYP. Q
a 2 3 < ) m
a_|” < .
B 4
4 2 v 4 4
< ° 4 EA
= L}
A a 4 A <
A X
REINFORCE FOOTING
REF. PLAN J, PER SECTION 1/53.1
/6 FOUNDATION SECTION
EXTEND ALL HORIZL BARS
¢ TIES TO THE FAR FACE OF PERPENDICULAR TRENCH
PERPENDICULAR FOOTING FOOTING, REF. SECTIONS
W/ STANDARD 90° HOOKS & DETAILS

CONT. TRENCH FOOTING,
REF. SECTIONS ¢ DETAILS

/1 DETAIL AT SHELTER TRENCH FOOTINGS

=/

CMU W/ VERT. WALL REINF.

LOCATIONS

/2 FOUNDATION SECTION

/2 FOUNDATION SECTION

EJ., REF.

PLAN

N N

NOTE:

VERIFY JOINT REQUIREMENTS W/

SAN CUT W/ SEMI-RIGID
JOINT SEALER (DEPTH
SHALL BE T/4)

TTTT]
[T T]

MASONRY DOWEL,
MATCH VERT. WALL

TTTT]
[TTTT

T, REF. PLAN

JOINT SEALER SUPPLIER

V / CMU W/ VERT. WALL REINF.

RENF., TYP. ﬁga —

[TTTT

TN TT

g . .q .
4 4

SLAB ON GRADE,
[ REF. PLAN

T

\— SLAB ON GRADE,

REF. PLAN

H ELEV. = 100-0"
' F : —d—% CONTROL JOINT DETAIL
A . =
7 @ 1 D
A \\ /
TOOLED JOINT W/
Z
BENT BAR \CONT. REINF. FOR < SEMI-RIGID JOINT
THICKENED SLAB o SEALER (DEPTH
;.;J SHALL BE T/4)
= — . . E 4= .
o d 2
e —
NOTE: 2X SHEAR KEYJL o L o L SLAB ON GRADE
THICKENED SLAB SHALL BE CENTERED BELOW . A , REF. PLAN

ALL NON-LOAD BEARING CMU WALLS ¢ CONT.
ACROSS OPENING LOCATIONS

CONSTRUCTION JOINT DETAIL

/1 FOUNDATION SECTION

/8 SLAB ON GRADE JOINT DETAILS

/3 CORNER BAR DETAIL

N NG

NOTE:

MASONRY WALL, REF.

IF CHANNEL HEIGHT IS 12" OR GREATER,

T/

[

CUT HORIZ. JOINT REINF. § WELD TO THE
BACK OF EACH CHANNEL AT EACH &"
MORTAR JOINT FOR VENEER & SOAP

[TTTT

COURSE TIES TO THE CHANNELS

[TTT]

SECTIONS & DETAILS

BOND BEAM AT SHELTER
CONSTRUCTION, REF.
PLAN ¢ SECTIONS FOR
ELEVATIONS, TYP.

=/

NOTE:

[F CHANNEL HEIGHT IS 12" OR GREATER, CUT
HORIZ. JOINT REINF. ¢ WELD TO THE BACK OF
EACH CHANNEL AT EACH 8" MORTAR JOINT FOR
VENEER & SOAP COURSE TIES TO THE CHANNELS

(2) MASONRY DONWELS, MATCH

, REF.ARCH.
1

MASONRY WALL, REF.
SECTIONS & DETAILS

BOND BEAM AT SHELTER
CONSTRUCTION, REF.
PLAN ¢ SECTIONS FOR
ELEVATIONS, TYP.

(2) BAR CONT., EXTEND
2-0" MINIMUM INTO
BOND BEAM ON EACH
SIDE OF OPENING

(2) CHANNELS, REF.
PLAN ¢ SCHEDULE

~ —— CMU SOAP COURSE

V4" BOTTOM PLATE

NOTCH STEEL CHANNEL FLANGES AS

/— ANGLE SEAT AT LINTEL BREG.

L— VERT. MASONRY JAMB REINF.
TO MATCH SIZE ¢ QUANTITY OF
fl% TYP. WALL REINF., INSTALL

. DOWEL AT EACH BAR INTO
WNALL SUPPORTING MEMBER

-
S0y \ A ui| g
1% 3" MIN, MASONRY DONEL, MATCH SIZE ¢ ﬁﬁﬁ?f@’ﬁﬂféﬁﬂ%ﬁ gA H SIZE ¢ SPACING OF VERT. WALL\ 01 MH
34" MAX,, SPACING OF VERT. WALL REINF., \; = : REINF. A/ WALL REINF. ABOVE mB IS
, P UAP W NALL REINE. ABOVE =~ | H SIDE OF OPENING, BARS SHALL u u
7 ‘ - H BE CONT. ACROSS JAMB IF — ™~ a
— A — - - JAMB BETAEEN OPENINGS IS VENEER, REF. ARCH. PN -
B B TIE BARS, REF. ] Z LESS THAN 4'-0" NIDE TIE BARS REF. o n
N |\: = ' \ ]
- — BEARNG DETAL s (2) CHANNELS, REF. BEARING DETAIL H d
INSTALL BOND BEAM REINF. \/ || GROUT BETNEEN Tolo / PLAN ¢ SCHEDULE GROUTBETWEEN — | % i I= /
; 4 ; (of o)1
INSIDE OF VERT. REINF., TYP. u |1 CHANNELS SOLID O~ MU SOAP COURSE, TYP. CHANNELS SOLID ; q I
__ = _. A | -_ - —
u ] Ji" BOTTOM PLATE
MASONRY WALL, REF. - —
SECTIONS ¢ DETAILS — — EDGE OF CMb s BRE
] [ ~ gi‘;ﬁlﬁg é'g_u o OPENING BELOW - '
B ] &' BRo. TYP. VENEER, REF. ARCH'\ REQUIRED TO ALLON VERT. REINF.
— — NOTCH STEEL CHANNEL FLANGES TO BE CONT.
- — AS REQUIRED TO ALLONW VERT. ™~
- — REINF. TO BE CONT. \\
- e LT e ———————
- - ] ] e ; ] ] \L ﬁ 7|
SN S = A = < ;
TIE BAR A VERT. MASONRY JAMB REINF. TO — - ]
MATCH SIZE & QUANTITY OF TYP. WALL — \LW h—n—r’l
BEAR BOTTOM PLATE REINF., INSTALL DONEL AT EACH BAR TIE BAR BEAR BOTTOM PLATE

2" ONTO CMU BELOW
/12 TYPICAL 12" CMU DOUBLE REINF. DETAIL

INTO WALL SUPPORTING MEMBER

/13 INTERIOR STEEL CHANNEL LINTEL DETAIL

=/ =/

2" ONTO CMU BELONW

/14 EXTERIOR STEEL CHANNEL LINTEL DETAIL

=/

;‘4“ CMU W/ VERT. WALL REINF, . 1-8" 1-2%4" A, 2, A,
! W/ SPACING PER DETAIL 1 ’r ’r 1 1 CMU N/ VERT. WALL REINF
SE ] ; VENEER, REF. ARCH. : :
g - - / T o e ENEER, REF. ARC TN\ vh = T V] PT ] N/ SPACING PER DETAIL
CMU VERT. NALL REINF. ~HI[HE H BEAMS /V/ CONT. REINF. MASONRY DONWELS, = = = ;;/E 1 |/ 12/93.1 ¢ 8" DEEP BOND
0| HE u @ 24° O.C., VERTICALLY MATCH VERT. WALL u H T :/: ¥ BEAMS N/ CONT. RENF.
1l B g = , u N u u | 1 @24"0C., VERTICALLY
MATCH VERT. WALL\Z HHW MF MATCH VERT. WALL o \:\ RIS ] u SEER RS
REINF., TYP. ~H Al LA REINF. QUANTITY ¢ 4N e 4 1 P | - MAsoNRY DoreLs,
2" E.J. MATERIAL, TYP u H HIT (LKA SPACING, TYP. =k L - ] i = ey, MATCH VERT. WALL
B o L HHI TH SLAB DONELS BLOCKOUT THE TOP 744’ = = = H _—H| [AH  RENFsPACNG, TYP.
SLAB ON GRADE, H | HH H OF THE TRENCH FOOTING u 1 —sLaB | |bH o N
REF. PLAN, TYP. ;\ [ o ALONG THE EXTERIOR : : DONWELS : : : : SLAB ON GRADE,
Il .\: ] u o FACE OF VENEER, TYP. g | g N g | REF. PLAN
H H H ELEV. = 100-0" | 5 u 5 u 5 u
7 . _ J H B H B H B ELEV. = 100-0" |
‘ ’ ) 74 1-4" 13 ® ® ® = - < J 44 L S ® 2 _
B j a4, EN
SLAB DONELS < ala 4 _ p N
® 4. - L I J [] - ® NOTE
REINFORCE FOOTING N T 4y P PROVIDE STANDARD
PER SECTION 2/93.1 ) ‘ 4 4 <, A4\ Hooks ON ALL
] ) . ’ LONGITUDINAL REINF.
NOTE: o) e 4 PR 7 AT DISCONTINUOUS
CONT. FOOTING SHALL ) @ O P ENDS, TYP. Q
BE CENTERED BELOW o<, . . ®
SHELTER CMU WALLS ¢ . Lt 4 . )
CONT. ACROSS 4 4 ?
OPENING LOCATIONS : S, ) a .
4 , <
|, REF. PLAN |,
7 (CENTER BELOW SHELTER WALL) 7 REF. PLAN L REINFORCE FOOTING
7 PER SECTION 1/93.1
/Z\ FOUNDATION SECTION m FOUNDATION SECTION
A w MASONRY CONTROL JOINT,
TR VAT NOTE: v REF. ARCH. & GENERAL NOTES
v DETAIL APPLIES AT ALL BOND M l
L ) BEAMS, CONCRETE NALLS, ¢ T T T T T AL A T [T A AL L
) FOUNDATION NALLS £ ‘{ J‘{ ‘[ J‘L@ e« M ' J'{ ' <
i A 4 I [ 111 IIIIJ [ 11 I‘IIIJ L‘llk\\ [ TT1 Kll\\ [ TT1 \f_
[ VERT. MASONRY WALL
s s REINF. EACH SIDE OF
J—7F =t . : . CONTROL JOINT, BAR
< < < 2
Ll x LT 2 /’ — SIZE ¢ QUANTITY TO g MASONRY CONTROL JOINT,
et _ . 4 MATCH TYP. NALL REINF. REF. ARCH. ¢ GENERAL NOTES
4
4 < 2 ‘
1o L N
g 2 N
. CORNER BARS, MATCH
) SIZE & SPACING OF ALL s \
‘ HORIZ. BARS. LAP 40 X
‘—"—v\/\/\—"—‘ BAR DIAMETERS OR VA < <
A 2-0"MIN. IN CONC. ¢ 43 V
) BAR DIAMETERS IN :
/| MASONRY . \
h 4 / A
4
Nl N\ \
: “ \
- |l = [ ALL BOND BEAM REINF. IS5 TO BE CONT. THRU
ot CONTROL JOINT, AND WHERE NON-SHELTER WALL
[ / “ < | 7 ) INTERSECTS A SHELTER WALL, ALL BOND BEAM
. . I . [~—= - - REINF. SHALL BE DISCONTINUOUS
. j q = ® P i ) ) < ) 9

/10 MASONRY CONTROL JOINT DETAIL

N

STEEL LINTEL SCHEDULE

LINTEL CROSS SUPPORTS
MARK MEMBERS SIZES SECTION = -
L4 (2) C& CHANNEL LINTEL 14/93.1 14/53.1 14/53.1
L1o (2) €12 CHANNEL LINTEL 14/93.1 14/53.1 14/53.1
L11 (2) C& CHANNEL LINTEL 13/53.1 13/53.1 12/53.1
L12 (2) €12 CHANNEL LINTEL 12/53.1 13/53.1 12/53.1

LINTEL SCHEDULE NOTES:

LEFT AND RIGHT SUPPORTS ARE SUPPORTS WHEN VIEANING THE SHEET FROM THE BOTTOM OR
RIGHT HAND (TITLE BLOCK) SIDE OF THE SHEET.

-  EXPOSED PORTIONS OF LINTELS, TO INCLUDE BOTTOM PLATES, SHALL BE TREATED AS
ARCHITECTURALLY EXPOSED STRUCTURAL STEEL (AESS).

- OPENING DIMENSIONS NOTED BELOW REFER TO THE NIDTH OF THE OPENING IN THE CMU WALL.

- AT EACH OPENING NITH CMU BELOW OPENING: INSTALL (2) 8" DEEP BOND BEAMS NITH (2) #4
CONT. IN EACH. EXTEND BOND BEAMS AND REINFORCEMENT 4'-0" MINIMUM ON EACH SIDE OF
OPENING. REFERENCE ARCHITECTURAL FOR SILL CONDITIONS EFFECTING BOND BEAM
ELEVATION.

- AT EACH OPENING IN CMU WALLS WNITH CMU BELOW THE OPENING: HOOK TOP OF MASONRY
DOWEL WNHEN THE HEIGHT OF CMU BELOW THE OPENING IS LESS THAN 2'-0". WHEN THE HEIGHT
OF MASONRY BELOW THE OPENING 1S GREATER THAN 2'-0", INSTALL HOOKED DOWEL AT EACH
VERTICALLY REINFORCED MASONRY CORE.

- FOR EXTERIOR CMU WNALLS W/ VENEER: INSTALL A 4" PLATE, )5" LESS THAN THE WIDTH OF THE
NALL ASSEMBLY AND BEARING 2" MINIMUM ON EACH SIDE, AT OPENINGS 1'-4" OR LESS THAT
DO NOT OCCUR BELON OR NITHIN 24" OF A JOIST/BEAM BEARING LOCATION.

- NO OPENING IN ANY CMU WNALL SHALL BE PLACED BELOW OR WITHIN 24" OF A BEAM BEARING
LOCATION UNLESS SPECIFICALLY NOTED ON THE STRUCTURAL PLANS OR AS APPROVED BY
THE ENGINEER.

- NOTIFY ENGINEER FOR STEEL LINTEL REQUIREMENTS AT LOCATIONS NOT SPECIFICALLY
ADDRESSED ON PLAN OR IN THE LINTEL SCHEDULE NOTES.

- ALL EXTERIOR LINTELS SHALL BE GALVANIZED, REF. GENERAL NOTES AND SPECIFICATIONS.

SAFE ROOM
SOUTHEAST KANSAS

SCHOOL TORNADO

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

STRUCTURAL DETAILS -
FOUNDATION AND WALLS

SHEET NO.: S3.1

DATE: AUGUST 2014




&" DEEP BOND BEAM W/
CONT. REINF. AT TOP OF
NALL, TYP.

VENEER, REF. ARCH. \

POUR CONCRETE AROUND
BEAM BEARING (1-4" MAX.
POCKET NIDTH)

(2) 8" DEEP BOND BEAMS /%

W/ CONT. REINF. IN EACH,
TOP BOND BEAM REINF.
1S DISCONTINUOUS AT
BEAM BEARING, TYP.

