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O Ad8ts &3t Cable-neto] A&k, Algol g 7% As ZASE 35 A 38 9T
AA UESA 75, A&l 7+l x3E Tx AEY 7+5 F8%

Z=9o AEY 7] JGJ102-2003 TTechnical code for glass curtain wall engineerin

gy ¥ JG/T 138-2010 TPoint supporting device for architectural glass; 7]5& AF&3h.

ICS 91,060
h E

A A R 3 F0 B #4147 ol BR o

JG/T 138—2010
fi#r 1G 138—2001

EHIRBRAAIEKE

Point supporting device for architectural glass

2010-08-01 3256

2010-04-14 &%

el hE ARXNEHETHSBIES % %

(28 1.16] &= JG/T 138-2010 TPoint supporting device for architectural glass,

EX|
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H2E thel7tol =2t 7HE

A1E AQEH Fe]=8kq) 13F B A 7ol ==ke]

Ao Azt F4E ¢ MAs ‘"HETee AEE A3 AlUE wolstal e Ui
Al H# AlHz AgFHe= 20019 9€9 119 A% A AFS9AEH (World Trade
Ao

o gFol W] RuUA M, Rug AN 27499 0] HHS U

y

O{

s Eﬂﬂif’% e 71 v

A ol gEEolu dd7INAId G w7 S A
2SR wbe, H R Agskal 9l "o RS B54 thae] Abge] Role
¥k AER 2 dige] WazkL Sl =g S5 Fun ojule R o Hz
FOoRNH diHor tdd ke Bid feuste AT w44 F 2 9 &
ol whe of2bA, ofZrbusgh sn SO Grfelrkel e =AA H A Y
SREH AfEA 2 wAdge] 2L A5

ofef g HH e BARFE T FUEE o] & HHYF AA ] 56%= AW o] S AHH| st
aglen, Fube Herh Aol G A A o 2 AdbEl s 29 O w
21T AEolA A FEE Hele A AdEEg ¥ 52 AdEE M ol A
=9 LF3E QI dAuAU Y ALgA SR F0d HE DA A S AEAE
T g oglen, wubA, A9, e vpa @R gl sl de] A glo] H
HE e Agads Sdsk AZ 7 ] Wedd B 239 =2 &5 WA«
T, FAANEARAM AREE O AWUA HZo] gols] w7 R HE o wg@m 9l
d=7k S7he 9oz Agatgd S o ¢ Bdd ey FLFHE I
dlS Hashshy] flste], Zharel A= HE e de B RS 97 AE Adsa s ol
dd A s sAdeR die APH glen, wE AUEEH(GSA -

General Service Administration)?} V] =4 (DOD - Department of Defence)oll 4=
st A Jlol=gkels xR o v AWAdHE] H(FEMA - Federal
Emergency Management Agency)ollX = ®lelvlal] ds A8 & AJME 2%
kA w Tlol M= o] BT (2009) 8] = ol &A1Y HE AN AEAAE AT Y E2AT
V7h mrgslon, 20109 49 “AE5E H o AA stel=eela)” s W Aldsta

¢

g Ttelsehelols HE o) AgE A% A8NAA 2 AU D404 8
A% FAo F AT Aa Helon ETue Hesl B A AEE Eugte o
of mhE PAlEY AR AT TR BE AT ol mFH 249

1)

o178 E.
A6s. 2009

S chgel SAA e M AAT AT AN2AT- ABANGA L AWBA UA 22T FHOE, AP,

2) A, (2008) 72 =A H FHEI Agel B AT FmAH TGRS A Al 15%, pp. 3377355



Evaluate Terrorism Risksd) & ©]-& HH A7 X244 7tol=gele] HQAds 8Qlss
o, g Ee] 7t = 1P EE FEMA 45501 A1 A A g 7]Eoll whe} 73k Hgt
FEMA ¢] Risk Management Series(426, 427, 452, 455)¢] G-FA|2~8] 2 FZQ Ao 3
g S BEQE guUdEe AHEEHE HEATS 1% F2AA Ttol=E dA s
2 AT4E 79 395
<E 21> 7 S EERE

Aol wjd 2 534

« FH A MAAHCE FUE HY 23 U0E 7

e X1F AES ZubE H WA B v Ay

e Ul HEY FAE HYHATS A A7 HF

AT HE H Y

FEMA 455 48 58 TxA28 B4

« FEMA®] Risk Management SeriesE E®E =W 1% Z11%F A& FFXAA 7tol=

2} g

2. HY ez A 23
b A WA Wae] uhe eele] §3

(1) #2 +9

- HY @ S AR, 2AE AR 19689 R E 20061 7H4 Al g 3u120000) 744 e A
Ahede 2 34 £9¢ TR d, 2R, M, wA Sl A8 <E 22>
A shd) A9 57991 1800001 o] EEL H R TAEAS 19401@ (2% 21

A A
EERESY:
j2 WA

3} o] Abgas
CERES T
Pz Nel

59 F714

Al

rU

=

of,

-

3) Geoff Craghead. (2009) High-Rise Security and Fire Life Safety, Third Edition
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<E 22> H3Y 7& = (1960-2006)

4 #9 AR g AR S
= 2 = 18,115 87,086 24,472
& s 4 7,298 14,267 12,409
o & 2,361 1,296 3,021
T (1) 2,190 192 1,459
) s} 1,065 332 382
sk o] A A 229 376 482
7] 25 166 426 152
HOR) A A &4 o6 2,440 3,004
! 414 296 65
25 Al 32,103 108,920 46,849
(2) Eug oY
S EWE HeE ERE olgelo] AR ARSAL AT 2 AUEH wA7] Fel
Ao s AEFEE B oldd FUE s gy, d@n, deld 9
4 wote] FUBE A o5 gEAY AT 4F YT B Aste] I
2 £ &b Fo5E A £ Usd

4) A, (2008) M Al G Aol B3 A, FA PN F3 A A 155, pp. 3377355.



<¥ 2.3 >1993d o|F F Zdrs H| Al

Date Incident Means of Attack Persons Killed/Injured
New York World Trade Center . ..
1993. 2. 26 Truck bomb 6 killed, 1,042 injured
New York
Bishopsgate area of London 's . o
1993. 4. 24 . . Truck bomb 1 killed, 44 injured
financial center, London
Alfred P. Murrah Building . o
1995. 4. 19 ) Truck bomb 167 killed, 782 injured
Oklahoma City, U.S.
Khobar Towers, residential
1996. 6 . 25 military complex, Dhahran, Truck bomb 19 Americans killed, 372 injured
Saudi Arabia
U.S. embassies, Kenya and 224 killed (including 12
1998. 8. 7 . Truck bomb . o
Tanzania Americans), 5,000 injured
. i 14 killed (including 11 French
2002. 5. 8 Sheraton Hotel, Karachi, Pakistan | Car bomb . . .
engineers, 3 Pakistanis)
202 killed (164 foreign nationals
. . . Car bomb and | included 88 Australians,
2002. 10. 12 Nightclub, Bali, Indonesia .
backpack bomb 7Americans),
350 injured
13 killed (including 3 Israelis),
2002. 11. 28 Hotel, Mombassa, Kenya Car bomb o
80 injured
Residential compounds, 35 killed (including 9 Americans),
2003. 5. 12 ) ] ] 3 car bombs o
Riyadh, Saudi Arabia nearly 200 injured
JW Marriott Hotel, Jakarta 11 Kkilled (including 2Americans),
2003. 8. 5 ) Car bomb o
Indonesia 144 injured
HSBC Bank AS and British .
2003. 11. 20 2 truck bombs 30 killed, 400 wounded
embassy, Istanbul, Turkey
2004. 3. 11 Commuter trains, Madrid Spain 10 portable Ebombs | 191 Kkilled, approx. 2,000 injured
2005. 7. 7 London transportation system 4 portable bombs 52 killed, approx. 700 injured
. 5 portable bombs o
2005. 7. 21 London transportation system . 1 injury
failed to detonate
. . . 7 blasts of portable | 209 killed and more tan 700
2006. 6. 11 Commuter trains, Mumbai, India .
bombs injured
Haymarket nightclub and | 2 car bombs before . .
2007. 6. 29 ) No fatalities or injuries
Cockspur Street, London detonation
Marriott Hotel, Islamabad, . o
2008. 9. 20 . Truck bomb 53 killed, more than 250 injured
Pakistan
Taj Mahal Palace and Tower .
. Machine guns, hand
Hotel and the Oberoi Hotel, a . . . .
) ] ) g ren ad e s| 171 killed (including 6 foreigners)
2008. 12. 26 train station, a Jewish Center, a