CMU W/ VERT. WALL REINF. —/%

W/ SPACING PER DETAIL
12/53.1 & 8" DEEP BOND
BEAMS W/ CONT. REINF.
@ 24" O.C., VERTICALLY

74

N

AN

[TTTT]_
N

1
I

I
I

I
I

CMU W/ VERT. WALL REINF.,
DRILL ¢ ANCHOR INTO
CONCRETE SLAB

ADDITIONAL CHORD REINF.,
REF. REINF. PLAN ON SHEET
52.1

SHEET METAL OR OTHER
CLOSURE, TYP. AT BEAM
POCKET

CONCRETE SLAB ON COMPOSITE
[ METAL DECK, REF. PLAN

v

[TTTT

[TTTT

1 1T1
[J

L ]
[TTTT

[T

A

[T

A

<

1"8”

X

T.O. SLAB

af< a4 <

(H'O—O% 0/ . ‘e a2’ . = REF. PLAN
T < 5 4 D
- ! \:ﬂ‘ [ \W [ \W
| <

LN iT \
e H ]
] !! \ 5 — ANGLE EACH SIDE
H OF BEAM NEB

\STEEL BEAM W/ SHEAR CONNECTORS
§ FABRICATED END, REF. PLAN

BRG. PLATE

/1 SHELTER ROOF FRAMING SECTION

NG

NOTE:

DO NOT LOAD THE SYSTEM UNTIL THE
CONCRETE HAS REACHED 15% OF THE
CONCRETE DESIGN STRENGTH

CONCRETE SLAB ON COMPOSITE
METAL DECK, REF. PLAN

SB'S @ 42"
O.C., MAX.

HAS SHEAR CONNECTORS
(eC) @ 12" ©.C. MAX., UNLESS
NOTED OTHERWISE ON PLAN

)

pay
< (] (]
4 [= <

NOTE:

STEEL BEAM W/ SHEAR
CONNECTORS, REF. PLAN

L_ANGLE DIAGONAL BRIDGING,
REF. PLAN

NWHERE DIAGONAL BRIDGING INTERFERES WNITH STEEL
DUCT ASSEMBLY, REPLACE W/ HORIZONTAL BRIDGING,
BOTTOM, DIAGONAL BRIDGING MAY BE REFPLACED
FOR ONE BAY ONLY WNITHOUT PRIOR APPROVAL OF

ENGINEER

/6 SHELTER ROOF FRAMING SECTION

N

NOTE:

REF. REINF. PLAN ON SHEET 92.1 FOR
ADDITIONAL REINF. AT OPENINGS, TYP.

CONCRETE SLAB ON
(12 COMPOSITE METAL
\54.1/ DECK, REF. PLAN
< [ 2 [ 2 { 2 i [ 2 AAI q. ° 4 e _J i) [ A
. 7. , ’ < - 7
H i
i e e—————————————————————— e Y
77777777777777777777
CHANNEL l .
BETIEEN UEY
DUCTS s
w .
| 0
7: | = O ‘&l
STEEL BEAM W/ SHEAR ' L
CONNECTORS, REF. PLAN OPENNG, HeS BETWEEN STEEL BEAMS
REF. MECH.
PLATE DUCT ASSEMBLY,

CONT. WNELD ALL JOINTS,
EXTEND PER DETAIL 12/54.1

/M STRUCTURAL DUCT ASSEMBLY DETAIL

NG

CONCRETE SLAB ON
COMPOSITE METAL
DECK, REF. PLAN

END PLATE, TYP. (FULL
WDTH OF BEAM POCKET)

STEEL BEAM W/ SHEARJ
CONNECTORS, REF. PLAN

POUR CONCRETE AROUND
BEAM BEARING, TYP. (1'-4"
MAX. POCKET NIDTH)

BEARING PLATE, CAST
INTEGRAL W/ CMU WALL

MASONRY WALL, REF. SECTIONS /

¢ DETAILS. ALL CORES SOLID
GROUTED & REINFORCED AT
SHELTER CONSTRUCTION,
PROVIDE FOUNDATION DONELS
TO MATCH EACH VERT. NALL
REINF., TYP.

< i, g4 . 7 . 2 BOND BEAMS, REF.
P4, B VAR A SECTION 5/54.1
- = - ,/2 T . NOTE:
/ NO OPENINGS IN WALL
= SHALL OCCUR BELOW

OR NITHIN 3'-4" OF
ANY BEAM BEARING
LOCATION, UNLESS

/ DETAILED OTHERWISE

[ T— ASTM AT06 REINF.

\\\/\

\ TOP OF WALL DONELS

BELON BEAM BEARING
LOCATION, MATCH VERT.
WNALL REINF.

NOT FOR CONSTRUCTION/EXAMPLE ONLY

A (]
=

1-4" M : REINF.
&" DEEP BOND BEAM W/ ¥ MU A/ VERT. MALL REINF.
DRILL & ANCHOR INTO
CONT. REINF. AT TOP OF CONCRETE 5LAB
NALL, TYP. 7 ] g
VENEER, REF. ARCH. 0| H o
| SERENE S SLAB DONELS
| 0 %
ADDITIONAL CHORD RENNF, —r " CONCRETE SLAB ON COMPOSITE
REF. RENF. PLAN ON SHEET 0| HS [ METAL DECK, REF. PLAN
2.1 N H L H T.0. SLAB
Il N | 4 a A = 7
SR - s, . o REF. PLAN
N T 7 D
& I MRS VI AR VY AR U
E o L - — — =
[ N <
%/_:_ \ -
(2) 8" DEEP BOND BEAMS — | B -
W/ CONT. REINF. IN EACH, 8 a S
TOP BOND BEAM REINF. = =
1S DISCONTINUOUS AT - H
BEAM BEARING, TYP. B 5 STEEL BEAM BEYOND,
_/%/— = REF. PLAN
CMU W/ VERT. WALL REINF. 5 H
W/ SPACING PER DETAIL S N ?g 2‘5,3 T‘{E;AL DECK
12/53.1 ¢ &" DEEP BOND = = T
BEAMS W/ CONT. REINF. A u
@ 24" O.C., VERTICALLY v
L e ]
4 L4l
/2°\ SHELTER ROOF FRAMING SECTION
SLAB DONELS
CONCRETE SLAB ON
COMPOSITE METAL
DECK, REF. PLAN
T.0. SLAB
: F T A REF. PLAN

4

<

4

W/ CONT. REINF. IN EACH

(2) &' DEEP BOND BEAMS /

CMU W/ VERT. NALL REINF.
W/ SPACING PER DETAIL
12/93.1 ¢ &" DEEP BOND
BEAMS W/ CONT. REINF.
@ 24" O.C., VERTICALLY

[T
[

[TTT

[T TTT
[

| \ATTACH METAL DECK

TO CMU, EACH SIDE

°
[TTT1

[T TTT

OF WALL, TYP.

[TTT1

[TTTT

[TTT1

[T TTT
[

°
[TTT1

[T

/1 SHELTER ROOF FRAMING SECTION

=/

NOTE:

REF. REINF. PLAN ON SHEET ©2.1 FOR
ADDITIONAL REINF. AT OPENINGS, TYP.

ATTACH DECK TO
ANGLE FRAME \

BENT PLATE FRAME
W/ HAS, EACH SIDE [~

CONCRETE SLAB ON COMPOSITE
METAL DECK, REF. PLAN

[]

OPENING,
REF. MECH.

HSS BETWEEN, DUCT
OPENINGS WELD TO
ANGLE FRAME AT
EACH END

OPENING,
REF. MECH.

HSS BETWEEN STEEL BEAMS J

DUCT EXTENSION

/12 STRUCTURAL DUCT ASSEMBLY DETAIL

NG
NOTE:

THIS DETAIL APPLIES TO
ALL MECH. OPENINGS IN
INTERIOR LOAD BEARING

SHELTER WNALLS

5
54.1

STEEL BEAM, REF.
PLAN ¢ SECTIONS

PLAN & SECTIONS

DECK, REF. PLAN

4
54.1

CONCRETE SLAB ON
/ COMPOSITE METAL
Eal Pa)

DOUBLE BOND BEAMS
BELOWN BEAM BEARING  \ <

MUST BE CONTINUOUS,

REF. SECTIONS 4 § 5/95.3

F i.IA T 7 i OL Ai. iﬂ Ao/i ; e 3
! // N
|
EN P4
= AN i§
S IS A
<I_
] I
2-p"
MIN.

MASONRY OPENING FOR MECH. PENETRATION, REF.
MECH. FOR SIZE ¢ LOCATION, COMBINE DUCTS NHERE
POSSIBLE, OPENING SHOULD BE CENTERED BETWEEN
BEAM BEARING LOCATIONS BUT NOT WNITHIN 2'-0" OF

BEAM BEARING CENTERLINE, ACTUAL HEIGHT MAY BE
DIFFERENT THAN SHONN, REF. MECH.

/16 STEEL BEAM BEARING DETAIL

NG

NI N N B

\BOND BEAM W/ CONT.

STEEL LINTEL, REF.

CMU W/ VERT. NALL REINF.,

ADDITIONAL CHORD REINF.,

p T4 A ANHOR INTO :5'? REINF. PLAN ON SHEET 5L¢B DONWELS I/ Hom;r. LEG
&" DEEP BOND BEAM W/ CONCRETE SLAB : A %NE;D&; O/:/Ef QEDTlElgml% ATTACH METAL DECK
CONT. REINF. AT TOP OF SHEET METAL OR OTHER o - TYP. ALTERNATE SID
1-0 (4) ANGLE CONN. W/ - TO CMU, TYP.
WALL, TYP. 7 T ATTACH METAL DECK CLOSURE EACH SIDE, POUR 7 A325 BOLTS OF WALL
sRICHE TO CMU, TYP. CONCRETE AROUND BEAM ADDITIONAL CHORD REINF
VENEER, REF. ARCH——____| 0 | F SLAB DONELS BEARING, TYP. CONCRETE SLAB ON COMPOSITE REF. REINF. PLAN ON SHEET CONCRETE SLAB ON COMPOSITE
0 | H [ METAL DECK, REF. PLAN 2.1 [ METAL DECK, REF. PLAN
f f CONCRETE SLAB ON COMPOSITE _ _ T.O. SLAB _ -t } _ T.O. SLAB
ADDITIONAL CHORD RENF. —__ 1| H [ METAL DECK, REF. PLAN :0 . AN N PR REF. PLAN . . —— : E-ﬁ;ﬁj - % — = f?ﬁ, s qﬁ REF PLAN
REF. REINF. PLAN ON SHEET L TO.SLAB A T’ﬁﬁ ATl e ‘ﬂ‘_&r © T [y P RN —~ L\
521 I . [ F “ 4 REF. PLAN M- R ]
} Py Wo o4 <704J S : 3 mi 1o :\H j‘
o ) ) - < a. < H | e
= = = | ‘ N s s s s s e —
m [ |0} o N~ Ty N ] |
x e T | oA \ E:::::%i J u 1
© T 1K T~ STEEL BEAM W/ SHEAR llssiom STEEL BEAM BEYOND,
i mi s n\ ] CONNECTORS, REF. PLAN Al WA REF. PLAN
?nj‘ =10 ] Al \;; F=====7==—==7H|" [IH
" // a - gﬁ%;f:‘ fféé’ DE H1  |E aREN s BOND BEAM A/ CONT. REINF.
A N N O STEEL BEAM BEYOND, e fH AT TOP OF WNALL BETWEEN
(2) &' DEEP BOND BEAMS = = = REF. PLAN m A 1 Bl BEAM BRG., TYP.
W/ CONT. RENF. IN EACH H H ANGLE DIAGONAL BRIDGING, :;E’i;sci’;m?& el H H H H
H H REF. PLAN ¢ DETAIL 6/94.1 H H T 8 (2) &' DEEP BOND BEAMS
%/Z - § FABRICATED END, = = BRG. PLATE CMU W/ VERT. WALL RENF. s - W/ CONT. REINF., IN EACH
CMU W/ VERT. NALL REINF. — | ] = ANGLE W/ ADHESIVE ANCHORS REF. PLAN - H g// ::ﬁ'g?;;; %fgﬁg— H H AT BEAM BEARING
W/ SPACING PER DETAIL O [ _/: ] - ] ]
12/93.1 ¢ 8" DEEP BOND = = MU I/ VERT. INALL REINF. = = (2) &' DEEP BOND BEAMS BEAMS I/ CONT. REINF. = = NOTE:
u u W/ SPACING PER DETAIL u u ® 24" O.C., VERTICALLY = ] REF. PLAN, SCHEDULE ¢
BEAMS N/ CONT. REINF. u u : 8 B W/ CONT. REINF. IN EACH 5 8
@ 24' O.C., VERTICALLY A 12/53.1¢ &' DEEP BOND Ar 1k Ar 1F DETAIL 17/54.1 FOR M,
o L e | BEAMS /\/ CONT. REINF. g 2 g g FRAMING DIMENSIONS AT
7 7 @ 24" O.C., VERTICALLY = u ] = MECH. OPENINGS IN WALL
YA VA
/3 SHELTER ROOF FRAMING SECTION /4 SHELTER ROOF FRAMING SECTION /5 SHELTER ROOF FRAMING SECTION
SHELTER & PARAPET L ra
CONSTRUCTION, REF. '| '|
PLAN & SECTIONS, TYP.
ADDITIONAL CHORD H el* SHELTER ¢ PARAPET .- T VENEER, REF. ARCH.
REINF., REF. REINF. 1| g <2EJd CONSTRUCTION, REF. o ]
PLAN ON SHEET 92.1 T 1 1/ PLAN & SECTIONS, TYP. T ADDITIONAL CHORD REINF.,
0| B 0| H REF. REINF. PLAN ON SHEET
COMPOSITE METAL REF. REINF. PLAN ON SHEET COMPOSITE METAL T 0 COMPOSITE METAL TTH WU
DECK, REF. PLAN 52.1 DECK, REF. PLAN H | F DECK, REF. PLAN 0| O ]
T.0.SLAB T.O.SLAB H [ H T.0. SLAB H [ H VETAL DECK
v ‘ a 7 REF. PLAN REF. PLAN I WP METAL DECK. REF. PLAN § 4 — '
L] ] ‘e v - - 49 o . e o lo eolls : - J e ° Y eceile o
b u 2 ﬁ;ﬂ—'—\ llﬁl/_i’_\ ® ® - 4 REF. PLAN o = g / REF. PLAN
4’ \|| / Ll 1l A ] ‘ =) - = é\ I\ [\ [\ Sﬁ A/ \<’ / \ ~ / = T :— . |
3 o o | ol \r
< E: b E E ' ; BRI
SEEER i < REF. SECTION 2/54.1 T AT H
\ e ME FOR DETAILS & CONN, S W HACRH
STEEL BEAM W/ SHEAR " =TT | T
CONNECTORS, REF. PLAN, REF. SECTION 3/94.1 ] [ N STEEL JOIST, REF. PLAN ] [ ]
TYP. FOR DETAILS ¢ CONN. ] H H :\ MU R VERT NALL RENE /: HH || B
DOUBLE ANGLE CONN, N N CMU W/ VERT. NALL REINF : ' ] ]

W/ A325 BOLTS

/& SHELTER ROOF FRAMING SECTION

NG

BEAM CENTERLINE,
REF. PLAN, TYP. ‘\

NOTE:

REF. ADDITIONAL REINF.
PLAN FOR ADDITIONAL
REINF. AT EACH SIDE ¢
CORNERS OF OPENING

HSS CONT., TYP.
(3) LOCATIONS

HSS, TYP. (8)
LOCATIONS

\

NOTE:

REF. PLAN, DETAILS,
¢ ARCH. FOR PLENUM
OPENING LOCATION

(12) OPENING /

LOCATIONS

HAS LOCATIONS

|
|
?‘:::/

/13 STRUCTURAL PLENUM GRATE DETAIL

NG

NOTE:

CMU W/ VERT. WNALL REINF. /

W/ SPACING PER DETAIL
12/53.1 ¢ 8" DEEP BOND
BEAMS W/ CONT. REINF.
@ 24" O.C., VERTICALLY

/@ SHELTER ROOF

W/ SPACING PER DETAIL
12/53.1 ¢ &" DEEP BOND
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NOTE:
CUT BLOCK BELOW JOIST BEARING TO ALLOW CONT.
BOND BEAM AT THE JOIST BEARING ELEV., TYP.

FRAMING SECTION

BENT PLATE FRAME W/

ﬂ HAS, TYP. (4) SIDES OF
PLENUM OPENING

4" E.

/10 SHELTER ROOF FRAMING SECTION

PLENUM GRATE MEMBERS STEEL BEAM W/ SHEAR CONN. ON
PER DETAIL 13/94.1, TYP. /7 EACH SIDE OF PLENUM, REF. PLAN

METAL DECK, REF. PLAN

/ CONCRETE SLAB ON COMPOSITE

__\/\_ |
DETAIL AT

= pa) 77777 \ — —_ I —_ B pa) A i
P4 e, s 7 S — j =1 e, s i <
N ey U Uy | N L
4 < v CENTER BELOW PLENUM OPENING v <

CONT. BOTTOM PLATE

FRAME CORNER

U U

/14 STRUCTURAL PLENUM SECTION

PLENUM GRATE MEMB)E%

U U

PER DETAIL 12/54.1

4 4 A = = - = A a a <
e o e 0 Y 4 e 4 N W
- - [ qd < qﬁ B
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BENT PLATE FRAME ¢ HAS
PER DETAIL 14/54.1

[~ WEB STIFFENER EACH
SIDE, EACH HSS SUPPORT _
LOCATION, TYP. _—

THIS DETAIL MAY ONLY BE T F
USED AT LOCATIONS NOTED REF. SECTION 9/55.3 T el* 0 ADDITIONAL CHORD REINF.,
ON THE STRUCTURAL PLANS FOR DETAILS ¢ CONN. B REF. REINF. PLAN ON SHEET
T | 0 52.1
STEEL BEAM W/ SHEAR 1 | 0 |
CONNECTORS, REF. PLAN CONCRETE SLAB ON H | H/2Ed
COMPOSITE METAL i
DECK, REF. PLAN u LINTEL, REF. PLAN
T.O.SLAB ] § SCHEDULE
REF.PLAN s N\ ... <f o, S ——— METAL DECK,
© \ T R e PP - 4 REF. PLAN
H [ HH. U
: ; Il ] E %
PLATE DUCT ASSEMBLY, i S A B
CONT. WELD ALL JOINTS d1 |IlH A
—3 ']-*§® [
paliER: STEEL JOIST, REF. PLAN
ADDITIONAL DIAGONAL I T —
BRIDGING AT DUCT o | BIERY
ASSEMBLY CENTERLINE |ohio——_ W iio_izd
$$ ‘ Hh | \FLL | | jT\ E 2
|1 |1 [\ T
o oY
RETURN ON DUCT — | | e I o
ASSEMBLY MAY ] s Thd H
TURN DOAN OR © =5\ :\g\
EITHER SIDE, = —D MASONRY WALL, REF.
REF. MECH. OPENING 1 F SECTIONS ¢ DETAILS
REF. MECH. ANGLE FRAME N/ ADHESIVE

REINF. BELON OPENING,
EXTEND 2'-0" MIN. PAST
EACH SIDE OF OPENING IF
NOT CONT. BOND BEAM

LOCATION

/17 HIGH OPENING IN SHELTER INTERIOR WALL ELEV.

NG

ANCHOR ON EACH SIDE

BUILD MASONRY TIGHT TO DUCT
ASSEMBLY, TYP. ALL SIDES

/18 STRUCTURAL SIDENALL DUCT ASSEMBLY DETAIL

N
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SAFE ROOM

SOUTHEAST KANSAS

SCHOOL TORNADO

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

STRUCTURAL DETAILS -
ROOF AND WALLS

SHEET NO.: S4.1

DATE: AUGUST 2014




NOT FOR CONSTRUCTION/EXAMPLE ONLY

HVAC & PLUMBING SYMBOL SCHEDULE

GENERAL PROJECT NOTES

10.

1.

12.

13.

14.

15.

16.

17.

18.

COORDINATE ALL WORK WITH OTHER TRADES PRIOR TO INSTALLATION.

UNLESS OTHERWISE INDICATED, INSTALL ALL SPACE THERMOSTATS AND TEMPERATURE SENSORS AT THE SAME ELEVATION AS LIGHT
SWITCHES PER ADA REQUIREMENTS. COORDINATE EXACT LOCATIONS WITH ARCHITECT PRIOR TO INSTALLATION.

MECHANICAL CONTRACTOR SHALL PROVIDE OPENING IN DUCT AND ACCESS PANEL FOR ALL FIRE, SMOKE, AND MOTORIZED DAMPERS.
THE GENERAL CONTRACTOR SHALL PROVIDE ACCESS PANELS IN WALLS, CEILINGS, AND FLOORS AS REQUIRED FOR ACCESS TO
MECHANICAL EQUIPMENT, VALVES, DAMPERS, AND OTHER DEVICES, AND COORDINATE SIZES OF PANELS WITH THE MECHANICAL
CONTRACTOR. REFER TO ARCHITECTURAL SPECIFICATIONS FOR PANEL REQUIREMENTS. LOCATIONS OF ACCESS PANELS SHALL BE
APPROVED BY THE ARCHITECT.

REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT LOCATION OF ALL CEILING MOUNTED AIR DEVICES.

CUTTING OF STRUCTURAL MEMBERS IS NOT ALLOWED.

ALL EQUIPMENT SUPPORT STANDS SHALL BE PRIMED AND PAINTED. REFER TO ARCHITECTURAL SPECIFICATIONS.

COORDINATE ROUTING OF PIPING WITH DUCTWORK, LIGHTS, CEILINGS, AND STRUCTURAL ELEMENTS. PIPING AND DUCTWORK SHALL RISE
AND DROP, JOG OR OFFSET AS REQUIRED TO AVOID CONFLICTS. DUCTWORK SHALL TAKE PRECEDENCE OVER ALL PIPING, INCLUDING
FIRE SPRINKLER PIPING, EXCEPT WHERE GRADE MUST BE MAINTAINED FOR DRAINAGE. PROVIDE ADDITIONAL AIR VENTS FOR PIPING
WHERE REQUIRED FOR PIPING TO OFFSET. THE FIRE PROTECTION CONTRACTOR SHALL PROVIDE ADDITIONAL DRAINS AS REQUIRED TO
DRAIN SYSTEM.

ALL CEILING DIFFUSERS ARE 4-WAY BLOW UNLESS INDICATED OTHERWISE ON THE DRAWINGS.

DO NOT ROUTE PIPING OR DUCTWORK OVER ELECTRICAL PANELS OR EQUIPMENT. COORDINATE WITH THE ELECTRICAL CONTRACTOR.

ALL FLOOR MOUNTED MECHANICAL EQUIPMENT SHALL BE MOUNTED ON 4" THICK CONCRETE HOUSEKEEPING PADS BY THE GENERAL
CONTRACTOR. COORDINATE DIMENSIONS AND LOCATION OF PADS WITH THE GENERAL CONTRACTOR.

MAINTAIN MINIMUM 10'-0" SEPARATION OF PLUMBING VENTS, EXHAUST FAN DISCHARGES, AND EXHAUST LOUVERS FROM FRESH AIR
INTAKES.

ALL PENETRATIONS THROUGH FIRE RATED ASSEMBLIES SHALL BE FIRE STOPPED BY THE TRADE MAKING THE PENETRATION. REFER TO
SPECIFICATIONS FOR REQUIREMENTS.

PROVIDE DAMPER WITH LOCKING QUADRANT IN ALL BRANCH DUCTS WHERE AIRFLOW IS INDICATED AT THE SERVED AIR DEVICE,
EXCEPT WHERE AN OPPOSED BLADE DAMPER IS SUPPLIED AT THE DEVICE.

UNLESS OTHERWISE INDICATED, INSTALL ALL PIPING ABOVE CEILINGS AND CONCEALED IN WALLS, CHASES, AND FUR OUTS (WHERE
INDICATED), ON WARM SIDE OF INSULATION.

PROVIDE PVC JACKET ON ALL EXPOSED PIPING INSULATION UP TO 9-0" ABOVE FINISHED FLOOR.
COORDINATE ALL BELOW FLOOR PIPE ROUTING WITH STRUCTURAL FOOTINGS AND FOUNDATIONS. SEE STRUCTURAL DRAWINGS.

THESE DRAWINGS ARE ACCOMPANIED BY SPECIFICATIONS. REFER TO SPECIFICATIONS FOR FURTHER INFORMATION.

TYPE | SYMBOL DESCRIPTION TYPE | SYMBOL DESCRIPTION
©) - - DOMESTIC COLD WATER LINE (CW) ® - —fR—- WAFER CHECK VALVE
©) -- DOMESTIC HOT WATER LINE (HW) ® N N CHECK VALVE
©) ——---—— | HOT WATER RECIRC LINE (HWC) © - - HYDRAULIC VALVE
©) W DOMESTIC TEMPERED WATER LINE (TW) © -—R—- EMERGENCY VALVE WITH FIRE LINK
©) ABOVE FLOOR WASTE LINE (W) ® = O CALIBRATED BALANCE VALVE
©) BELOW FLOOR OR GRADE WASTE LINE (W) ® - ——- AUTOMATIC FLOW CONTROL VALVE
©) ABOVE FLOOR PLUMBING VENT LINE (V) @ - ——- STRAINER
©) ———————— — | BELOW FLOOR OR GRADE PLUMBING VENT LINE (V) @ i o PLUG VALVE
©) CD CONDENSATE DRAIN LINE (CD) @ -—f—- CALIBRATED ORIFICE PLATE FLOW METER
©) RL RAIN LEADER (RL) @ . SPRING HANGER
©) ORL OVERFLOW RAIN LEADER (ORL) @ 4 PIPE HANGER
©) SS STORM SEWER (SS) @ T |THERMOMETER
©) G NATURAL GAS LINE (G) @ @ | PRESSURE GAUGE
©) VIR VENT THROUGH ROOF ® B 24x12 (UP) DUCT SECTION, POSITIVE PRESSURE (FIRST SIZE IS TOP DIMENSION)
©) FD FLOOR DRAIN ® 24x12 (DOWN) DUCT SECTION, POSITIVE PRESSURE (FIRST SIZE IS TOP DIMENSION)
©) FS FLOOR SINK ® 21 24x12 (UP) DUCT SECTION, NEGATIVE PRESSURE (FIRST SIZE IS TOP DIMENSION)
©) O ® EXTERIOR CLEANOUT ® =1 24x12 (DOWN) DUCT SECTION, NEGATIVE PRESSURE (FIRST SIZE IS TOP DIMENSION)
©) CO (2WAY) @@ EXTERIOR 2-WAY CLEANOUT ® - SUPPLY DUCT DROP
©) WCO o WALL CLEANOUT ® X SUPPLY DUCT RISER
©) PHA PLUMBING FIXTURE CALLOUT ® I RETURN DUCT DROP
©) WHAH WATER HAMMER ARRESTOR - PDI SIZE ® i RETURN DUCT RISER
©) i FLOW LINE ELEVATION ® TN FLEXIBLE DUCT
©) WH WALL HYDRANT ® 1 TURNING VANES
©) ® = SIDE WALL SUPPLY REGISTER
©) RH ROOF HYDRANT ® DUCT SIZE, FIRST FIGURE IS SIDE SHOWN (CLEAR INSIDE DIMENSIONS)
©) RD ROOF DRAIN ® CHANGE OF DUCT ELEVATION, RISE (R) OR DROP (D)
©) ORD OVERFLOW ROOF DRAIN ® FLEXIBLE CONNECTION
©) Cl CAST IRON OPPOSED BLADE BALANCING DAMPER W/ MANUAL LOCKING QUADRANT (RECT DUCT)
©) PVC POLYVINYL CHLORIDE PIPE ® v C ¥ | BUTTERFLY BALANGING DAMPER Wi MANUAL LOCKING QUADRANT (ROUND DUCT)
©) MJ MECHANICAL JOINT 9 OPPOSED BLADE BALANCING DAMPER W/ MOTORIZED LOCKING QUADRANT (RECT DUCT)
0)6) —-—3 CAP ® 1 Y | BUTTERFLY BALANGING DAMPER WI MOTORIZED LOCKING QUADRANT (ROUND DUCT)
010 ——0 PIPE RISE ® BOD BOTTOM OF DUCT ELEVATION ABOVE FLOOR
00 N — PIPE DROP ® TOD TOP OF DUCT ELEVATION ABOVE FLOOR
0)O) -——- UNION OR FLANGE CONNECTION ® BOS BOTTOM OF STEEL
D QO - - DIRECTION OF FLOW ® BOJ BOTTOM OF JOIST
0)O) - - ANCHOR ® OBD OPPOSED BLADE DAMPER
DO -——- CONCENTRIC REDUCER OR INCREASER ® PBD PARALLEL BLADE DAMPER
DQ P ECCENTRIC REDUCER ® AHU AIR HANDLING UNIT
0)O) ———- TOP CONNECTION, 45° OR 90° ® RTU ROOFTOP UNIT
0)O) -—A—- BOTTOM CONNECTION, 45° OR 90° ® AC AIR CONDITIONER
DQ -—h—- SIDE CONNECTION ® 8S SPLIT SYSTEM
0)O) ———- CAPPED OUTLET ® ACU CONDENSING UNIT
DQ BOP BOTTOM OF PIPE ELEVATION ABOVE FLOOR ® cu CONDENSING UNIT
DQ TOP TOP OF PIPE ELEVATION ABOVE FLOOR ® EWH ELECTRIC WALL HEATER
0) RL REFRIGERANT LIQUID LINE (RL) ® DOAS DEDICATED OUTDOOR AR SYSTEM
0) RS REFRIGERANT SUCTION LINE (RS) ® WH WATER HEATER
® A 2-WAY DIGITAL CONTROL VALVE ® SA SUPPLY AR
® R 3-WAY DIGITAL CONTROL VALVE ® OA OUTDOOR AR
® XN DOUBLE CHECK BACKFLOW ASSEMBLY ® RA RETURN AR
® NO NORMALLY OPEN ® EA EXHAUST AIR
® NC NORMALLY CLOSED ® FD+—+ A FIRE DAMPER IN WALL (VERTICAL POSITION)
® C COMMON ® m+—+ & FIRE DAMPER IN FLOOR (HORIZONTAL POSITION)
® >33 REDUCED PRESSURE ZONE BACKFLOW ASSEMBLY ® sD4+—+ A SMOKE DAMPER
® - —R—- GAS COCK ® FSD +—+4 A COMBINATION FIRE/SMOKE DAMPER (VERTICAL POSITION)
® — —— VALVE IN DROP ® FSD +—4 @ COMBINATION FIRE/SMOKE DAMPER (HORIZONTAL POSITION)
® — - —o VALVE IN RISER ® O THERMOSTAT
® - —p—- GATE VALVE / SHUT OFF VALVE ® — — —# — — | ELECTRIC WIRING (WITH 2 WIRES) - LOW VOLTAGE
® - —e—- GLOBE VALVE ® 120V ———#——— | 120V POWER WIRING
©) - —k—- 3 PIECE BALL VALVE ® --—-- CONTROL COMMUNICATION WIRING
® S $ BALL VALVE ® DB DRY BULB TEMPERATURE
©) I K BUTTERFLY VALVE ® WB WET BULB TEMPERATURE
® - —- PRESSURE REDUCING VALVE (PRV) ® DP DEW POINT TEMPERATURE
® — PRESSURE AND TEMPERATURE RELIEF VALVE (P&T) ® RH RELATIVE HUMIDITY
® TCC. TEMPERATURE CONTROL CONTRACTOR
® M.C. MECHANICAL CONTRACTOR
® P.C. PLUMBING CONTRACTOR
® E.C. ELECTRICAL CONTRACTOR
® G.C. GENERAL CONTRACTOR
® MANUF. MANUFACTURER
® U0, UNLESS INDICATED OTHERWISE
®® CFM CUBIC FEET PER MINUTE
®® FPM FEET PER MINUTE
OB B ® PD PRESSURE DROP
DQB® (E) EXISTING
0JO)6) 11 ROOM CALLOUT
DB A REVISION NUMBER
(T PLUMBING (3) VALVE (5) DUCTWORK OIBI6; B CONNECT NEW TO EXISTING. VERIFY EXACT LOCATION.
TYPE @ HVACPIPING @ PIPINGACCESSORES ~ (B) EQUIPMENT DOG () REFER TO PLAN NOTES

DRAWING SYMBOLS
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SAFE ROOM

SOUTHEAST KANSAS

SCHOOL TORNADO

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

MECHANICAL SYMBOL
SCHEDULE AND NOTES

SHEET NO.: MO.1

DATE: AUGUST 2014
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NOT FOR CONSTRUCTION/EXAMPLE ONLY

GENERAL NOTES:

1. USE MANUFACTURER'S RECOMMENDED MAINTENANCE AND
AIRFLOW CLEARANCES.

O

2. LOCATE EQUIPMENT A MINIMUM OF 10-0" FROM EDGE OF ROOF.
PROVIDE 42" HIGH HAND RAIL AROUND ANY PORTION OF THE ROOF
WITHIN 10-0" OF EQUIPMENT.