movie theater, and a hospital

Mumbai, India

military-grade

explosives

and more than 300 injured
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A
- FE "ol o3t I3t 5 17}5}5—’ A= 7HH, vlaS FASE HH 5|
AS 95k tpkst A7l ey v AN ZIGAH(GSA - General Service

Administration)¥ v =15 (DOD - Department of Defence), 7] <Iukzjatz]s

(FEMA - Federal Emergency Management Agency)SolA ®Hlgjgae] A7S 93+
kst A3 A el Thol=ekRl S AAISEAL A&

(1) v] =95(DOD)e] 7}o] =a}el

UNIFIED FACILITIES CRITERIA (UFC)

STRUCTURES TO RESIST THE
EFFECTS OF ACCIDENTAL
EXPLOSIONS

UFC 3-340-02 e
Structures to Resist the Effects of Accidental Explosions (2008)

(D& 2.5] DODOIA 2 S UFC 3-340-02

[on

- 2008 W= oA W E UFC 3-340-0219+ &S] HoE 93 A4 HHo=
Al A, A, A, w4 AA, vFEEE 2ea Sde Aol ARSE AL 9

y T W, =t
2 Bafol AARAG T2 IWe AR ] Gl RAle £4e v, A9
Tadre Bad F s EF o] £AE "= IHE(Army TM 5-1300, Navy

NAVFAC P-397, and Air Force AFR 88-22)o] &} o]n] <1586

5) I7Fd R, 2l (2009) thEol &A1Y Held WS $ tael A3 A
6) DOD. (2008). Structures to Resist the Effects of Accidental Explosions, UFC 3-340-02
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<¥ 2.4> UFC 3-340-02 H& &=

OfH
-
F
=
M
I
i

= 1 INTRODUCTION

4.1 BASIS FOR STRUCTURAL DESIGN

4.2 DYNAMIC STRENGTH OF MATERIALS

4.3 STATIC PROPERTIES

44 ULTIMATE DYNAMIC STRENGTH OF SLABS

2  BLAST, FRAGMENT,
AND SHOCK LOADS

4.5 DESIGN OF NON-LACED REINFORCED SLABS

4.6 DESIGN OF FLAT SLABS

4.7 DESIGN OF LACED ELEMENTS

4.8 COMPOSITE CONSTRUCTION

3 PRINCIPLES OF
DYNAMIC ANALYSIS

4.9 ULTIMATE DYNAMIC STRENGTH OF REINFORCED CONCRETE BEAMS

4.10 DYNAMIC DESIGN OF INTERIOR COLUMNS

4.11 DYNAMIC DESIGN OF EXTERIOR COLUMNS

4.12 STRUCTURAL ANALYSIS AND DESIGN FOR BRITTLE MODE RESPONSE

4 REINFORCED CONCRETE
DESIGN

4.13 STRUCTURAL BEHAVIOR TO PRIMARY FRAGMENT IMPACT

4.14 CONSTRUCTION DETAILS AND PROCEDURES

5.1 STEEL STRUCTURES IN PROTECTIVE DESIGN

5.2 PROPERTIES OF STRUCTURAL STEEL

5.3 DYNAMIC RESPONSE OF STEEL STRUCTURES IN THE PLASTIC RANGE

5 STRUCTURAL STEEL
DESIGN

5.4 DESIGN OF SINGLE SPAN AND CONTINUOUS BEAMS

5.5 DESIGN OF PLATES

5.6 SPECIAL CONSIDERATIONS, BEAMS

5.7 SPECIAL CONSIDERATIONS, COLD-FORMED STEEL PANELS

6 SPECIAL
CONSIDERATIONS IN
EXPLOSIVE FACILITY
DESIGN

5.8 SPECIAL CONSIDERATIONS, BLAST DOORS

5.9 COLUMNS AND BEAM COLUMNS

5.10 FRAME DESIGN

5.11 CONNECTIONS

5.12 FRAGMENT PENETRATION

5.13 TYPICAL DETAILS FOR BLAST-RESISTANT STEEL STRUCTURES

,36,




(2) 7] AL EEH(GSA-PBS)9] 7tol=etel

PBS-P100
The Facilities Standards for the Public Buildings Service (2005)

(18 2.6] GSAOIA Z3E5H PBS-P100

- PBS-P100(The Facilities Standards for the Public Buildings Service)S %7F3h
PBS(Pubilic Building Service)®= 7 AAFE 2D H(GSA, Government Service
Administration)2~%-9] AWAHF A FHeLS o= o2 AE9 A5 JdUE S8 A
WARE tAlste] e HAS5sL, =& A9 dWapibs desies 45 H9shs

71#<9 PBS-P100°I A= A= H7HAIA 5% A &85 = 78 7Fo|=aklE 9714

%!

EHa A A } glom, 1 % melasdA Helus) A7e g FEAsbo el
o

OII,

F 2.5> PBS-P100 #+=#HAFE

1 General Requirements 8.1 Planning and Cost

.. 8.2 Architecture and Interior Design
2 Site, Landscape and ¢

Community Design

8.3 Commissioning

3 Architectural and Interior 8.7.1 General Requirements

. 8.4 New Construction
Design

8.5 Existing Construction Modernization
4 Structural Engineering |>

8.6 Historic Buildings

5 Mechanical Engineering o
8.7 Structural Engineering

8.8 Mechanical Engineering

|> 8.9 Electrical Engineering

7 Fire Protection & Life 872 Good Engineering
Safety

6 Electrical Engineering

8.10 Fire Protection Engineering Practice Guidelines

8 Security Design 8.11 Electronic Security

8.12 Parking Security

9 Design Standards for U.S.
Court Facilities 8.13 Submission Requirements

7) GSA. (2005). The Facilities Standards for the Public Buildings Service, PBS-P100
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(3) % Ald#El Y (FEMA)S] 7hol =g}l