_ _ _ _ _ _ _ _ _ _ _ - 2 3. METHODS OF PENETRATING ROOF MEMBRANE AND LOCATIONS IN
PROXIMITY TO OTHER ITEMS SUCH AS CLEAR STORY OR PARAPET
ROOFS SHALL BE APPROVED BY ROOF PROVIDER.

@@@ 4. SHIM ALL EQUIPMENT CURBS LEVEL. SEE DETAIL SHEET M3.1 FOR

SAFE ROOM
SOUTHEAST KANSAS

SCHOOL TORNADO

FURTHER DETAILS.
DOAS-1 | & X |r | | 5. ATTACH BOTH ROOF MOUNTED EQUIPMENT AND ASSOCIATED
CURBS TO ROOF STRUCTURE.
- 6. COORDINATE ROOF CURB HEIGHT REQUIREMENT WITH ROOF
PROVIDER AND ROOF INSTALLATION.
- 1] 7. INSTALL GASKETS ON ROOF CURB PRIOR TO SETTING ROOF
- ﬂ — — —— — —HHI- — = = - — -~ — -~ - @ MOUNTED EQUIPMENT.
r M m_j
\ 2'VTR
RH-1
4"VTR-REF i
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I | this case study to inform their safe
I @ room design efforts, but not to rely
RTU-1 RTU-2 i upon its accuracy, assumptions, or
E— E— calculations for any individual safe

iy room project’s designs, decisions, and

I execution. The registered design

% | professional of record for an individual
f safe room project and other

accountable parties are responsible

for ensuring the design meets FEMA
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o 1 | i N ® P-361 criteria, FEMA grant funds
| - ] | | 5 requirements (when applicable), and
o ACU-4 - i — ’ all Federal, State and local building

codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.
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I Safe Rooms designed and built to
n ! these designs should provide a high
degree of occupant protection during

tornadoes.
4@ Any substitution of either materials or

design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.
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|
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|

F

Because it is not possible to predict or
test all conditions that may occur during

21— S severe windstorms, or control the quality
! ‘."= e N L — — — — — N N N n of construction, among other things, the

designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
O = quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
- - - - - - - - - - - - - 4@ other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

MECHANICAL ROOF PLAN

a\b .+, ROOF PLAN

1/8" = 10"
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SIZE EQUAL TO DRAIN CONNECTION

FLASHING AND CANT STRIP.
REFER TO ARCHITECTURAL DETAILS

PVC CONDENSATE DRAIN TRAP
WITH CLEANOUT PLUG. PROVIDE
MINIMUM TRAP SIZE PER
MANUFACTURER'S INSTRUCTIONS

WOOD BLOCKING TO SHIM
FACTORY ROOF LEVEL.

BLOCKING HEIGHT - 2" MIN.
ATTACH TO SUPPORT STRUCTURE

FASTEN UNIT TO CURB
PER MANUFACTURER'S
RECOMMENDATIONS

GASKET

WOOD
BLOCKING

PACK REMAINING VOIDS WITH
UNFACED BATT INSULATION

e FASTEN DUCT TO CURB
[_— CURBINTERIOR MEMBER

FILL VOIDS IN CURB WITH ALTERNATING

LAYERS OF (4) 2" 1 1/2# DUCT LINER
AND (4) 5/8" GYP BOARD.

|_— ROOF DECK AND INSULATION TO
BE EXTENDED BELOW UNIT EXCEPT

FOR DUCT OPENINGS

>—STRUCTURAL SUPPORT BELOW UNIT
AND AROUND ROOF OPENINGS PER

STRUCTURAL DRAWINGS

RTU-3,6,7,8,9,10,11,12 & 13 ROOF CURB DETAIL
SCALE: NONE
VIBRATION RAIN
ASSEMBLY WITH
NEOPRENE
ISOLATOR
SEAL PER FASTEN UNIT TO CURB
MANUFACTURER'S PER MANUFACTURER'S
CONNECTION RECOMMENDATIONS
GASKET
FLASHING AND CANT STRIP. WOOD
REFER TO ARCHITECTURAL DETAILS BLOCKING

PVC CONDENSATE DRAIN TRAP

WITH CLEANOUT PLUG. PROVIDE
MINIMUM TRAP SIZE PER

MANUFACTURER'S INSTRUCTIONS

BY

pa
A

-
-
>

WOOD BLOCKING TO SHIM - J
FACTORY ROOF LEVEL.

BLOCKING HEIGHT - 2" MIN.

ATTACH TO SUPPORT STRUCTURE

4

::;;7’_

DOAS-1 ROOF CURB DETAIL

NOT FOR CONSTRUCTION/EXAMPLE ONLY

/— REFRIGERANT PIPING

318" NEOPRENE GASKET
/_

OUTDOOR UNIT /

ROOF SUPPLIER APPROVED
/_ PIPE BOOT

I/

FACTORY ROOF CURB

ROOF
—\\\\\}

FLASH & COUNTERFLASH
REFER TO ARCHITECTURAL DETAILS

Q

ACU-1 & -2 CURB DETAIL

2 SCALE: NONE

FASTEN DUCT TO CURB

FILL VOIDS IN CURB WITH
UNFACED BATT INSULATION \

N

CAULK AND
BACKER ROD

INSECT scra&% ’
4" STATIONARY FRESH AIR / CONTROL DAMPER

INTAKE LOUVER WITH /
HINGED ACCESS ACCESSORY. [
COLOR: DARK BRONZE —__|

_/. ELECTRIC

/ OPERATOR
CAULK ]

/ (VIEW SHOWING DAMPER BEHIND LOUVER)
SHEETMETAL SLEEVE
) INTAKE LOUVER DETAIL

SCALE: NONE

2x2 WOOD NAILER. ATTACH
__— UNITTOCURBPER

CURB INTERIOR MEMBER \

/ 18 GA GALV STEEL DUCT

MANUFACTURER'S INSTRUCTION

CANT STRIP AND FLASHING
(SEE ARCHITECTURAL DETAILS)
ROOF CURB EXTEND 12" ABOVE

ROOF MEMBRANE. LOW LEAK DAMPER WITH BLADE

SEALS AND END SEALS, AND

INSULATED BLADES.
ROOF INSULATION
PACK REMAINING VOIDS WITH f
UNFACED BATT INSULATION
FASTEN DUCT TO CURB [
CURB INTERIOR MEMBER SEAL DUCT TO STRUCTURAL
DUCT ASSEMBLY. SEE DETAILS . - T FACTORY ROOF CURB ~

2" THICKNESS OF - \

NOISE BARRIER MATERIAL

11,12/35.3 \\

v
r [
L
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ROOF DECK AND INSULATION TO
BE EXTENDED BELOW UNIT EXCEPT
FOR DUCT OPENINGS

STRUCTURAL SUPPORT BELOW UNIT
AND AROUND ROOF OPENINGS PER
STRUCTURAL DRAWINGS

3 RTU-1, 2,4 & 5 ROOF CURB DETAIL

N .
b b b
a a

.
" p* b »
a a4

WOOD BLOCKING TO SHIM
FACTOR ROOF LEVEL.

ROOF
N

30x40 MOTORIZED DAMPER WITH
BLADE AND END SEALS, INSULATED
BLADE AND THERMALLY BROKEN FRAME.

10x40x4" DEEP GALV STEEL
FRAME WITH FILLER PANEL
INSULATE WITH 1" RIGID

INSULATION ON BACK SIDE.

NORMALLY CLOSED, SPRING
120 VAC RETURN DAMPER
ACTUATOR 135 IN-LB MIN
TORQUE.

ROOF HOOD WTH HINGED TOP
AND BIRD SCREEN

INTERIOR BAFFLE BY MC
3/8" NEOPRENE GASKET

120V, NORMALLY CLOSED SPRING

FLASH & COUNTERFLASH BY G.C.

BLOCKING HEIGHT = 2" MIN.
ANCHOR TO CONCRETE DECK
WITH 3/8X4"@12"OC.

- 12'"MIN
e

C ROOF HOOD DETAIL

(0]

SCALE: NONE

SCALE: NONE

2" RIGID INSULATION

ROOF OPENING, REFER TO
STRUCTURAL DETAIL 13/385.3

DRIP PAN 6" LARGER THAN OPENING

SCALE: NONE

SEQUENCE OF OPERATION:

WALL AND ROOF DAMPERS ARE DE-ENERGIZED DURING NORMAL
OPERATION VIA SPRING RETURN MOTORS. IN THE EVENT OF

A DISASTER AND VENTILATION IS DESIRED, 0-2 HR WALL

TIMER IS UTILIZED TO OPEN THE DAMPERS FOR A PRE-DETERMINED

AMOUNT OF TIME. ONCE THE TIMER EXPIRES, THE DAMPERS
RETURN TO THEIR CLOSED POSITIONS.

N 120V (BATTERY BACKED) POWER L

0-2HR WALL
OVERRIDE TIMER DAMPER

| | ™M

I o/

ROO
DAMPER

(M

o/

WALL/ROOF DAMPER WIRING DETAIL

! SCALE: NONE

SCHOOL TORNADO
SAFE ROOM
SOUTHEAST KANSAS

RETURN DAMPER ACTUATOR. MIN 135 IN LB.

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

MECHANICAL DETAILS

SHEET NO.: M3.1

DATE: AUGUST 2014




FLEXDUCT. SEE SPECIFICATIONS

FOR MAXIMUM ALLOWABLE LENGTH,

TYPICAL. USE HANGER TO SUPPORT/
MAINTAIN RADIUS. HANGER MUST BE
MANUFACTURED FOR THIS PURPOSE.

NOT FOR CONSTRUCTION/EXAMPLE ONLY

STRAP HANGER

a 11/2"x1 1/2"x14 GA

OR HEAVIER ANGLES. (7) 1* MIN. OVERLAP
SNUG TO WALL AND ALL 4 SIDES
SLEEVE ALL AROUND
1" MIN. OVERLAP \
11/2"X 1 1/2"X 14 GAOR 0 ALL 4 SIDES WALL
HEAVIER ANGLES. SNUG TO —) T
WALL AND SLEEVE ALLAROUND ~ (© 1 ¢ )
WALL - -
I >
I = 2\, | 2
FUSBLELINK ~ — > =
) =
& = SLEEVE =
o I ! DUCT CONNECTION FOR DAMPER 2 ~
L | W/ BLADES IN AIRSTREAM Q A =
== | = DAMPER =
<C 5 o | = P N\ _ oo
S5 = | (") BREAK AWAY DUCT 3 ~
3% % o _/ | | g DUCT CONNECTION 5
5= 2|  DAMPER | Il = 7 (R  DUCT CONNECTION FOR DAMPER M a
5 D < - W/ BLADES OUT OF AIRSTREAM - w4 1o
o 0 = | | D) 112X 11/2"X 14 GA
25 S0 . > OR HEAVIER ANGLES. SNUG
Sa 23 | | = n SLEEVE of] T LU D SLEEVE o—r (7) BOLT, SCREW, RIVET
= 2 W © ’ ) )
g= o= | | DAMPER OR TACK WELD 8" MAX
o g | [II HC)(%) BOLT, SCREW, RIVET, OR FUSIBLE LINK | CENTER TO CENTER
Q= TACK WELD 12" MAX \ qTJ
D
CES | | CENTER TO CENTER (@—ain =
| I —t— — — 1 — — — =) === S S
= | | (%) 1" MIN. OVERLAP
& L — i ofin FLOOR | ALL 4 SIDES
> == = e
{ _——t == — — : FLOOR 6" MAX
. . | WALL
12" MAX 3" MAX
6" MAX | () BREAK AWAY DUCT
) WALL 0 DUCT CONNECTION
BREAK AWAY DUCT } 00 ?%Ev?/gfg \qu’"Rl\%(T’ x
DUCT CONNECTION CENTER TO CENTER VERTICAL INSTALLATION
VERTICAL INSTALLATION HORIZONTAL INSTALLATION
NOTES:
1, OPENINGS IN WALL SHALL BE 1/4" TO 1/2" LARGER THAN OVERALL
SIZE OF DAMPER AND SLEEVE ASSEMBLY.
NOTES:
2. ALL CONNECTIONS TO DUCTS SHALL CONFORM TO U.L. 555 AND NFPA 90-A.
1, OPENINGS IN FLOOR OR WALL SHALL BE 1/4" TO 1/2" LARGER THAN OVERALL SIZE OF FIRE DAMPER AND SLEEVE ASSEMBLY.
3. MOUNTING ANGLES SHALL BE MIN. OF 1 1/2'X 1 1/2"X 14 GA. AND BOLTED
MIN. OF 2 CONNECTIONS PER SIDE, TOP, AND BOTTOM. MOUNTING ANGLES SHALL
3. MOUNTING ANGLES SHALL BE MIN. OF 1 1/2X 1 1/2"X 14 GA. AND BOLTED TACK WELDED, RIVETED, OR SCREWED TO SLEEVE OVERLAP WALL AND FLOOR OPENING MN. OF 1" ON ALL SIDES.
AT MAX. SPACING OF 12" AND
MIN. OF 2 CONNECTIONS PER SIDE, TOP, AND BOTTOM. MOUNTING ANGLES SHALL OVERLAP WALL AND FLOOR OPENING 4 DAMPER SHALL BE ATTACHED TO SLEEVE IN SAME MANNER AND SPACING AS
4. DAMPER SHALL BE ATTACHED TO SLEEVE IN SAME MANNER AND SPACING AS MOUNTING ANGLES. 5. THE LENGTH OF THE SLEEVE EXTENDING BEYOND THE WALL OPENING
SHALL NOT EXCEED 6" ON EACH SIDE.
5. THE LENGTH OF THE SLEEVE EXTENDING BEYOND THE WALL OR FLOOR OPENING SHALL NOT EXCEED 6" ON EACH SIDE.
6. DAMPER INSTALLATION SHALL BE IN ACCORDANCE WITH MANUFACTURER'S
6. FIRE DAMPER INSTALLATION SHALL BE IN ACCORDANCE WITH MANUFACTURE'S INSTRUCTIONS AND SHALL CONFORM TO INSTRUCTIONS AND SHALL CONFORM TO NFPA 90-A AND UL 555.
NFPA 90-A AND UL 555.
7. HARDCAST ALL FRAMES PRIOR TO INSTALLATION.
7. HARDCAST ALL FRAMES PRIOR TO INSTALLATION.
7 FIRE DAMPER INSTALLATION DETAIL > FIRE/SMOKE DAMPER INSTALLATION DETAIL
SCALE: NONE SCALE: NONE
ya /
SUPPLY ~RET/EXH.
14 [ 4
45° ENTRY
CLINCHED COLLAR GASKET
\ , BUTTERFLY DAMPER WITH
ARM & LOCKING QUADRANT
(TYPICAL)
FLEX DUCT SEE
SPECIFICATIONS
FOR MAX. ALLOWABLE
LOW VELOCITY LENGTH (TYPICAL) WHERE CEILING CAVITY IS LIMITED, THIS DETAIL IS TYPICAL
DUCT 15D PROVIDE SQUARE ELBOW WITH VANES. FOR ALL RA GRILLES
ffffffffffffffffff - SHORT RADIUS RIGID | SAME SIZE AS NECK OF DIFFUSER. INSTALLED IN RETURN
TS METAL ELBOW o IN PLENUM CEILINGS TRUNK DUCT
o 14 11/2" DUCT WRAP EQUAL TO NECK TURNING VANES /_
LA " INSULATION ‘ ‘ ‘ ‘ ‘ ‘ < DIRECTION
77777777777777777 5 \ L OF AIR FLOW
| | / EXHAUST
\ . / 112" INSULATION SUPPLY \ IfETURN
|/ | AN L
45°
\YLON STRAP W \_ 15 NECK DIAMETER RIGID SUSPENDED R
FASTENER (TYP) DUCT SQUARE TO ROUND © / CEILING SYSTEM W OR 1/4 OF "W"
TRANSITION. (FIELD BUILT) B I
NOTE: THIS DETAIL TYPICAL

DIFFUSER INSTALLATION DETAIL

3 SCALE: NONE

4

k 22x22 RA GRILLE

RETURN AIR GRILLE SOUND TRAP DETAIL

SCALE: NONE

FOR ALL LOW VELOCITY BRANCH
DUCT TAKEOFFS.

5

\— BRANCH DUCT

LOW VELOCITY BRANCH CONNECTION DETAIL

SOUTHEAST KANSAS

SCHOOL TORNADO
SAFE ROOM

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

SCALE: NONE

MECHANICAL DETAILS

SHEET NO.: M3.2

DATE: AUGUST 2014




GENERAL NOTES:

1. SEE ARCHITECTURAL ELEVATION VIEWS FOR EXACT LOCATION
OF WALL NOZZLES.

2. COORDINATE LOCATION OF RAINLEADERS WITH FOUNDATION
WALLS.

3. FLOOR DRAINS LOCATED ON TILE OR VCT FLOORS SHALL HAVE
SQUARE TOPS. FLOOR DRAIN LOCATED ON CARPETED OR FINISH
CONCRETE SHALL HAVE ROUND TOPS.

4. PROVIDE CLEANOUTS FOR ALL LAVATORIES, SINKS AND
DRINKING FOUNTAINS.

PENETRATING FLOOR SLABS AND FOUNDATION WALLS.

FINISHED GRADE.

7. DO NOT PLACE PIPING BELOW BUILDING FOOTINGS. FOOTINGS
MUST BE COVERED AND SLEEVED IN SUCH CASE. SEE
STRUCTURAL DETAILS.

8. REFER TO PLUMBING FIXTURE SCHEDULE FOR BRANCH LINE
SIZES UNLESS SPECIFICALLY NOTED.

9. ALL PLUMBING SHALL BE INSTALLED AND TESTED PER
SPECIFICATIONS AND LOCAL PLUMBING CODES.

10. REFER TO ARCHITECTURAL PLAN AND ELEVATIONS FOR
LOCATIONS OF FIXTURES. REFER TO PLUMBING FIXTURE DATA
FOR EXACT FIXTURE ROUGH-IN REQUIREMENTS.

DO NOT CUT STRUCTURAL REINFORCEMENT LOCATED INSIDE
FOUNDATION WALLS OR FOOTINGS.

NOT FOR CONSTRUCTION/EXAMPLE ONLY

PLAN NOTES:

@ PROVIDE TRAP PRIMER. SEE DETAIL SHEET P3.2.

@ HEAT TRACE RAINLEADER FROM CEILING SPACE TO BASE OF

COLUMN. SEE DETAIL. 9/P3.2

@ DIRECT CONNECT 3 COMPARTMENT SINK. PROVIDE FLOOR SINK

WITH BAKSET STRAINER IMMEDIATELY DOWNSTREAM OF SINK
CONNECTION. TAKE GREASE WASTE OUT SEPARATELY TO
INTERCEPTOR.

(4) DO NOT RUN PIPING THROUGH ACCESS PIPING.

NOTE: CONCRETE ENCASED WASTE
PIPING LOCATED WITHIN TEN FEET

INTERCEPTOR.

REFER TO DETAIL. T
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FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

WASTE AND VENT PLUMBING
FLOOR PLAN

1/8" = 1'-0"

a\b 1 WASTE & VENT PLUMBING FLOOR PLAN

SHEET NO.: P1.1

DATE: AUGUST 2014




NOT FOR CONSTRUCTION/EXAMPLE ONLY
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FEMA is providing this case study as
an example only. Registered design
St professionals are encouraged to use
@ this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
I room project’s designs, decisions, and
106 o execution. The registered design
professional of record for an individual
o safe room project and other
— @ GENERAL NOTES: accountable parties are responsible
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AND DUCTS. ROUTE AND OFFSET PIPING AS REQUIRED. requirements (when applicable), and
all Federal, State and local building

T % 2. REFER TO ARCHITECTURAL PLAN AND ELEVATION VIEWS FOR codes and permitting requirements.
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EXACT LOCATION OF PLUMBING FIXTURES.

FEMA does not endorse, approve,
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AND LOCAL PLUMBING CODED. contractors, individuals, firms, or
products. Contractors, individuals, or

;? p— ' ' STORAGE firms shall not claim they or their
Yo— ' : <Y 5. DO NOT CUT STRUCTURAL REINFORCEMENT LOCATED INSIDE products are “FEMA approved” or

| 119 CLASSROOM i FOUNDATION “FEMA certified.”
il ’ 103 j WALL, FOOTING OR LOAD BEARING WALLS.

- l K | 6. SLEEVE PIPING THRU ALL MASONRY WALLS. LIMITS OF LIABILITY:

SCIENCE | ‘i I - ? The designs included herein are based
125 P4.1 = ? @ on extensive research of the causes
| PRINCIPAL | and effects of windstorm damage to
|

| N (1) PIPING RISES THRU 45 DEGREE ANGLED SLEEVED OPENING Safe Rooms designed and built to

il

| CBVSET12GPM it IN STRUCTURE. these designs should provide a high

N [ I : 4
\ 0 1iel , b (2 PROVIDE NORMALLY CLOSED SPRING RETURN MOTORIZED feg"ede of occupant protection during
COUNSELOR N\ BALL VALVE. CONNECT TO 120V POWER AND ENERGIZE ornadoes.

| /] i g2 ) .
' CONTINUQUSLY. Any substitution of either materials or

e e e AT =T T 121 | g i % B ‘
\Se == | =8 4“5%3\ ) io8 - - - - — - - - - @ (3)  FIRE SPRINKLER SERVICE IS INCLUDED UNIT ALTERNATE design concepts may decrease the
f=—120000000 000 000000000 SO0 e I j PRICING. SEE DIVISION | SPECIFICATION FOR BID level of occupant protection and/or

@ Mew 1'HW AND < HALL { ALTERNATE DESCRIPTIONS. increase the possibility of personal

3/4"HWC DPWM INF 900 1 ? injury during a severe wind event.

| |STORAGE BE%?'E REF. 7 CLASSROOM j Because it is not possible to predict or
3/P3.3. e . .
i 124 - = % 102 i test all conditions that may occur during
S I R ™ severe windstorms, or control the quality
‘ 5 of construction, among other things, the
designer does not warrant the design.

DO NOT PENETRATE STRUCTURAL MEMBERS.
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The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
\ shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
@ rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
| | safe rooms built from this design or
| | from the maintenance thereof.
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NOT FOR CONSTRUCTION/EXAMPLE ONLY

LOC. MIN. CAPACITY GAS ELECTRIC EXP. RECIRC ELECT oo WATER WASTE
MARK AT TYPE | GAL |GPHRECOVERY | INPUT | VENT | VENTMOTOR | TOTAL NO. VOLT/ REMARKS | PUMP FIXTURE COLD HOT VENT REMARKS
TANK REF NO. RUNOUT| CONN.
ROOM STOR | AT 100° RISE MBH DIA HP. | ELECT | KW |ELEMENTS| PHASE REF RUNOUT| CONN. |RUNOUT| CONN.
WH-1 JAN | TANK 50 37 9 2 208/3 @ D HWRP-1 P1.1 WATER CLOSET (FV) 11/4" 1" - - 4" 3" 2"
P1.2 WATER CLOSET (FV) 11/4" 1" - - 4" 3" 2" HANDICAP ACCESSIBLE
P1.3 WATER CLOSET (FV) 11/4" 1" - - 4" 3" 2" HANDICAP ACCESSIBLE
P2.1 URINAL (FV) 1" 3/4" - - 3" 2" 1-112" HANDICAP ACCESSIBLE
(D BASEDON COMMERCIAL ELECTRIC HOT WATER HEATER. P2.2 URINAL (FV) 1" 3/4" - - 3" 2" 1-112"
) WLUME AND 1 GAL ACCEPTANCE P3.1 LAVATORY 112" 318" 112" 318" 2" 114" 1 112" HANDICAP ACCESSIBLE
P4.1 CLASSROOM SINK 12" 3/8" 112" 318" 2" 1-112" 2" HANDICAP ACCESSIBLE
P4.2 3 COMPARTMENT SINK 12" 3/8" 1/2" 3/8" 2" 1-1/2" 2"
P5.1 MOP BASIN 314" 12" 3/4" 12" 3" 3" 2"
P U I\/I P SC H E D U L P6.1 DRINKING FOUNTAIN 112" 3/8" - - 2" 1-1/4" | 1-1/4" HANDICAP ACCESSIBLE
P6.2 DRINKING FOUNTAIN 12" 318" - - 2" 1-1/4" | 1-1/4"
P7.1 WALL HYDRANT 314" 112"
LOC MIN CAPACITY MIN SIZE CONN. MOTOR (BY M.C.) ELECT o8 1 ROOF HYDRANT o T ~ ~ = ~ ~
MARK ROAI)M TYPE GPM :Eig EFF |SUCTION| DISCH | HP | RPM |SPEED| ELECT |STARTER REMARKS REF P4.3 CLASSROOM SINK 112" 318" 112" 3/8" 2" 1-1/2" 2"
HWRP-1 | JAN | CART 4 1 25 3/4 3/4 1/8 1 120V @
P1.1 Water Closet:
s waII-hung- toilet with 1-1/2" top spud - | R fush valve with vacuum breaker - 1.6 allon flush -
white plastic elongated open front seat, less cover - . Mount rim at 15" A.F.F.

oEE |

P1.2 Water Closet (ADA Accessible):
wall-hung,
white plastic elongated open front seat, less cover -
flush valve handle on wide side of stall per ADA requirements.

toilet with 1-1/2" top spud - flush valve with vacuum breaker - 1.6 gallon flush -
. Mount rim at 16.5" A.F.F. and centerline of bowl shall be 18" from nearest finished wall. Mount

P1.3 Water Closet (ADA Accessible):
floor mounte toilet with 1 1/2" top spud -
flush - white plastic elongated open front seat less cover. Centerline of bowl shall be 18" from nearest finished wall. Unit shall be ADA compliant.

P2.1 Urinal (ADA Accessible):

wall-hung | vrina! vith 3" top spud, 2" outlet, wall hangers - | | flush vaive with vacuum breaker -
. Mount rim at 17" A.F.F. and the flush valve handle no more than 44" A.F.F.

P2.2 Urinal:

wall-hung | vrinal vith 3" top spud, 2" outlet, wall hangers - || flush valve with vacuum breaker -
. Mount rim at 24" A.F F.

P3.1 Lavatory (ADA Accessible):
wall hung [ 'avatory with front overflow, faucet holes on 4 centers, drilled for concealed arm carrier - | | snoe
handle faucet with aerator - offset drain with grid strainer - chrome plated supplies with loose key stops - 1 1/4" chrome plated cast brass "P" trap, Wade concealed arm carrier.
Mount rim at 34" AFF and insulate "P" trap and hot water supply with pre-manufacturered insulating cover. Unit shall be ADA compliant.

P4.1 Classroom Sink:

self rimming 18 gauge stainless steel sink, 15"x17 1/2"x5 1/2" deep, 3-hole drilling, 4" centers, fully undercoated. 2 handle chrome
plated faucet with 11" gooseneck spout, ceramic seats, wrist blade handles, aerator. stainless steel strainer with stopper, chrome plated angle wall supplies with stops. Set
sink, install piping, insulate exposed hot water supply to meet ADA standards and to fit within architectural enclosure.

P4.2 3 Compartment Sink

three compartment, 14 gauge stainless steel sink with 11" high splash - heavy duty swing spout faucet with faucet holes on 8"
centers with 1-1/2" waste in center of sink bowl - lever operated drain body with stainless steel grid. - chrome plated wall supplies with loose key stops - 1-1/2" chrome
plated cast brass "P" trap manifolds all compartments.

P4.3 Classroom Sink:

self imming 18 gauge stainless steel sink, 15"x17 1/2"x8" deep, 3-hole drilling, 4" centers, fully undercoated. 2 handle chrome plated
faucet with 11" gooseneck spout, ceramic seats, wrist blade handles, aerator.- stainless steel strainer with stopper, chrome plated angle wall supplies with stops. Set sink
and install piping, to fit within architectural enclosure.

P5.1 Mop Basin:

molded stone mop basin with stainless steel curb caps and wall guard #302 combination dome strainer and line
basket, color #219, #830-AA chrome plated service faucet with vacuum breaker, integral stops, wall brace, pail hook, and 3/4" hose
thread on spout.

P6.1 Drinking Fountain - Single ADA

wall mounted wheelchair accessible electric water cooler with stainless steel top, self-closing pushbar operated bubbler, capacity of 8 GPH of 50° water at AR
conditions - 325W, 3.7 FLA, 120/60/1 compressor - 5 year refrigeration warranty - cold water supply with loose key stop - 1-1/4" cast brass "P" trap - color as selected by
architect from manufacturer's standard colors. Mount bubbler at 36 1/2". Unit must meet ADA requirements.

P6.2 Drinking Fountain (single):

wall mounted wheelchair accessible electric water cooler with stainless steel top, self-closing pushbar operated bubbler, capacity of 8 GPH of 50° water at ARI
conditions - 325W, 3.7 FLA, 120/60/1 compressor - 5 year refrigeration warranty - cold water supply with loose key stop - 1-1/4" cast brass "P" trap - color as selected by architect
from manufacturer's standard colors.

P7.1 Wall Hydrant:
I s¢ics automatic draining freezeless wall hydrant with backflow preventer - ield testable with no sprayback.

P8.1: Roof Hydrant

, automatic draining, backflow protected, freezeless roof hydrant with 1-1/4" galvanized steel pipe casing, adjustable link, one piece plunger, galvanized steel
operating rod with guide, 3/4" male hose thread outlet, separate cast iron hydrant support for installation in roof assembly prior to hydrant installation, and EPDM support boot and
well seal. Shim support as necessary for roof pitch. Pipe fixture drain to approved location.

flush valve with vacuum breaker - 1.6 gallon

EXTEND 2-1/2"CW
TO MAIN.

4"WASTE AND 2" VENT TO
GREASE INTERCEPTOR.

Iy

PROVIDE TRAP PRIMER

SEE DETAIL SHEET P3.2.

PROVIDE TRAP PRI

SEE DETAIL SHEET

~AND 3/4"HWC

(‘44447
|
0

2"CW, 1"HW

h

ENLARGED RESTROOM PLUMBING PLAN

f

1/4" = 1'-0"

REFER TO RISER ON SHEET P3.3.
FOR ADDITIONAL PIPE SIZES.

SAFE ROOM

SOUTHEAST KANSAS

SCHOOL TORNADO

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

PLUMBING SCHEDULES
AND DETAIL

SHEET NO.: P3.1

DATE: AUGUST 2014
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NOT FOR CONSTRUCTION/EXAMPLE ONLY

——— 4"W AND 2"V TO GREASE
INTERCEPTOR. SEE P1.1 FOR
CONTINUATION

— 112"V

\U\ SLEEVE THRU FOUNDATION

WALL (TYP.)