- AAd#Eld FEMA« setekd e, 9 5o, Az, 84, &7, 4, A9,
B, 3 +=, v 59 A Ado] #A Al AFEE Vol o] g A
2 Q% JsE ArtalrI e v virds Sskd S w1 HY ol dis
Risk Management SeriesE T3x 5 1 5 FodE HY A0S g +247
AE AHAE Odoz #4519 20039 A& tigt Hela4e 9347 Wetol
g vl 8] FEMA 4260] &telon, 2o & A4dxdE9] Hejzol itk 13
s g AAYEA Q] FEMA 42795 37kt B3 200519l += el 54 33
2 9% 99E Ho} )03} 20009 B2 E HE BIHE 9% RVSAZ R
o] W7tE S Z7te] viwd £ Heg2ES] 9P F7] 28 =9 I3
e o elo] He= Fi3, ol& A7 fe vgd vhol=EsE T S

<¥ 2.6> FEMA 4558 &%+ A7

4o ox >

_

o
o ot Ay o & o S

1 PERFORMING A RAPID VISUAL 4.1 Determining the Vulnerability Rating

SCREENING

4.2 Conducting the Field Assessment

2 CONSEQUENCES ASSESSMENT

4.3 Site

3 THREAT ASSESSMENT
4.4 Architecture

4.5 Building Envelope
4 VULNERABILITY ASSESSMENT

4.6 Structural Components and Systems

5 RISK ASSESSMENT RATING

4.7 Mechanical/Electrical/ Plumbing (MEP)

6 CONCEPT MITIGATION OPTIONS
4.8 Security

45.1 Window Support Type

4.5.2 Window Bite Depth

45.3 Total % Window Area

45.4 Glass Type

455 Wall Type

4.5.6 Windborne Debris Impact

4.5.7 Protection

8) FEMA. (2003) FEMA 426-Reference Mannaul to Mitigate Potential Terrist Attacks Against Buildings

9) FEMA. (2003) FEMA 427-Primer for Design of Commercial Buildings to Mitigate Terrorist Attacks

10) FEMA. (2005) FEMA 452-Risk Assessment: A How-To Guide to Mitigate Potential Terrist Attacks

11) FEMA. (2009) FEMA 455-Handbook for Rapid Visual Screening of buildings to Evaluate Terrorism Risks
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4. FEMA 4552] 7& Envelope ¥4
7}. Building Envelope

- FEMA 45504 &= AE9 9uE HEAAHH

3 AEZIQZol, FEAH 0g,
JFW, 9 G, FA] GAF WA GF BEYFOE 47 BRAL AL A
s9 Ak e Brstel AE A A wISA A Ae

(1) FEFA A4 e (Window Support Type)
- FEMA 455+ A A el ope} 53A=

= 77he] G dE So) BReAS, 3
g, £F b FRel gl Fest /g s, xe
o Ade EuE w4 A AFHTE A & 5 A

sto] kg Brheta o

it ]
9e, 3% Feol wel abede o 5%74& PR
)

3% 27>

dolt AlelaAH A 7F e

. c. Glass and Metal . .
a. No Windows b. Punched ) d. Ribbon e. Point Supported
Framing
oFA —

(2) Fwzd < Zo](Window Bite Depth)

Bite:= A% fr2l9] ZolE 9ns FEMA 455914 % diy #2135

Fel 5 Aol nYF 9ol halstriu ¥

of it 1€} EF ©AY ax= 1.27cm o], be

e

_39_
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Window Frame

| =
a. =1.27cm (More than or equal to 0.5 in) b. (1.27cm (Less than 0.5 in)

(3) &< WA (Total % Window Area)

- Amel BEel WA AX e MELOE WL BRAL g FNE e A
=

. = =1
s, 80%°ldd W FEE He 4 A fdstve AS o F Ael2dE 27, 2

28] #F=x

a. < 20% (less than 20%)
b. 20 T 40% o} =]
(Greater than or equal to 20%, less than 40%)
c. 40 7 60%
(Greater than or equal to 40%, less than 60%) ‘
d. 60 7 80%
) (Greater e than or equal to 60%, less than 80%)
Example estimates: -
Top row (from left to right): "H 61241
Option a: < 20% Option b 25% Option c: 40% e. > 80% (Greater than or equal to 80%)
Bottom row:
Option e 80% Option d: 75% Option c: 55%
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(28 2.7] &2 HME 20 ~ (28 2.8] *-Er
40%2| of 80%0|Ake] o

(4) freglel T 7 (Glass Type)

- AEY FEY TR " APEE HEF <E 2100HH 5T FHE ERIE FolA
7Sféﬂgrlﬂ(Laminated glass)= 7 &9 el Apolel o] ek dAdFA B5S Yo
HHAIZ e 24, HEEA ol vk Felo] 354 Ao, FkE He B A=
dol EojA= g e & S olFar, T AFATE o F2 FA Yol
AL HA 3 F b f2l(Security glass)= 8o ¢tddsE 98 fel7t A= =4
o] EoAA FEHE F & FElrtold FHEGAEYS 719 HET FEld Addol
=2 543 IF2(Annealed glass)= -9 -7 FAA T} kAL A G o] §-5738)
of Fel AWk U5E, 092~ Y & Aols Fo FH EERE AMEEI Q1S AT
Aol ogt AAo] HA WA ZukE HY B Al 9 FYU= ERSL IS

<E 210> ®2lel BF 2F"Y
A | Her2l (Laminated glass) o} A
B oFA -] (Security glass)
C 3t (Tempered glass) ‘
D WA =2 & 9432l (Heat strengthened glass)
E F 3k 352 (Annealed glass) k!

(5) ¥ By (Wall Type)
- FEMA 455914 ¥ E]S <& 211>H ¥ 55 F2 £/ S|
Pw7b g2 ol fr= A Al o % Wt Wit Ader =& HARE A
A E=E e 2ol A

(i
H
o
I
N

[kl
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11)

H =
—Tr

ol
=

2.11> HA Ef

<i

2] E (Cast-in—Place Reinforced Concrete)

B (Massive Unreinforced Masonry)

[29 2.10] e. Light Frame %+ Slender

=gy
mz._ﬁﬁ
B g | ® |
VRS
- | B .
_E@E_m
W T AR
W | R | R
x|
B | H |k
<|mlolal m

[2¥ 29] b. Curtain wall®] <

Unreinforced Masonry 9] ¢

(Windborne Debris Impact Protection)

=
[€)

3

HIA

=]
=

}1\_]__

H]

?_]__

F 45t 9
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212>5 EO|&E 7]

<3

(29 21119 o] "4
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<E 212> o|= 2t Fo| H|ME YHEIAE 7|

M
Mo
H

State Locality Bench-mark Year

ALABAMA City of Mobile, and possibly some smaller communities 2001
The jurisdictions of East Lyme, North Stonington, Ledyard,

CONNECTICUT ) 2007
Old Lyme, New London, and Stonington
Sussex County East of the canal (in lieu of one mile from

DELAWARE 2005
the coast)
Panhandle: one mile inland from the coast; in all other

FLORIDA counties except Dade, Broward, and Palm Beach County: at | 2002
least 5 miles inland from the coast

LOUISIANA City of New Orleans 2003
Worcester County (excluding Ocean City) within 1 mile of

MARYLAND . 2003
the Atlantic

MASSACHUSETTS ‘Within one mile from the coast except Boston 2005

NEW JERSEY Within one mile from the coast 2003
All of Long Island East of Riverhead, and within one mile

NEW YORK from the North and South coasts of Long Island (except | 2003
possibly NYC)

NORTH CAROLINA 1,500 feet inland from Atlantic Ocean 2006
South of highway US 1 from the Connecticut border to

RHODE ISLAND Sauderstown (about midway on the south coast), including | 2004
Block Island

SOUTH CAROLINA All counties seaward of the 120 mph Windspeed contour 2005
All areas seaward of the Intercoastal Waterway (mostly

TEXAS . 1998
Barrier Islands)

VIRGINIA Within one mile from the coast, excluding Chesapeake Bay | 2005
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Curhoin rod atiached o wall

wall {holds excess cuttain |
and weighted curtain edge}

Window frame

Gloss with anfishatter film
on insida surface
Curtain box altached to

Curtzin

B

9

SRR

- [29 21118 o] H]
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R
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5. HiF €A slel=gkel - 13} o] A

- HABAN B geliom, WARA Fue 4F W E4L g A9
SRRRE A%5E Aol o|AAY, NHBI £ Aol AAsti FolBe TR}
MANA 52 2F

(1) AF=7he] o4
- WA 1A s AR A e et A= Abele] ol A
E s, AdS5E =2 Atele] o)A Y, AFHIE YT

HEAETE ool T

U AFE3 £ Alo]¢] o|AAY
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o=~
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Lo
o
o

- AEEe B9 B 2Ry A A xR wedANAe] ADE ofuet
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(1)

g o] 4ol
AFERTE A DAZAN F, GA% A9 G ke HARAS Bgw A}
lol g A7) S8 AR Felge] AN, AZ| BN A ZIE

[

FojEo] gz oz AAH A& Ao AFA 5o 578 FolE T AFEZHYH
S5 [L-2.14]e0 4 B 9] u] o thA] B A Ale]
= 2] street furniture, plinth wall, $}+#, E2}= 11742
street furniture) % &S AA T = = FNES plinth wall¥t 2= & 4= A
FollEel AR A= B oy z=RY 2 FelEstA e A 'al, 2 5 e F
=9 AAA = 5T 25Y 72 Zl=7AY A ‘a, b’ T A=ZEd | a'vt
e

o

d

2

1At 2 go{M K 34t grojd I 2 9rof M NC AR grol A
L a
S
N Etel £ 12| 1] b —— CH X[ Z Al M
A ;T':xo'l%l
e fukmituré
{ ol 54§ A
street furniture
=

[ plinth wall Eet=
n ) |
I i
A= ASEo x| Etel 2 Zog THSEY dixl]T 22 1 AE
[38 2.14] Fo=2| x|/
2) F52 HE 2 T84
- ko] WA A ] AFEYTI obd e FEE o] gt AMEHER 53 BE e
T AS W] SlE A AN B2 Abold AEEs AAD & 3w Fles A
B A G o] FelEe] A= THe e ABNANE B o] AAA ASET A
AR 919 Aele] oA S AHd AR
- ASEo] MAAA AA sk ol AA R FEekA K3 Aol BRI =9
2 5 nYPRE “2Hor gAY T2NPS 2deE 5o thotS v okt
vk Felle

E2}= plinth wall, &7, Z#E], street furniture, 3%, A A2, Y 5)E <
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Risk Management Series

Reference Manual

to Mitigate Potential Terrorist Attacks Against Buildings
December 2003

¥/ FEMA

FEMA 426

[O8 2.15] FEMA 426-Reference Manual to
Mitigate Potential Terrorist Attacks Against Buildings
2003)?

- 200539 += FEMA 4521394 Hlelg4 9] Fs|4d7a4S s Ad=H 7t ot v

12) FEMA 426 (2003), Reference Manual to Mitigate Potential Terrorist Attacks Against Buildings
13) FEMA 452. (2005), Risk Assessment A How-To Guide to Mitigate Potential Terrorist Attacks Against Buildings
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Risk Managemenr Series

Risk Assessment

A How-To Guide to Mitigate Potential Terrorist Attacks
Against Buildings

FEMA 452 / January 2005

ATAKI,

ttttt

[O8 2.16] FEMA 452-Risk Assessment A How-To Guide to Mitigate
Potential Terrorist Attacks Against Buildings (2005)

- olgfg 7]E9 Atell 7]

1

Hleie] wa A
ATHYE A

of ARET WA, g we AUE FTS Al B Ug

o Y
o

14) FEMA 455. (2009), Handbook for Rapid Visual Screening of Buildings to Evaluate Terrorism Risks
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Risk Management Series

Handbook for Rapid Visual
Screening of Buildings to
Evaluate Terrorism Risks

FEMA 455 / March 2009

& rEMA

[29 2.17] FEMA 455-Handbook for Rapid Visual Screening of
Buildings to Evaluate Terrorism Risks (2009)

L}, Rapid Visual Screening

- FEMA 455-Handbook for Rapid Visual Screening of Buildings to Evaluate
Terrorism Risksoll A= &4 2@ BuAd 9xsta g dukdel AgaE
(Commercial building)oll W3t H# 242 IS % AsfA FpetE Ao,
A A A5 Y 7E BE AE P A =
F JUEE WY 5 glon, o vobsl dAdwe wE B P
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(1) Rapid Visual Screening ¥ 7}3H&

- FEMA 455°] RVS(Rapid Visual Screening)<]
(Threat Rating), V (Vulnerability Rating)2] 371 <]

@

(Consequences),
Fgro PR, 27 678719 Al

v gEow FHTYS

- Consequences™ THI 27} 24 3lS ] AE 299 ToAHNA A=F FHAY
A AR, & o)

- AgEe O A% FHAYY ATUEG EA0lE, @ AR Yo AFAL, O B
WA Al A=) gAY S, @ A 7HA] 9 34 55 5, © He A = o
Q%4 ® AW L AR BAz A FAH 9T 5 67 FRow T
<E 214>3F 2E <3F 2.15>+ Consequences®] H7}stEof w2 71+ %15

<IFE 2.14> Consequences MEH7} =
Locality Type H7MY A8 FRAYY AFUES} EXo]E
3ol AFALe] A4S vehe, Hrtod AEe JdWF
Number of Occupants
S ddew it
Replacement Value H7tdd AEY 5 Y, AW™ S v&og g4t
Consequences
On Historic Registry GAFHQ 7HA] 2 £3A 55
Business Continuity HeHA § 759 53
Physical Loss Impact ol s W HrAA HE B2 3 AAH o

15)

429 (2012) Rapid Visual Screenings %3t
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<E 2.15> Consequences EIIAM