A\
\

BALANCE VALVE

d 1"CW, 1"HW & 3/4"HWRC
DOWN IN CHASE

3/4"CW, 3/4"HW, 3/4"HWRC
AND 11/2"V

11/2"V MAINTAIN ABOVE
FLOOD LEVEL OF SINK

SCIENCE RM 125 PLUMBING RISER

3

SCALE: NONE

/

2"CW, 1"HW &

112" \T \;[\k

112"
}
}

P61

‘ 3I4"HW

B -

P dl

/ /, /T/I IP2.2

Y

# Ak

3/4"HW

. Jre2
0 P22 |

/’ | | =L
P )
’)&(’\ 3P3.1/»:J[51/ N:r |
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11/4"
M

RESTROOM WATER PIPING RISER DIAGRAM

2 SCALE: NONE

PR ——

\
\

/ 2IIV

Y o

P71
Vo

/{7 EXTEND TO WATER MAIN.
SEE SITE PLAN FOR CONTINUATION

\ SLEEVE THRU

4"W

RR 112 & RR 113 WASTE/VENT PIPING RISER

4 SCALE: NONE

SLEEVE THRU
FLOOR

FOUNDATION WALL

NOTES:

1. ROUTE WATER PIPING ALONG SIDES OF PLUMBING CHASE.
DO NOT OBSTRUCT ACCESS TO PLUMBING CHASE.

2. RE-CIRCULATE HOT WATER PIPING DOWN TO FIXTURE SUPPLIES.

GENERAL NOTES:

1. PIPING IS LARGELY SCHEMATIC IN NATURE. CONTRACTOR MUST COORDINATE PIPING
LOCATION W/ BUILDING ELEMENTS, PLUMBING FIXTURE DIMENSIONS AND OTHER PIPING.
ISOMETRIC DETAILS SHOWN HERE ARE INTENDED TO COMMUNICATE PROJECT INTENT.

2. WASTE PIPING LOCATED ABOVE FLOOR SHALL BE SERVICE WEIGHT CAST IRON PIPE
AND NO HUB FITTINGS. PIPING LOCATED BELOW SLAB MAY BE PLASTIC PIPE. SEE
SPECIFICATIONS FOR DETAILS.

3. UNLESS SPECIFICALLY NOTED ON DRAWINGS, DO NOT PENETRATE WALLS OF SHELTER
WITH PIPING PENETRATIONS.

SCHOOL TORNADO
SAFE ROOM
SOUTHEAST KANSAS

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

PLUMBING DIAGRAMS
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NOT FOR CONSTRUCTION/EXAMPLE ONLY

PE

N WEIGHT LEGEND

SYMBOL

DESCRIPTION

GENERAL NOTES

ALL DEVICES, LIGHT FIXTURES, ETC., DRAWN IN DARK SOLID
LINES ARE NEW TO BE INSTALLED.

S NEW DUPLEX GROUNDED RECEPTACLE
O NEW LIGHT FIXTURE
ALL DEVICES, LIGHT FIXTURES, ETC., DRAWN IN LIGHT SOLID
LINES ARE EXISTING TO REMAIN.
== EXISTING DUPLEX GROUNDED RECEPTACLE TO REMAIN
O EXISTING LIGHT FIXTURE TO REMAIN
ALL DEVICES, LIGHT FIXTURES, ETC., DRAWN IN DARK DASHED
LINES ARE TO BE REMOVED.
= DUPLEX GROUNDED RECEPTACLE TO BE REMOVED

A Y

CL TN

)
’
Tl

LIGHT FIXTURE TO BE REMOVED

SPECIAL OUTLET SCHEDULE

SYMBOL

DESCRIPTION

©CP

CEILING MOUNTED PROJECTOR LOCATION. CONTRACTOR
TO PROVIDE (1) 20A., 2P., 3W., 125V. GROUNDED DUPLEX
RECEPTACLE FLUSH MOUNTED ON PROJECTOR MOUNTING
HARDWARE AS SPECIFIED BY ARCHITECT. PROVIDE POWER
WHIP WITH 6FT OF SLACK TO ALLOW FOR RELOCATION OF
PROJECTOR. IN THE KNOCKOUT ADJACENT TO THE
RECEPTACLE, PROVIDE A COVERPLATE WITH MINIMUM

1" DIAMETER RUBBER GROMMET FOR ROUTING OF

FLYING LEADS FROM SPECIAL OUTLET "TDI". COVERPLATES
AND DEVICE ON CEILING SHALL BE WHITE IN COLOR.

SB

FLUSH MOUNTED WALL BOX FOR FUTURE CONNECTION
OF WALL MOUNTED SMARTBOARD. PROVIDE A STAINLESS
STEEL COVERPLATE DEVICE WITH TYPE "A" USB
CONNECTOR ON THE FRONT. USB CONNECTOR SHALL
ALLOW FOR THE CONNECTION OF THE USB CABLE
ROUTED FROM SPECIAL OUTLET "TDI" (ON BACKSIDE

OF DEVICE).

JDI

WALL-MOUNTED RAPID RUN A/V VIDEO PASSIVE INTERFACE
PLATE. PLATE TO HAVE VGA (RGBHV) INPUT, HDMI, RCA
COMPOSITE AUDIO/VIDEO, AND TYPE ‘A" USB CONNECTION
FOR POWER TO SMARTBOARD.

FROM BOX, ROUTE (1) 1-1/4" CONDUIT UP AND TURNED

OUT INTO ACCESSIBLE CEILING CAVITY. PROVIDE AND
ROUTE MULTI-FORMAT CABLE, USB CABLE (CAT-5E

IF USING A; USB EXTENDER), AND DIGITAL RUNNER CABLE
BETWEEN A/V INTERFACE PLATE AND OWNER PROVIDED
PROJECTOR/SMARTBOARD (VIA RACEWAYS AND PLENUM).
PROVIDE WITH 3' MINIMUM SLACK. CABLES SHALL BE
"CABLES-TO-GO" RAPIDRUN PLENUM TYPE

PC/VIDEO RUNNER OR EQUAL. PROVIDE USB PATCH CABLE
(LENGTH AS REQUIRED) FOR CONNECTION TO THE SMART-
BOARD. A USB EXTENDER MODULE SHALL BE PROVIDED
AND INSTALLED IF USB LENGTH TO SMARTBOARD EXCEEDS
MANUFACTURER'S RECOMMENDED LENGTHS.

POOO LIGHTING FIXTURE SCHEDULE o
FIXT.JMANUFACTURER MANUFACTURER MANUFACTURER MANUFACTURER DESCRIPTION LAMP TYPE LENS\LOUVER\FINISH Wil L
LTR. |CATALOG NUMBER CATALOG NUMBER CATALOG NUMBER CATALOG NUMBER SEE NOTES NO. | VOLTS | REMARKS
A2 2X4 LAY-IN F32/835 ACRYLIC [ 20 | 40 |
| (2) 2 | uw
AJE | 2X4 LAY-IN F32/835 ACRYLIC [ 20 | 40 |
(2) 2 | uw
PROVIDE WITH A 2-LAMP, 1100 LUMEN EMERGENCY BATTERY BALLAST PER SPECIFICATIONS
7S | 2X4 LAY-IN F32/835 ACRYLIC | 20 | 40 ]
(2) 2 | uw
PROVIDE WITH STEP-DIM BALLAST
A3 2X4 LAY-IN F32/835 ACRYLIC [ 20 | 40 |
| (2) 3 | uw
A32 2X4 LAY-IN F32/835 ACRYLIC [ 20 | 40 |
| (2) 3 | UNV  ]TWOBALLASTS
PROVIDE WITH ONE 2-LAMP BALLAST AND ONE 1-LAMP BALLAST FOR MULTI-LEVEL SWITCHING
Ad 2X4 LAY-IN F32/835 ACRYLIC | 20 | 40 ]
| (2) 4 | U
AE | 2X4 LAY-IN F32/835 ACRYLIC [ 20 | 40 |
(2) 4 ] uw
PROVIDE WITH A 2-LAMP, 1100 LUMEN EMERGENCY BATTERY BALLAST PER SPECIFICATIONS
AM 2X4 LAY-IN F32/835 ACRYLIC [ 20 | 40 |
| (2) 3 | UNv  JMASTER
PROVIDE WITH ONE 4-LAMP BALLAST, ONE 2-LAMP BALLAST, AND 11' LONG WHIP
AME 2X4 LAY-IN F32/835 ACRYLIC | 20 | 40 ]
| (2) 3 | UNv  JMASTER
SAME AS "AM" EXCEPT PROVIDE WITH AN 120 MINUTE, 1100LM, 2-LAMP EMERGENCY BATTERY BALLAST
AS 2X4 LAY-IN F32/835 ACRYLIC [ 20 | 40 |
| (2) 3 | Uw  [sLAvE
cvV SURFACE F32/835 POLYCARBONATE | 792 | 425 | 2917
| (2) 2 | UNV  ]VANDAL RESISTANT - HIGH-IMPACT POLYCARBONATE LENS
PROVIDE WITH GASKETING
F4 4' STRIP F32/835 WHITE | | 40 ]
| (2) 2 | UNv  ]PROVIDE WITH WIRE GUARD
FAE 4' STRIP F32/835 WHITE | | 40 |
| (2) 2 | U\ |PROVIDE WITH WIRE GUARD
PROVIDE WITH A 2-LAMP, 1100 LUMEN EMERGENCY BATTERY BALLAST PER SPECIFICATIONS
EM | 4' STAG STRIP F32/835 WHITE | | 40 |
(2) 2 | uw
PROVIDE WITH 3/4"X3/4" PARACUBE LOUVER. COORDINATE LOUVER SIZE WITH ARCHITECT
HA RECESSED 32WTTT/35K 4-PIN | LOW IRIDESCENT | 5 | |
(2) 1| UNV | VERTICAL TRIPLE WIDE BEAM DOWNLIGHT
HE | RECESSED 32WDTT/35K4-PIN | LOW IRIDESCENT | 615 | |
(2) 2 | uw
W/0-DEG. BALLAST; C73 LENS W/GASKET
HFE RECESSED 32WDTT/35K4-PIN | LOW IRIDESCENT | 615 | |
| OO 7 | oW
SAME AS "HF" EXCEPT PROVIDE WITH A REMOTE MOUNTED EM BATTERY BALLAST.
P AREA LIGHT 320W PMH BY ARCH | | |
| 1 | 28 |TYPENN
30FT ROUND TAPERED STEEL POLE W/HANDHOLE AND BOLT COVERS. POLE TO MEET TOTAL FIXTURE EPAREQTS FOR WIND SPEEDS IN THIS REGION
P3 AREA LIGHT 320W PMH BY ARCH | | |
| 1| 28 |ryeem
30FT ROUND TAPERED STEEL POLE W/HANDHOLE AND BOLT COVERS. POLE TO MEET TOTAL FIXTURE EPAREQTS FOR WIND SPEEDS IN THIS REGION
P4 AREA LIGHT 320W PMH BY ARCH | | |
| 1 | 208 |TYPENV
30FT ROUND TAPERED STEEL POLE W/HANDHOLE AND BOLT COVERS. POLE TO MEET TOTAL FIXTURE EPA REQTS FOR WIND SPEEDS IN THIS REGION
RD | WALL PACK 100W PMH BY ARCH | | |
1 | 120
MOUNT AT 11-0" AFG, VERIFY WITH ARCHITECT PRIOR TO ROUGH-IN
S GLASS PENDANT 250W PMH | | |
| 1 | 120  |REMOTE BALLAST
16-0" AFF; FINISH TO BE STANDARD PAINT COLOR SELECTED BY ARCHITECT
S1E GLASS PENDANT 250W PMH | | |
| 1| 120 |REMOTE BALLAST
SAME AS "$1" EXCEPT PROVIDE WITH STANDBY RELAY FOR CONNECTION TO INVERTER SYSTEM
L | STEP LIGHT LED BY ARCH | | |
| 120
COORDINATE MOUNTING AND ROUTING OF CONDUIT WITH CONCRETE POUR
Sp3 | AREA LIGHT 100W PMH BY ARCH | | |
1 | 120 |7YPEN
12FT ROUND TAPERED STEEL POLE W/HANDHOLE AND BOLT COVERS. POLE TO MEET TOTAL FIXTURE EPA REQTS FOR WIND SPEEDS IN THIS REGION
XA 1 FACE/EM EXIT LED CAST ALUMINUM | 167 ] 11 ]
| (3) | UNv  |REDW/BATTERY
XB 2 FACE/EM EXIT LED CAST ALUMINUM | 67 ] 11 ]
| (3) | UNv  |REDW/BATTERY
I
I
[ 1| |
I
I
I

GENERAL CONTRACTOR SHALL PROVIDE FIREPROOFING AROUND RECESSED FIXTURES INSTALLED IN FIRE RATED CEILING PER U.L. REQUIREMENTS.
ELECTRICAL CONTRACTOR WILL COORDINATE.

LIGHT FIXTURES SHALL BE PROVIDED WITH PROGRAM START ELECTRONIC BALLASTS. COMPACT FLUORESCENT ELECTRONIC BALLASTS SHALL HAVE
END-OF-LIFE PROTECTION CIRCUIT TO PREVENT WELDING OF LAMPS IN SOCKETS OR LAMP BREAKAGE. SEE THE SPECIFICATIONS. ALL FLUORESCENT

LAMPS SHALL BE LOW MERCURY AND SHALL MEET ALL E.P.A. GUIDELINES FOR PASSING 'TCLP' TESTS. ALL INDOOR FLUORESCENT BALLASTS SHALL HAVE

A DISCONNECTING MEANS MEETING THE REQUIREMENTS OF NEC SECTION 410.130(G), EXCEPT FOR THOSE INSTALLED IN CORD-AND-PLUG CONNECTED
FIXTURES. ELECTRONIC BALLASTS FOR EXTERIOR LOCATED LIGHT FIXTURES SHALL HAVE A MINIMUM STARTING TEMPERATURE OF -20 DEGREES FAHRENHEIT.

@ PROVIDE ARROWS AND FACES AS INDICATED ON THE DRAWINGS.

MANUFACTURERS LISTED IN THIS SCHEDULE OR APPROVED BY WRITTEN ADDENDUM WILL BE THE ONLY APPROVED MANUFACTURERS TO BID THE
LIGHTING FIXTURES FOR THIS PROJECT. CONTRACTORS AND SUPPLIERS USING PRICING FROM MANUFACTURERS NOT LISTED ON SCHEDULE OR BY
ADDENDUM DO SO AT THEIR OWN RISK.

LIGHT FIXTURE SELECTIONS ARE BASED ON THE MANUFACTURER IN THE LEFT MOST COLUMN AS LISTED IN THE SCHEDULE. FIXTURES APPROVED AS
EQUALS IN THIS SCHEDULE OR BY ADDENDUM SHALL BE EQUAL TO THE UNIT SPECIFIED IN THE LEFT MOST COLUMN, IE: SPRING LOADED LATCHES,
POST PAINTED FINISH, AND PHOTOMETRICS.

ALL LIGHT FIXTURES SHALL BE SECURED TO THE CEILING FRAMING SYSTEM BY MECHANICAL MEANS (SUCH AS BOLTS, SCREWS, OR RIVETS) OR BY CLIPS
IDENTIFIED FOR USE WITH THE TYPE OF CEILING FRAMING MEMBER AND LIGHT FIXTURE.

REMOTE MOUNTED EMERGENCY BATTERY BALLAST SHALL BE MOUNTED ON THE INTERIOR SIDE OF THE BUILDING ABOVE ACCESSIBLE CEILING.
MOUNT WITHIN A NEMA-1 ENCLOSURE WITH COVER.