= CONSEQUENCES RATING FOR GIVEN
= ATTRIBUTE OPTIONS = Threat SCENARIO
= Internal = Explosive
= | = E
= BUILDING Y
. = t| = p 7| = Z| = Z| = oZ| = Z| = Z
CHARACTERISTICS L S I - e S
= a = b = c = d. L) = u|l = ol =Bl =nn=n|=nl=mn =nf=n
= sl s Rl = el = el = ¢e| = e =¢| e
=0 =1 LI O 11 R T || R | AT [ 11
o = v
“n| e
= Semi-urba
= Rural / n/ Lt. = Industria
. = Urban L=
suburban Industria |
=i '
) = 0.08 = 0.46 = 0.53 = 0.58 = 0.63
= Locality Type
= 0.04 = 0.32 = 0.37 = 0.40 = 0.43
= 0.17 = 1.23 . 141 = 1.5 . 14.67
= 0.04 = 0.32 = 0.37 = 0.40 = 0.43
= 0.17 = 1.23 = 141 = 155 = 1.67
<00 = 2200 - = 2400 - = 2600 - = = 800 -
<400 <600 <800 = <1,000
= 0.25 = 121 . 1.52 = 174 R
= 0.17 = 0.84 = 1.06 = 1.21 = 1.33
= 0.33 = 1.61 = 2.03 - 2.3 . 2.5
= 0.17 = 0.84 = 1.06 = 1.21 = 1.33
= 0.33 = 1.61 = 2.03 - 2.3 . 2.5
= 21,000 = 22,000 - = 24,000 - = 26,000 = = 8,000 -
- <2,000 <4,000 <6,000 - <8,000 = < 1,0000
.12 = 1.98 = 2.09 = 2.19 = 2.28 . 2.37
- Number of = 1.38 = 1.46 = 1.53 = 1.59 = 1.65
+ Occupants = 2.65 = 2.79 . 2.92 = 3.05 = 3.16
= 1.38 = 1.46 . 1.53 = 1.59 . 1.65
= 2.65 = 2.79 . 2.9 = 3.05 = 3.16
= 260,000
= 210,000 = 220,000 = 240,000
- <20,000 - <40,000 - <60,000 y T 00
! ' i <80,000
= 2.4 = 2.44 = 2.48 = 2.48 = 2.50
= 1.68 = 1.69 .- 171 . 172 . 174
= 3.22 = 3.25 = 3.28 = 3.31 = 3.33
= 1.68 = 1.69 . 171 =7 = 174
= G . 3.22 = 3.25 = 3.28 = 3.31 = 3.33
=0 " * 200 M- | = 2$40M- | = 2860 M * 2880 M -
s N <340 M <360 M - <380 M <3100 W
"8 = 0.13 = 0.60 = 0.76 = 0.87 = 0.9
"€ = 0.13 = 0.63 = 0.79 = 0.91 = 1.00
=0 = 0.08 = 0.40 = 0.51 = 0.58 = 0.64
=y = 0.13 = 0.63 = 0.79 = 0.91 = 1.00
L -+ 0.08 © 0,40 + 051 -~ 0.58 © 0.6
= N = =28%600 M
. = 28100 M = Z$200 M = =$400 M — <3800 = 2$800 M -
. g - <$200 M — <3400 M - <3600 M M <$1 B
= 1.3
= § - 0.9 - 1.0 = 110 - 14 - 18
= Replacement
= 1.04 = 1.09 . 114 = 119 = OW1.24
Value
= 0.66 = 0.70 = 0.73 = 0.76 = 0.79
= 10.4 = 1.09 . 114 = 119 = 1.24
= 0.66 = 0.70 = 0.73 = 0.76 = 0.79
= 2§18- = 2$2B- = 2$4B - = 23968 -
$ $ $4 $6 . >488
= <28 = <8 <368 = <388
= 121 - 122 . 1.23 = 1.24 . 1.25
= 1.6 . 127 . 1.28 = 1.29 = 1.30
= 0.80 = 0.81 . 0.82 = 0.63 = 0.83
= 1.26 =127 = 1.28 = 1.29 = 1.30
= 0.50 = 0.81 = 0.82 = 0.83 = 0.83
« No . Yes . . .
= 0.25 = 2.50 . . .
= 1.4
. . = 0.04 = 0.43 . . .
= On Historic
Regist = 0.08 - 0.83 . - -
eaistry ~ 00 © 0.43 . . .
= 0.08 = 0.83 . . .
= Very High = High = Moderate = Low = Very Low
15 = 0.13 = 0.92 = 1.05 = 116 = 1.25
.
- = 0.09 = 0.64 = 0.73 = 0.81 = 0.87
= Business
o = 0.17 = 1.23 . 141 = 1.5 = 1.57
= Continuity
= 0.09 = 0.64 = 0.73 = 0.81 = 0.87
= 0.17 = 1.23 = 141 = 1.5 . 1.67
= Internation
= Local = Statewide = Regional = National al
= 1.6 = 0.19 = 1.38 = 1.58 = 1.74 = 1.88
= Physical Loss = 0.52 = 3.84 = 4.40 = 4.84 = 5.22
= Impact = 0.17 = 1.23 = 1.4 = 1.55 = 167
= 0.52 = 3.84 = 4.40 = 4.84 . 5.2
= 0.17 = 128 . 141 = 1.5 . 167
= A. 1 TOTAL RATING FOR CONSEQUENCES (C) : Sum values in for Consequences and enter in column C on Risk
Scor ing Worksheet
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<H 2.17> Threat Rating EHOIA

= Threat RATING FOR GIVEN
= ATTRIBUTE OPTIONS = Threat SCENARIO
= |nternal = Explosive = (BR
= BUILDING ] .
= n = X
= CHARACTERISTICS - tl = p w7l wzZ =2 =2 = Z = Z
= | = 1| = 0 = ol = of = ol = of = o = o
" a. = b, = C. = d. " e = u = o = B = n = n = = n = n =n
- - « ol = 6|l = 6| = 6 = 6 = ¢
=0 =1 LI | I T L |
" 0 = V|
=l = e
= (Occupancy = (Qccupancy = (Qccupancy . . . . . . . . . . .
. 21 Group | Group Il Group NIl
= Occupancy Use = 0.14 = 1.13 = 1.4 . . . . . .
= 011 = 0.89 =1 . . . - . .
<00 = 2200 - = 2400 - 2600 -
<400 <600 <800
= 0.14 = 0.68 . 0.85 . 0.97 . . . . .
= 011 = 0.53 . 0.67 .= 0.77 . . - . .
© 21,000 | = 22,000- | = 24,000 - 26,000 - |
- 2.2 - <2,000 <4,000 <6,000 <8,000 N A
= Number of <1,0000
= Occupants = 11 - 117 = 1.8 - 1.28 =13 . . . . .
= 0.87 . 0.92 = 0.9 = 1.00 = 1.04 . . - . .
L1 - = - = >
10,000 20,000 40,000 60,000 . > 80,000 . . R . . . . . .
- <20,000 - <40,000 - <60,000 - <80,000
= 1.3 . 1.3 - 1.3 - 139 - 14 . . . . .
= 1.06 . 107 = 1.08 = 1.09 = . . - . .
= Very Low = Low = Moderate = High = Very High
- 23 (1/10000) (1/1000) (1/400) (1/40) (1/10)
= Site Population
= Density = 0.1 = 0.81 = 0.93 = 1.02 = 1 . . .
= (per sq ft)
= 0.30 . 221 . 253 - 278 = 3.0 . . .
= Very Low = Low = Moderate = High = Very High . . . . . . . . .
= 2.
A4A - . = 0.29 . 2.14 . 245 . 2.69 =29 . . . . .
« 71| = Visibility / Symbolic
- H = 0.24 - 77 = 2.02 = 2.23 = 2.4 . . . .
= R = 251 =0 =1 =2 = 3 . >4 . . . .
= E = Zone |
" A * (<100 . 012 - 0.8 - 100 T .12 . . . .
=T ft)
. 252 0 «1-3 «4-6 = 7-9 - 210 LI R O B A L T
* 25 = Zonell
= Target . (2100 -
* Demsit | | g4 f1) = 0.30 . 221 = 253 .= 278 = 3.0
y
= 253 =0 = 1-6 7-12 13-19 = 220
= Zone Il
= (=300 -
. <1000 = 0.80 = 5.89 = 6.75 . 7.43 = 8.0
ft)
= Inaccessi = Accessibl . . .
= 2.6 ble e
= Overall Site . 0.14 . 1.4 . . .
= Accessibility
= 0.05 = 0.6 . . .
= No = Yes - - -
= 0.15 = 1.45 . . .
= 2.7.
7A1A = 0.13 = 1.25 . . .
= Facility
= 0.20 -2 . . .
= 2.7
= Target = 0.10 - . - -
= Potent = No = Yes . . .
ial
v 2 7.2 = 0.15 . 146 . . .
= Facility = 0.13 = 1.25 . . .
= Type - 0.20 .2 . - -
= 0.10 - 1 - - -
= T. 1 TOTAL Threat RATING (T) : Sum values for each Threat Scenario in column T on Risk Scoring Worksheet
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<H 2.18> Vulnerability Rating MI2EJt &
A0l & &= U= FSU BOHHA H=2
Distance to Unsecured Vehicles _ _
TFAFE AROISl = &4 el
o HIZE AUHE = Az BIUA H2
Perimeter Boundary Zoy0] 249 ALEl
. SIECl HE HA0 CHOLO AIZE ol 210I
Unobstructed View _ _
FHE 2AE = A= F=HESAH
Site
=W L= XotES2 St ZBIttHa 420
Unsecured Underground Access _
g2 = A= Itsd
. FE2ES MEGtLD U= AIEZ2NH H=XHAIA
Storage of Hazardous Materials co osoAs M Slo Mo
Collateral Underground, _ _ _
. ¢ ottHa A=0A SHE = 8l 28 A=
Adjacent Structures
Building Height GOotHa A2 =0l0 HE 27
Ratio of Total Area GOHA A2 13 HtEo HEN EOotta A=
/ Footprint Area dXMHEC HIZE
Building Configuration EIMHA H=22 SEH
Overhang 28 0|42 SE7 L= 2EZ2UY RF
Architecture Lobby, Retail Location 15 353212 24| & A& <X
Loading Dock, Mail ABS U omS 2D XA
Screening Location
Vehicular Penetration of Daza 70| BOIA H2T 2= oA
Exterior Envelope
Garage Location FXEC AXN GE AEE =25
Window Support Type Qe Fu 2O ¥ REOl FE YA
l . Window Bite Depth e F ITydu Rel&#Ho A& 20|
ulnerabili — = -
. y o Total Percent Window Area HOIA A8 Qule sa(®) dis
Rating Building -
Glass Type =& ]2l Bt
Envelope — _ _ — Z
Wall Type GOLH& A2 XIXISH| |8 202l SE
Windborne Debris Impact Windborne Debris(Sel DHHEO 2/st H&F)I|E
protection HEg RF
Structural System GOHA AE29 AT YA
Number of Bays in the Short _ _
S ) ) EIIA H29 & 28 bayol =
Building Direction
Structural Column Spacing s = gy Atol2l =& AHel
ructura ~
Column Height HE FHost 2229 JIs=0l
Components - - — _
Publicly Accessible S332t0 f/IXIst HE0l 201 Jtsst JIs2
and Systems _
Column S EH
Transfer Girder Conditions MOl 22 22 L SH=XIX SEH
Structural Enhancements _
GottHa A=29 28 oHE M
and Weaknesses
Primary External Air-Intake _
o AR3I| g2+ =0I
MEP Conditions
(Mechanical, Return Air-Intake Systems S22 EE9 A Y H2 Jtsd
Electrical, ir Distribution
‘ Internal Ai stributio AU SHi Al
Plumbing System
Systems) Critical Utilities Located
=2 fI"0l Y= R0l MU= S2 AL
Close to High Risk Areas v e ~
Internal Threat _ -
e ?1g - 8, =2, CBR
X —Intrusion, Explosion, CBR
Security
External Threat (Zone I) _ _
e 9 - Y, CBR
-Explosive, CBR
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<H 2.19> Vulnerability Rating — Site

EOtA

ATTRIBUTE OPTIONS

VULNERABILITY RATING FOR GIVEN

Threat SCENARIO

= Internal = Explosive = CBR
+ BUILDING M -
= CHARACTERISTICS =t -p o s I A LA B4
P = ol = ol = ol = ol = of = o
= a. = b. = c = d. " 8. = u = of = Bl = nf = = n = n = n =n
[ I “ o = g = of » ol = 6| = &
= Qo= LI I | I T |
o v
= n e
. 34 = =275 = 250 - <75 = 225 - <50 = 25-<25 . <5 . . . . . . . . .
= Distance to
= Unsecured
* Vehicles (ft) . 0.06 . 0.5 . 0.53 . 0.5 .+ 0.63 . . . . . . . .
= Ornamental = No
Cont inuous = Effective = Well- Temp, o Security /
Anti-Ram Anti-fRam * Integrated ;\nti—c;imb biscontiny | . . . . . . . .
Barriers Design CPTED )
Barriers ous
= 3.2
= Perimeter = 0.03 . 0.2 . 0.25 = 0.28 = 0.30 . .
= Boundary
= 0.01 = 0.08 = 0.09 = 0.10 = 011 . .
= 0.03 = 0.8 = 0.26 = 0.29 = 0.31 . .
= 0.02 = 0.15 = 0.17 = 0.19 = 0.2 . .
= 230 = 220 - <30 = 210 - <20 = 25-<10 = <5 . .
= 0.08 = 0.45 = 0.51 = 0.57 = 0.51 . .
= 3.3
= Unobstructed = 0.01 = 0.08 = 0.09 = 0.10 = 0n . .
= View (ft)
) ? = 0.02 = 0.12 = 0.13 = 0.15 = 0.15 . .
=T
. = 0.02 = 0.15 . 0.17 = 0.19 =02 . .
Utilit
Y « Utility | * Pedestrian
Tunnel or
= None Culvert to Tunnel to Tunnel to . . .
. 3.4 ° Bldg. Bldg.
= Unsecured Site
= Underground
* Access v 024 .17 . 213 v 24 . . .
= 0.09 = 0.63 = 0.76 = 0.86 . . .
= None = Low = Moderate = High . . .
= 0.08 = 0.45 . 0.54 = 0.61 . . .
= 3.5
* Storage of = 0.04 . 0.32 = 0.38 . 0.43 . . .
= Hazardous
= Materials
= 0.02 = 0.12 . 0.14 = 0.15 . . .
= 0.01 = 0.0 = 0.07 = 0.08 . . .
= Significan
. = None = Small = Medium = Major 9 - -
3.6 t
= Collateral
= Underground / . 010 . 072 . 0.63 . 0.91 - 0.98 . .
= Adjacent
= Structures
= 0.09 = 0.67 . 0.7 . 0.84 = 0.91 . .