REMOTE MOUNT BALLAST TANK ABOVE ADJACENT ACCESSIBLE CEILING. CONTRACTOR TO COORDINATE WITH G.C. TO CONCEAL ALL CONDUITS TO PENDANT
FIXTURES. PROVIDE ALL REQUIRED COMPONENTS (STEMS, CANOPY, SWIVEL BASES, ETC.) AS REQUIRED FOR A COMPLETE INSTALLATION.

TV

FLUSH MOUNTED WALL BOX FOR FUTURE CONNECTION
OF A FLAT PANEL TELEVISION/MONITOR. PROVIDE A
FSR (OR APPROVED EQUAL) #PWB-250 WITH (1) 20A.,
125V., 2P., 3W. NEMA 5-20R DUPLEX RECEPTACLE.
FROM BOX, ROUTE (1) 1-1/4" CONDUIT WITH PULLROPE
AND TURN OUT INTO ACCESSIBLE CEILING FOR FUTURE
ROUTING OF CABLE. MOUNT DEVICE AT 74" AFF.,
UNLESS OTHERWISE NOTED.

ELECTRICAL SHEET INDEX

10.

1.

12,

13.

F1.

F2.

F3.

F4.

T1.

ALL ELECTRICAL WORK SHALL COMPLY WITH THE LATEST
EDITION OF THE NATIONAL ELECTRICAL CODE (NEC) &
THE AMERICANS WITH DISABILITIES ACT (ADA).

REFER TO RELATED ARCHITECTURAL, MECHANICAL, AND
STRUCTURAL DRAWINGS FOR RELATED INFORMATION.

REFER TO THE SPECIFICATIONS FOR DATANOT ON THE
DRAWINGS.

E.C. SHALL REFER TO MECHANICAL DRAWINGS AND
SPECIFICATIONS FOR THE REQUIREMENTS ASSOCIATED
WITH WIRING AND CONNECTION OF INTERLOCKING AND
CONTROLS OF MECHANICAL UNITS AND THERMOSTAT
LOCATIONS.

COORDINATE OUTLET BOX LOCATIONS WITH MASONRY
TO MINIMIZE CUTTING OF BRICK OR BLOCK.

ALL MOUNTING HEIGHTS TO CENTERLINE OF ITEM UNLESS
OTHERWISE NOTED. VERIFY ALL OUTLET LOCATIONS ON
THE JOB PRIOR TO ROUGH-IN.

CONDUIT RUN W/CONDUCTORS AS INDICATED & GROUND
WIRE SIZED PER N.E.C. 250.122. CONDUIT SIZE AS
REQUIRED.

WHEN INCREASED CONDUCTOR SIZES ARE SHOWN ON THE
PLANS, THE LARGER CONDUCTOR SIZE SHALL BE USED
THROUGHOUT THE LENGTH OF THE CIRCUIT, INCLUDING
NEUTRAL AND GROUND.

"CT" INDICATED ADJACENT TO DEVICE INDICATES DEVICE
MOUNTED ABOVE BACKSPLASH OF COUNTER TOP. VERIFY
EXACT HEIGHT WITH ARCHITECTURAL PLANS AND ELEVATIONS.

BRANCH CIRCUITS ARE INDICATED AS ONE CIRCUIT HOME
RUNS WITH INDIVIDUAL NEUTRALS. A MAXIMUM OF THREE
CIRCUITS (MAXIMUM OF THREE PHASE CONDUCTORS) MAY
BE GROUPED IN A SINGLE CONDUIT. WHERE MULTIPLE
CIRCUITS ARE LOCATED IN THE SAME RACEWAY, JUNCTION
BOX OR ENCLOSURE, NEUTRALS SHALL BE MARKED OR
LABELED TO INDICATE WHICH CIRCUIT THEY ARE
ASSOCIATED WITH. SEE SPECIFICATION SECTION "LOW
VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES"
FOR ADDITIONAL INFORMATION.

LABEL THE FRONT OF EACH RECEPTACLE COVERPLATE
WITH PANEL DESIGNATION AND CIRCUIT NUMBER USING
CLEAR THERMAL TRANSFER (ELECTRONIC DYMO) LABELS
WITH 1/8" HIGH BLACK LETTERS (OR CONTRASTING
COLOR IF PLATES ARE BLACK OR BROWN). LABELS
SHALL BE SUITABLE FOR INDOOR/OUTDOOR USE. LABEL
THE BACK OF EACH LIGHT SWITCH COVERPLATE WITH
PANEL DESIGNATION AND CIRCUIT NUMBER USING A FINE
BLACK PERMANENT MARKER.

JUNCTION BOX OR RECEPTACLE FOR DRINKING FOUNTAINS
SHALL BE LOCATED BEHIND THE EQUIPMENT SKIRT UNLESS
OTHERWISE NOTED. COORDINATE CONNECTION TYPE AND

LOCATION WITH EQUIPMENT PROVIDED.

CONTRACTOR TO PROVIDE 18" LONG (MIN.) CONDUIT SLEEVES THRU
ALL WALLS WHERE CABLES ARE INDICATED OR REQUIRED TO
PASS THRU WALLS. PROVIDE BUSHINGS ON BOTH ENDS.
SIZE CONDUIT FOR CABLES INSTALLED. MAXIMUMS SHALL BE:
2"'C. =10 CABLES 3"C. =30 CABLES
21/2'C. =20 CABLES 4"C. =50 CABLES

FIELD VERIFY LOCATION OF AREA SMOKE DETECTORS AND
HEAT DETECTORS. DO NOT LOCATE WITHIN 36" OF A HVAC
DIFFUSER (SUPPLY OR RETURN), IN ADIRECT AIR FLOW OR
WITHIN 36" OF A SPRINKLER HEAD. SMOKE DETECTORS FOR
DOOR RELEASE SHALL BE LOCATED ON THE CENTER LINE
OF THE DOOR AND A MAXIMUM OF 5 FEET FROM THE DOOR.
THE MINIMUM DISTANCE FROM THE DOOR IS THE DEPTH OF
THE WALL SECTION ABOVE THE DOOR, BUT NOT LESS THAN
12",

LABEL REMOTE ALARM INDICATOR FOR DUCT MOUNTED
SMOKE DETECTORS (IE: RTU-1 SUPPLY, RTU-2 RETURN,
FIRE/SMOKE DAMPER, ETC.). DUCT DETECTORS SHOULD BE
LOCATED IN THE AREA BETWEEN 6 AND 10 DUCT EQUIVALENT
DIAMETERS OF STRAIGHT, UNINTERRUPTED DUCTWORK. DUCT
DETECTORS FOR FIRE/SMOKE DAMPERS SHOULD BE LOCATED
BETWEEN THE LAST INLET OR OUTLET UPSTREAM OF THE
DAMPER AND THE FIRST INLET OR OUTLET DOWNSTREAM OF
THE DAMPER.

FAN SHUTDOWN RELAY WIRING SHALL BE LOCATED WITHIN
3 FEET OF THE FAN CONTROLS AND THE WIRING TO THE
RELAY SHALL BE MONITORED.

PROVIDE 120V POWER AND FUSTAT FOR EACH FIRE/SMOKE
DAMPER. INTERLOCK WITH FIRE ALARM CONTROL PANEL TO
CLOSE FIRE/SMOKE DAMPER UPON ANY ALARM AT THE FIRE
ALARM CONTROL PANEL AND TO SHUTDOWN ASSOCIATED
MECHANICAL UNIT.

EACH DATA, TELEPHONE, VIDEO, OR OTHER SYSTEMS
OUTLET REQUIRES 1"C. WITH PULL ROPE STUBBED 6"
ABOVE NEAREST ACCESSIBLE CEILING UNLESS OTHERWISE
NOTED ON PLANS. CONDUITS STUBBED UP ABOVE CEILINGS
SHALL BE TURNED OUT 90°. PROVIDE INSULATED BUSHINGS
ON ALL CONDUITS. LABEL CONDUIT TO IDENTIFY ITS
INTENDED USE (IE: TELEPHONE, DATA, ETC.).

SYMBOL LIST

SYMBOL LIST

SYMBOL DESCRIPTION MOUNTING
= CCTV CAMERA - FIXED CLG
oM MAGNETIC LOCK
HANDICAP DOOR RELEASE PUSHBUTTON 46"AFF
§ LOW VOLTAGE SWITCH 46"AFF
® ULTRASONIC SENSOR <1000SF CEILING
o DUAL TECHNOLOGY SENSOR <1000SF CEILING
§T | ELECTRONIC TIME SWITCH 46"AFF
@ | 1RELAY WALL MTD PIR SENSOR 46"AFF
2 RELAY WALL MTD PIR SENSOR 46"AFF
D | 1DATAOUTLET (GENNOTE T) 17°AFF
> | -VOICE OUTLET (GEN NOTE T1) 17°AFF
B | 1-VOICE/-DATA OUTLET (GEN NOTE T1) 17°AFF
1VOICE/2-DATA OUTLETS 17°AFF
B> |(GeNNOTETY)
2VOICE/2-DATA OUTLETS 17°AFF
P> | (GENNOTETY)
1-VOICE/3-DATA OUTLETS 17°AFF
B> | (GENNOTETY)
BB | 4DATA OUTLETS (GEN NOTE T1) 17°AFF
© [ CABLETVORVIDEO OUTLET (GENNOTE TY) 17°AFF
W WALL 46"AFF
PacP ]| INTERCOM SYSTEM WIRACK FLOOR
© | CEILING MOUNTED SPEAKER CEILING
@©— | SYSTEM CLOCK (A=ANALOG, D=DIGITAL) WALL
@ | VOLUME CONTROL 46"AFF

SHEET NO. DESCRIPTION
EQ.1 ELECTRICAL LEAD SHEET
E0.2 ELECTRICAL ONE-LINE DIAGRAM
E0.3 ELECTRICAL SCHEDULES
E1.1 ELECTRICAL DETAILS
E1.2 ELECTRICAL DETAILS
E3.1 ELECTRICAL SITE PLAN
E4.1 ELECTRICAL POWER FLOOR PLAN
E5.1 ELECTRICAL LIGHTING FLOOR PLAN

SAFE ROOM

SOUTHEAST KANSAS

SCHOOL TORNADO

SYMBOL DESCRIPTION MOUNTING
(&) | |LIGHT FIXTURE & FIXTURE LETTER CEILING
A | STRIP LIGHT FIXTURE & FIXTURE LETTER CEILING
Oa(® | LIGHT FIXTURE & FIXTURE LETTER CEILING
& €1 | EXITLIGHT (SHADING DENOTES EXIT FACE SIDE] CEIL/WALL
(A [ LIGHT FIXTURE & FIXTURE LETTER WALL
272 | FIXTURE WISHADED LAVP(S) ON EMERG. POWER CEILING
& | LOW VOLTAGE MOMENTARY SWITCH 46"AFF
$ $2 $3 34| SWITCHES (1-POLE,2-POLE, 3-WAY 4-WAY) 46"AFF
3P | PILOT LIGHT SWITCH 46"AFF
abc | INDICATES SWITCHING SCHEME
NL | NIGHT LIGHT-WIRE AHEAD OF CONTROLS
WP | WEATHERPROOF
cT SEE GENERAL NOTE 9
AFF | ABOVE FINISHED FLOOR
DF DRINKING FOUNTAIN (SEE GEN NOTE 12)
UON | UNLESS OTHERWISE NOTED
© | DUPLEX GROUNDED RECEPTACLE 17'AFF
© | CLGMTD DUPLEX GROUNDED RECEPT. CEILING MTD
2D | DOUBLE DUPLEX GROUNDED RECEPTACLE 17'AFF
# | GROUND FAULT DUPLEX RECEPTACLE 17'AFF
O, @®, | SPECIALOUTLET (SEE SCHEDULE ORASNOTED] | FLOORIWALL
o SPECIAL DEVICE (AS NOTED)
JUNCTION BOX
@ | FUSTAT BUSS #SSY
mmm A | BRANCH CIRCUIT PANEL & PANEL DESIG, 72'TO TOP
ELECTRICAL DISTRIBUTION EQUIPMENT
EQUIPMENT - SEE EQUIPMENT
— @ CONNECTION SCHEDULE
] FEEDER DESIGNATION
_— — —_| MASTERISLAVE FIXTURE WHIP CEILING
CONDUIT HOME RUN, 1 CIRCUIT, 210 CEIL/WALL
#10 [ & 1#10 GRD. GEN.NOTE 7 &8
CONDUIT RUN 2#12 & 1#12 GRD.- CEIL/WALL
R
_ | coNDUTRUN2#128 1#12 GRD- EARTHFLOOR
-~ > e
CONDUIT HOME RUN, 1 CIRCUIT, 2#12 CEIL/WALL
~  |s1#126RD. 12°C.
T CONDUIT HOME RUN, 2 CIRCUITS. 4#12 CEIL/WALL
& 1#12 GRD. 1/2'C.
CONDUIT HOME RUN, 3 CIRCUITS. 6#12 CEIL/WALL
9,*"" | & 1#12 GRD. 112'C.
CONDUIT RUN PARTIAL CIRCUIT, 2#12 CEIL/WALL
~  *|s1#12GRD. 12'C.
CONDUIT HOME RUN. 2 CIRCUITS CEIL/WALL
5 <\ PHASE CONDUCTORS (#12 UON)
‘ | NEUTRAL CONDUCTOR (#12 UON)
| SWITCH LEGS (12 UON)
| GROUND CONDUCTOR (#12 UON)
FACP.e=mr | FIRE ALARM CONTROL PANEL WALL
B | FIRE ALARM MANUAL STATION 46"AFF
O3 | FIRE ALARM VISUAL SIGNAL 80" TO BOTTOM
SR | COMB. F.A HORN & VISUAL SIGNAL 80" TO BOTTOM
m F A RELAY (GEN NOTE F3)
© | IONIZATION AREA SVOKE DETECTOR (GEN NOTE F1) CEILING
@® | PHOTOELECTRIC AREA SHOKE DETECTOR (GENNOTE F CEILING
@ | DUCT SMOKE DETECTOR (GEN NOTE F2) DUCTWORK
° DUCT SMOKE DETECTOR & FIRE/SMOKE
FSD | DAMPER (GEN NOTE F2 & F4)
® | HEAT DETECTOR (GEN NOTE F1) CEILING
® | FIRE SPRINKLER TAMPER SWITCH SPRINKLERRISER
@ | FIRE SPRINKLER WATER FLOW SWITCH SPRINKLERRISER
- ELECTROMAGNETIC DOOR HOLDER WALL

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

ELECTRICAL SCHEDULES
AND NOTES

SHEET NO.: EO.1

DATE: AUGUST 2014




#3/0 AWG CU-1"C. TO MAIN

TELEPHONE TERMINAL BOARD. ABOVE GROUND SERVICE
(BOND BOTH ENDS OF CONDUIT ENTRANCE CONDUIT(S) MAIN WATER
IF METALLIC) — SERVICE
A SERVICE ENTRANCE GROUNDING
STEEL PANELBOARD/ BUSHING (TYP.)
COLUMN SWITCHBOARD BONDED
T~ WATER PIPE GROUND
NEUTRAL BUS
LOCATED ON HOUSE
MAIN BONDING
SIDE OF MAIN VALVE
| JUMPER. SIZED
L R e SeeTION AT POINT SERVICE
P ENTERS BUILDING
. \ | 250.28(D). T
o N g
EXOTHERMIC OR A\ N
VDRAULIC | < BELOW GROUND SERVICE ENTRANCE CONDUIT(S)
COMPRESSION ( SUPPLY SIDE EQUIPMENT BONDING JUMPER
CONNECTION TO FOR EACH SERVICE ENTRANCE CONDUIT.
ggb%é\/)w AND GROUND SIZED PER NEC SECTION 250.102(C) (TYP.)

3/4" X 20' COPPERCLAD
DRIVEN GROUND ROD(S) IN ROOM.
QUANTITY AS REQUIRED.

GROUNDING ELECTRODE
CONDUCTOR (#6 AWG CU. - 3/4"C.)