T. 1 TOTAL FOR VULNERABILITY RATING (V) : Sum
Assessment Rating (Part V)s

values in each column and enter on time V.1 on Vulnerability
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<X 2.20> Vulnerability Rating — Architecture

=N

ATTRIBUTE OPTIONS

VULNERABILITY RATING FOR GIVEN
Threat SCENARIO

= Explosive
. | . E
= BUILDING sl
+ CHARACTERISTICS S O I RN I B AR«
r -I-C-o-o-o_n-o-o
= a. b. = c. d. = e. _u-o-B-n-n-n_e-n-n
_s-s-R-s-s-s_ = 8| = ¢
-I'I -I-I-III-I-II
v
.ol o
= n €
=100 - =100 -
=20 - = 250 -
e <150 <150
(1 11r) <0 <10 (9-12 (o-12 : R R R
(2-8 flr) = (48 fIr)
fir) fir)
= 0.02 0.10 = 0.13 0.15 = 0.16 .
= 0.01 0.07 = 0.09 0.11 =012 .
= 0.02 0.09 = 0.12 = 0.13 = 0.15 .
= 4l . 0.07 0.41 . 0.52 + 0.5 * 0.65 .
= Buildin Height
P 9 9 « =200 - 2500 - ~ 2800 - 21000 - 1500
<500 <800 = <1000 <1500 (=121 . . . . .
(16-40 (41-60 = (61-80 (81-120 f1r)
flr) flr) fir) fir)
= 0.16 0.17 = 0.17 0.17 0.176 .
= 0.12 0.12 = 0.12 0.13 0.128 .
= 0.15 0.15 = 0.15 0.16 = 0.16 .
= 0.67 0.68 = 0.68 =071 =072 .
=10 - = 230 - 250 -
- < > . . . . .
10 <30 <50 <100 100
= 0.00 0.03 = 0.04 = 0.04 0.044 .
= 4.2
= Ratio of Total Area = 0.00 0.02 = 0.03 = 0.03 0.032 .
= / Footprint Area
= 0.00 0.03 = 0.03 = 0.04 = 0.04 .
= A
= 0.02 0.13 = 0.15 0.17 = 0.18 .
=T
" ¢ = Circular = Re-entran
. h Box = Concave . . . . . .
= 4.3 Convex t Corners
* e euinding
.t X . = 0.01 0.08 = 0.10 0.11 . . . .
= Configuration
" e
- = 0.03 0.23 = 0.28 0.31 . . . . .
. =10 -
t = None <5 = 25-<10 215 . . . . .
. <15
vl o4e
.o " Overhang (ft) = 0.03 0.23 = 0.20 0.23 = 0.31 - - - -
= 0.02 0.12 = 0.13 0.15 = 0.16 . . . .
Adjacent
= 45 External = External + Within lto
= Lobby/Retail = Detached & but not Footorint ocowpied | " . . . .
Location (in Separated Separated P A P
relation to main reas
building footprint) = 0.04 0.32 = 0.36 = 0.40 = 0.43 . - . . .
Exterior T A
= Offsite / to Per imeter = Adjacent Under . . . . .
. 4.6 None . & to Assets Building
. Building
* Loading Dock Separated
= and/or Mail
= 0.04 0.32 = 0.36 = 0.40 = 0.43 . . .
= 0.01 0.06 = 0.07 = 0.07 = 0.08 . . .
= 47 = No Yes . . . . . .
= Vehicular
Penetration of . 0.06 0.63 . . . . . .
Exterior Envelope
= Adjacent = Adjacent
Adjacent Jm ]to
= None & Above . . . .
Critical Occupied
Grand R
Utilities Areas
= 4.8
« Garage Location *0.04 0.32 * 0.38 * 043 - . . .
= 0.07 0.52 = 0.63 = 0.71 . - . .
= 0.01 0.06 = 0.07 = 0.08 . - . .

= V.1 SUB-TOTAL FOR VULNERABILITY RATING (V) : Sum values in each column and enter on line V.1 on Vulnerability
Assessment Rating (Part V)
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<X 2.21> Vulnerability Rating — Building

Envelope BIIAM

V.2 SUB-TOTAL FOR VULNERABILITY RATING (V) :

Assessment Rating (Part V)

VULNERABILITY RATING FOR GIVEN
ATTRIBUTE OPTIONS Threat SCENARIO
Internal Explosive CBR
BUILDING | E
CHARACTERISTICS n X
t D z 4 4 4 4 z
r | [ 0 [ 0 0 [4
a. b. c. d. e. u [} B n n n n n n
s s e ) ) ) 0 [
| | | 1l 1] | I} m
0 v
n e
‘ No Punched Glass &}Metal Aibbon Point
5.1 Windows Framing Suppor ted
Window
Support
Type 0.06 0.46 0.53 0.58 0.63
0.13 0.96 1.10 1.21 1.3
20.5 0.9 in. <0.5 In.
5.2
Window 0.03 0.31
Bite Depth
0.07 0.67
<0 220 - <40 240 - <60 260 - <80 =80
0.03 0.22 0.25 0.28 0.3
5.3
Total %
B8 . 0.07 0.49 0.57 0.62 0.67
Window
U | Area
[ 0.13 0.96 1.10 1.21 1.3
L
D
| 0.05 0.37 0.42 0.46 0.5
N
G
. . Heat
Laminated Security Tempered Strengthened Annealed
E Glass Film Glass 0 Glass
Glass
N
v
E 5.4
L Glass Type 0.03 0.23 0.26 0.29 0.31
0
P 0.06 0.46 0.53 0.58 0.63
E
0.13 0.96 1.10 1.21 1.3
. . Lt. Frame or
Cast-in-place Precast or Massive Slender
Reinforced Curtain Wall Reinforced Unreinforced .
Unreinforced
Concrete Masonry Masonry
Masonry
5.5 0.03 0.23 0.26 0.29 0.31
Wall type
0.07 0.49 0.57 0.62 0.67
0.03 0.22 0.25 0.8 0.3
Post Benchmark
All other
Year
5.6
Windborne 0.02 0.16
Debris
Impact 0.03 0.31
Protection
0.07 0.57

Sum values In each column and enter on line V.2 on Vulnerability
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<H 2.22> Vulnerability Rating — Structural Components and Systems I} A

ATTRIBUTE OPTIONS

VULNERABILITY RATING FOR GIVEN Threat SCENARIO

V.3 SUB-TOTAL FOR VULNERABILITY RATING (V) : Sum values in each column and enter on line V.3 on Vulnerability
Assessment Rating (Part V)

Internal Explosive CBR
BUILDING
CHARACTERISTICS rI1 E
t p z z 4 z z 4
r | o ] o o o o
a. b. c. d. e. u [4 [} n n n n n n
s s e [ e e e e
| | | 1 1] | 1} 1]
0 v
n ]
Tilt-up or
Reinf Conc Braced Frame Frame Lt. Metal
Shear Wal | N w/infill or Frame or
Exterior w/Core or A ]
or Bundled Reinf. Brick or
Frame Precast .
Tubes Masonry or Timber
6.1 Belt Truss
Structural System
0.04 0.32 0.36 0.40 0.43
0.03 0.23 0.26 0.29 0.31
0.07 0.49 0.57 0.62 0.67
25 23-<5 <3
6.2
Number of Bays in Short 0.04 0.35 0.43 -
s Building Direction
c 0.03 0.27 0.33
T
u <15 =215 - <25 225 - <40 =40 - <60 260
R |63
A R 0.04 0.32 0.36 0.40 0.43
Column Spacing (ft)
L
0.03 0.24 0.28 0.31 0.33 -
c
0 <12 =212 - <24 =24 - <36 =36
Wl ee
P R 0.04 0.32 0.38 0.43
Column Height (ft)
0
N 0.03 0.24 0.29 0.33
E
N Nore Yes, Yes,
T Massive Slender
s | 65
Publicly Accessible
Column 0.04 0.35 0.43
A
N 0.03 0.27 0.33
D
Int. Girder Int. Girder Ext. Girder Ext. Girder
M None Sup. 1 Sup. 1 Supporting | Supporting
; column column 1 column 1 column
T
£ 6.6
. Transfer Girder 0.09 0.63 0.73 0.80 0.86
Conditions
S 0.06 0.46 0.53 0.58 0.63
0.13 0.96 1.10 1.21 1.3
0.07 0.51 0.58 0.64 0.69
Sub-
Har dened Robust None Marginal
standard
8.7 0.09 0.63 0.73 0.80 0.86
Structural
EnhEncenEnts 0.06 0.4 0.53 0.56 0.63
& Weaknesses
0.10 0.77 0.88 0.97 1.04
0.11 0.81 0.93 1.02 1.1
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<H 2.23> Vulnerability Rating — Mechanical/Electrical/Plumbing & JIA]