BONDING JUMPERS TO BUILDING STEEL
AND WATER SERVICE (#3/0 AWG CU -

3/4°C.)

#4 AWG CU. - 3/4"C. TO CONCRETE
ENCASED REBAR (MIN. 20" LENGTH OF

REBAR)

NOTE: PROVIDE OTHER GROUNDING CONNECTIONS AS SPECIFIED

IN NEC SECTION 250.50.

@SYSTEM GROUNDING DETAIL - PANEL

NO SCALE

POWER CONDUITS
4-11116"
SQUARE
(2) RECEPTACLES STEEL BOX

UNDER ONE

COVERPLATE
4" SQUARE
[ STEEL BOX
| |

1"C. FOR LOW
VOLTAGE CABLING

|
=T TN

|
& 2
02 AU
¥
I [
%

2

]
]
/) ¢

Re2s @20l QN
GROUNDED DUPLEX \ ISOLATED GROUND
RECEPTACLE DUPLEX RECEPTACLE

TYPICAL COMPUTER WORKSTATION
OUTLET

NUMBER AND TYPE OF
JACKS PER THE PLANS
AND SPECIFICATIONS

NO SCALE

NOT FOR CONSTRUCTION/EXAMPLE ONLY

2

5

I — SERVES S

A —

114"

. RTU .

SWITCHBOARD/DISTRIBUTION PANEL/MOTOR

CONTROL CENTER BREAKER/SWITCH

(L

14"

114"

114"

SE SERVES SE

RTU #1
FED FROM DP:**

LPJ 200AMP

DISCONNECT SWITCH

3/8"

14"

14"

114"

1/8"
1/8"

1187 | &5 PHASE C: BLUE

SE

PANEL K
FED FROM DP:*

120/208V.,3g,4W.
10,000 A.L.C.

PHASE A: BLACK NEUTRAL: WHITE
PHASE B: RED GROUND: GREEN
ISO.GRD.: GRN/YEL €5

BRANCH CIRCUIT/DISTRIBUTION PANEL

TYPICAL NAME PLATES

3/8"

14"

14"
14"
114"

114"

114"

114"

1/8"
1/8"

118" | ey PHASE C: BLUE

PANEL K
FED FROM DP:*

120/208V.,32,4W.
42,000 A.1.C. WITH

22KA BREAKERS AND
CLASS 'J' FUSES

CAUTION - SERIES
RATED SYSTEM.

PHASE A: BLACK NEUTRAL: WHITE
PHASE B: RED GROUND: GREEN
ISO.GRD.: GRN/YEL &b

BRANCH CIRCUIT/DISTRIBUTION PANEL

SERIES RATED

NO SCALE

NON-METALLIC
/ BUSHING

\ CEILING

\ 1" EMT

L (4) 11/16" SQ. x (2) 1/8" DEEP
/ OUTLET BOX WITH SIMPLEX

MUD RING

/ FLOOR

DATACOM OUTLET DETAIL

NO SCALE

STUD TO STUD BOX
SUPPORT, B-LINE #BB2
SERIES OR EQUAL.

CONDUITS

| RECEPTACLE
F L EQUIPMENT GROUND
- / - CONDUCTOR
0| \ |
Tt " GROUND SCREW ON
WIRING DEVICE
NEUTRAL
CONDUCTORS GROUND SCREW IN
OUTLET BOX
HOT CONDUCTORS
PLASTER RING
METAL STUD

. CONDUIT

/ 4 SQUARE OUTLET BOX

{ i% | OUTLET BOX SECURED
@

DRYWALL ————(

PLASTERRING ————~

a TO BOX SUPPORT

% —— WIRENUT(TYP)

p! -
OUTLET BOX
TYPICAL RECEPTACLE MOUNTING
2 DETAIL
NO SCALE
CONDUIT SUPPORT (3-0"
MAX. FROM J-BOX)
EMT CONDUIT FOR
ALL THREAD BRANCH CIRCUITING.
J-BOX SUPPORT
— SUPPORT FLEX A MINIMUM OF
6" ABOVE CEILING GRID.
<3
J-BOX
=
SUPPORT WIRE AT CORNERS OF
éb@%ﬁ%%ﬁe - FIXTURES WITHIN TORNADO SAFE
ROOM ONLY
BUILDING STRUCTURE D
(TYPICAL) ;

LAY-IN
LIGHT FIXTURE

CEILING GRID INSTALLED PER GRID
MANUFACTURER. (TYPICAL). CEILING

SECURE FIXTURE INSTALLER SHALL PROVIDE ADDITIONAL
TO GRID (TYPICAL GRID SUPPORT AT LIGHT FIXTURE
OF 4 LOCATIONS) LOCATIONS AS REQUIRED.

FLEX CONNECTION SIZE

AS REQUIRED - 3/8" MIN.
LENGTH SHALL ALLOW FIXTURE
TO BE RELOCATION 4'-0" IN

ANY DIRECTION.
ADDITIONAL LIGHT FIXTURE SUPPORT MAY BE REQUIRED DUE TO

POTENTIAL SEISMIC CONDITIONS, BUILDING OCCUPANCY, AND FIXTURE
TYPE. REFER TO THE SPECIFICATIONS.

NOTE: MOUNTING AND CONNECTION OF RECESSED CAN LIGHTS SHALL
UTILIZE BAR HANGERS SECURED TO GRID.

TYPICAL LAY-IN FIXTURE INSTALLATION
DETAIL

NO SCALE

SOUTHEAST KANSAS

SAFE ROOM

SCHOOL TORNADO

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

ELECTRICAL DETAILS
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CONNECT MOTORIZED LOUVERS AT WALL AND

§T
RELIEF HOOD, PROVIDE TIMER SWITCH FOR
CONTROL AS REQUIRED. REFER TO MECHANICAL
PLANS FOR SEQUENCE OF OPERATION,

(O kevep nOTES:

MOUNT DEVICE ON ROOF MOUNTED MECHANICAL EQUIPMENT. VERIFY AND COORDINATE ALLOWABLE
MOUNTING LOCATIONS WITH MECHANICAL CONTRACTOR AS TO NOT BLOCK DOORS, ACCESS PANELS,
ETC.

FLUSH MOUNTED RECEPTACLE FOR CONNECTION OF OWNER PROVIDED/OWNER INSTALLED SOUND
REINFORCEMENT SYSTEM. CONTRACTOR TO COORDINATE ROUGH-IN HEIGHTS AND LOCATIONS WITH
CASEWORK PROVIDER AS REQUIRED TO ALLOW FOR EQUIPMENT LOCATED ON THE TOP SHELF TO BE
CONNECTED.

FLUSH MOUNTED J-BOX WITH BLANK COVERPLATE AND 1" CONDUIT (WITH PULLROPE) UP TO ACCESSIBLE
CEILING FOR ROUTING OF CABLING ASSOCIATED WITH OWNER PROVIDED/OWNER INSTALLED SOUND
REINFORCEMENT SYSTEM. CONTRACTOR TO COORDINATE ROUGH-IN HEIGHTS AND LOCATIONS WITH
CASEWORK PROVIDER AS REQUIRED TO ALLOW FOR EQUIPMENT LOCATED ON THE TOP SHELF TO BE
CONNECTED.

ALTERNATE TEACHERS TELEPHONE/DATA LOCATION: FLUSH MOUNTED J-BOX WITH BLANK COVERPLATE
AND 1" CONDUIT (WITH PULLROPE) UP TO ACCESSIBLE CEILNG FOR ROUTING OF TELEPHONE/DATA
CABLING.

ALTERNATE TEACHERS COMPUTER INPUT LOCATION: FLUSH MOUNTED 4" SQUARE J-BOX WITH BLANK
COVERPLATE AND 1" CONDUIT (WITH PULLROPE) UP TO ACCESSIBLE CEILING FOR ROUTING OF
PROJECTOR INTERFACE CABLING.

HOMERUN CONDUITS FOR BRANCH CIRCUITS WITHIN THIS ROOM SHALL BE ROUTED BELOW GRADE BACK
TO THE RESPECTIVE PANELBOARD.

20A./1P. 125V. PILOT LIGHT SWITCH FOR CONTROL OF CONTACTOR CONTROLLING STUDENT
RECEPTACLES. REFER TO DETAIL FOR FURTHER INFORMATION.

ROUTE CIRCUIT VIA CONTACTOR. REFER TO DETAIL 5/E1.2 FOR FURTHER INFORMATION.

CONNECT MOTORIZED VALVES. LOCATE FUSTAT ABOVE ACCESSIBLE CEILING FOR LOCAL
DISCONNECTING MEANS. VERIFY AND COORDINATE CONNECTION REQUIREMENTS WITH MECHANICAL
PLANS AND VALVE PROVIDER PRIOR TO ROUGH-N.
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CONNECT MOTORIZED LOUVERS AT WALL AND
RELIEF HOOD, PROVIDE TIMER SWITCH FOR
CONTROL AS REQUIRED. REFER TO MECHANICAL
PLANS FOR SEQUENCE OF OPERATION.

. / 42" CO$>NSELOR
‘ — A 29| LA: 23
42" 4 " 421! / 1 21

PRINCIPAL
120

42"

117

|
°
= Wi © & |
\ RKlo-
\ LA 21 |
STORAGE
124

e

Y=

CLASSROOM
i 106

CLASSROOM
107

[ | @74"_ . - -
CORRIDOR \

) m

®

CLASSROOM

103

MAIN INTERCOM /
STATION.

VEST.

100

&

EAST VEST
104 B
CORRIDOR
® 10
®

@ ELECTRICAL POWER FLOOR PLAN

4 8 12

- — 187 =1

I-oll

—

PLAN NOTES:

1.

BRANCH CIRCUITS ARE INDICATED AS ONE CIRCUIT HOME RUNS WITH
INDIVIDUAL NEUTRALS. A MAXIMUM OF THREE CIRCUITS (MAXIMUM OF

THREE PHASE CONDUCTORS) MAY BE GROUPED IN A SINGLE CONDUIT.

WHERE MULTIPLE CIRCUITS ARE LOCATED IN THE SAME RACEWAY,
JUNCTION BOX OR ENCLOSURE, NEUTRALS SHALL BE MARKED OR
LABELED TO INDICATE WHICH CIRCUIT THEY ARE ASSOCIATED WITH.
SEE SPECIFICATION SECTION "LOW VOLTAGE ELECTRICAL POWER
CONDUCTORS AND CABLES" FOR ADDITIONAL INFORMATION.

A GROUND CONDUCTOR SIZED PER N.E.C. ARTICLE 250 IS REQUIRED IN
ALL CONDUITS.

FOR CONNECTION REQUIREMENTS TO MECHANICAL UNITS, SEE
MECHANICAL EQUIPMENT CONNECTION SCHEDULE.

ALL PENETRATIONS IN THE RATED WALLS AND CEILINGS SHALL BE
SEALED WITH A MATERIAL CAPABLE OF PREVENTING THE PASSAGE OF
FLAMES AND HOT GASSES. THE SEALANT SHALL HAVE A T-RATING OF
ONE HOUR.

ALL PIPING, CONDUIT, AND OUTLET BOXES (ELECTRIC, TELEPHONE,
COMPUTER, ETC.) IN THE RATED WALLS OR CEILING SHALL BE
CONSTRUCTED OF NON-COMBUSTIBLE MATERIAL.

OUTLET BOXES (ELECTRIC, TELEPHONE, COMPUTER, ETC.) SHALL BE
LIMITED TO TWO OUTLET BOXES PER STUD SPACE. OUTLET BOXES ON
OPPOSITE SIDES OF THE RATED WALLS SHALL BE SEPARATED BY A
HORIZONTAL DISTANCE OF 24 INCHES.

SAFE ROOM

SOUTHEAST KANSAS

SCHOOL TORNADO

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

ELECTRICAL POWER
FLOOR PLAN
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PLAN NOTES:

1.

BRANCH CIRCUITS ARE INDICATED AS ONE CIRCUIT HOME RUNS WITH
INDIVIDUAL NEUTRALS. A MAXIMUM OF THREE CIRCUITS (MAXIMUM OF
THREE PHASE CONDUCTORS) MAY BE GROUPED IN A SINGLE CONDUIT.
WHERE MULTIPLE CIRCUITS ARE LOCATED IN THE SAME RACEWAY,
JUNCTION BOX OR ENCLOSURE, NEUTRALS SHALL BE MARKED OR
LABELED TO INDICATE WHICH CIRCUIT THEY ARE ASSOCIATED WITH.
SEE SPECIFICATION SECTION "LOW VOLTAGE ELECTRICAL POWER
CONDUCTORS AND CABLES" FOR ADDITIONAL INFORMATION.

A GROUND CONDUCTOR SIZED PER N.E.C. ARTICLE 250 IS REQUIRED IN
ALL CONDUITS.

ALL PENETRATIONS IN THE RATED WALLS AND CEILINGS SHALL BE
SEALED WITH A MATERIAL CAPABLE OF PREVENTING THE PASSAGE OF
FLAMES AND HOT GASSES. THE SEALANT SHALL HAVE A T-RATING OF
ONE HOUR.

ALL PIPING, CONDUIT, AND OUTLET BOXES (ELECTRIC, TELEPHONE,
COMPUTER, ETC.) IN THE RATED WALLS OR CEILING SHALL BE
CONSTRUCTED OF NON-COMBUSTIBLE MATERIAL.

REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT
LIGHT FIXTURE LOCATIONS. VERIFY ALL DISCREPANCIES WITH
ARCHITECT PRIOR TO ROUGH-IN.

KEYED NOTES:

INTERLOCK OCCUPANCY SENSORS AS REQUIRED.
VERIFY CONNECTION REQUIREMENTS WITH
SENSOR MANUFACTURER.

ROUTE LIGHT FIXTURES VIA LOCAL SWITCHES
INDICATED WITHIN ROOM. OCCUPANCY SENSOR(S)
WITHIN ROOM SHALL BE CONNECTED AHEAD OF
ALL LOCAL LIGHT SWITCHES.

CIRCUIT VIA LIGHTING RELAY PANEL. REFER TO
LIGHTING RELAY PANEL SCHEDULE FOR CONTROL.

SCHOOL TORNADO
SAFE ROOM
SOUTHEAST KANSAS

FEMA is providing this case study as
an example only. Registered design
professionals are encouraged to use
this case study to inform their safe
room design efforts, but not to rely
upon its accuracy, assumptions, or
calculations for any individual safe
room project’s designs, decisions, and
execution. The registered design
professional of record for an individual
safe room project and other
accountable parties are responsible
for ensuring the design meets FEMA
P-361 criteria, FEMA grant funds
requirements (when applicable), and
all Federal, State and local building
codes and permitting requirements.

FEMA does not endorse, approve,
certify, or recommend any designs,
contractors, individuals, firms, or
products. Contractors, individuals, or
firms shall not claim they or their
products are “FEMA approved” or
“FEMA certified.”

LIMITS OF LIABILITY:

The designs included herein are based
on extensive research of the causes
and effects of windstorm damage to
buildings.

Safe Rooms designed and built to
these designs should provide a high
degree of occupant protection during
tornadoes.

Any substitution of either materials or
design concepts may decrease the
level of occupant protection and/or
increase the possibility of personal
injury during a severe wind event.

Because it is not possible to predict or
test all conditions that may occur during
severe windstorms, or control the quality
of construction, among other things, the
designer does not warrant the design.

The designer neither manufactures nor
sells safe rooms built from this design.
The designers have not made and do
not make any representation, warranty,
or covenant, express or implied, with
respect to the design, condition,
quality, durability, operation, fitness for
use, or suitability of the safe room in
any respect whatsoever. Designers
shall not be obligated or liable for
actual, incidental, consequential, or
other damages of or to users of safe
rooms or any other person or entity
arising out of or in connection with the
use, condition, and/or performance of
safe rooms built from this design or
from the maintenance thereof.

ELECTRICAL LIGHTING
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