ATTRIBUTE OPTIONS

VULNERABILITY RATING FOR GIVEN
Threat SCENARIO

Internal Explosive CBR
BUILDING
CHARAGTERISTICS e
n X
t p z 4 4 4 4 4
r | [4 [ 0 0 0 0
a. b. c. d. e. u [ [} n n n n n n
s s e [ [ o e o
| | I Il 1} | I} []
[ v
n e
>30 ft or Roof >10 - <30 ft >0 - <10 ft Ground Level Below Grade
0.03 0.24 0.27 0.30 0.32
71
Primary External
Air Intake 0.37 2.73 3.12 3.43 3.7
Conditions
M
E
¢ 0.62 4.57 5.23 5.76 6.2
H
A
N
| 0.53 3.91 4.47 4.92 5.3
C
A
L
/ Ducted Subject t
ucte ubject to
E Ducted Secured N Undecuted !
L Accessible Buoyancy
E
c
T
R 7.2 0.12 0.85 1.02 1.15
| Return Air
C Intake System
A
L 0.15 1.09 1.31 1.48
/
p
L
v 0.0 2.21 2.66 3.00
M
B
|
N
g Mul d/S
ulti-Zoned/Si
S High Risk nole System Single System/
Y 7.3 Separated a'e B Unducted
. Ducted
S Internal Air
T Distribution
E System
M
S
0.12 0.93 1.15
No Yes
7.4
Critical
Utilities 0.04 0.43
Located Glose to
High Risk Areas
0.02 0.16

V.4 SUB-TOTAL FOR VULNERABILITY RATING (V) :

Assessment Rating (Part V)

Sum values in each column and enter on line V.4 on Vulnerability
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<X 2.24> Vulnerability Rating

- Security HILAN

VULNERABILITY RATING FOR GIVEN
ATTRIBUTE OPTIONS Threat SCENARIO
Internal Explosive C8R
BUILDING lE
CHARACTERISTICS } p c g g g g g g
a b c. d . u o -] n n n n n n
s s R e e e -] [} [}
| | | 1 1] | 1 1]
0 v
n e
8.1.1.1 =3 Systems 2 Systems 1 Systems None
8-1.11 Number of
| N
Detection 0.12 0.90 1.08 1.216
n Systems
t
4 . Meets Min.
u Highly . . . .
8.1.1.2 X Effective Requi rement Ineffective | No Security
s Effective
Overal | s
! Security
0 Effectiveness
n 0.49 3.58 4.10 4.52 4.864
8.1.2.2 =23 Systems | 2 Systems 1 Systems None
8.1.2| Number of
E Detection
X Systens 0.05 0.39 0.48 0.536
8.1 P
Internal | Meets Nin
o Highl y
Threat 8.1.2.2 g y Effective Requi rement Ineffective | No Security
s Effective
Overal | s
! Security
0 Effectiveness
n 0.21 1.58 1.81 1.969 2.144
8.1.8.1 >3 Systems 2 Systems 1 Systems None
S Number of
E Detect lon
c Systems 0.09 0.65 0.78 0.884
8.1.3] ™
u
R c . Meets Min.
B Hiohly Effective Requirement Ineffective No Security
| R 8.1.8.2 Effective
T Overal | s
Y Security
Effect iveness 0.35 2.61 2.89 3.28 3.53%
8.2.1.1 >3 Systems | 2 Systems 1 Systems None
8-2.1\ Number of
E Detect ion
X Systens 0.03 0.22 0.26 0.294
p
|
o Highly Meets Min.
8.2.1.2 Effect] Effective Requirement | Ineffective | No Security
s Overal | ective s
I Security
0 Effectiveness
8.2 n 0.12 0.87 0.99 1.09 1.176
Zone 1
Threat
8.2.2.1 =3 Systens | 2 Systems 1 Systems None
Number of
Detect ion
Syst 0.07 0.53 0.64 0.724
g.0.p| Systems
c
Meets Min.
" 8.2.2.2 Hidhly Effect Ive Requirement | Ineffective | No Securit
R Overal| Effective a s y
Security
Effectiveness
0.29 2.13 2.44 2.69 2.89 -

V.0 SUB-TOTAL FOR VULNERABILITY RATING (V) :

Sum values in each column and enter here

V.1 SUB-TOTAL FOR VULNERABILITY RATING (V)
Rating (Part 1)

: Enter values for each column from line V.1 on Vulnerabi

lity Assessment

V.2 SUB-TOTAL FOR VULNERABILITY RATING (V)
Rating (Part 11)

: Enter values for each column from line V.2 on Vulnerabi

lity Assessment

V.3 SUB-TOTAL FOR VULNERABILITY RATING (V)
Rating (Part 1lI)

: Enter values for each column from line V.3 on Vulnerabi

lity Assessment

V.4 SUB-TOTAL FOR VULNERABILITY RATING (V)
Rating (Part IV)

: Enter values for each column from line V.4 on Vulnerabi

lity Assessment

V.5 TOTAL VULNERABILITY RATING (V) : Sum values from lines V.0, V.1, V.2, V.3, and V.4 and enter total for each
Threat Scenario in column V on Risk Scoring Worksheet

,64,




(2) AlyE o H7EE1617)

SRt me ARY gdsddns g Amel wWpAss A 9slA
Internal Attack, External Explosive, External CBR(Chemical, Biological, Radiological)
o Al T AvEe® &7, 9719 Auele® st dF Aluy e a2 <&
2.25>9F 2

<E 2.25 AllLjel@ s=21617)

i

Al L el 2

10

Other Internal Attack (Intrusion)

Internal Attack Internal Explosive Attack

Internal CBR Release

External Zone | Explosive Attack

External Explosive Attack External Zone || Explosive Attack

External Zone |1l Explosive Attack

External Zone | CBR Release

External CBR Release External Zone || CBR Release

External Zone |1l CBR Release

!
do

Q@ F90) e A FEe

<32.25>¢F 7ol 9] AvtE] Qe o5 HrtE X
&2 (Internal Attack)> &9k}

- Lubst sl e FAYNE B9 F4L BHow
Aglolit AbgrEel W2 AAsks A i P APl A RERE W
FAL v

- A5 WE9 "y 3 9ES H7FEE Internal AttackS W 2o 98k Other
Internal Attack(Intrusion)®} W& Z1to] 9]t Internal Explosive Attack 1331 AE
e stagtel] 93k Internal CBR Attack & %%

- TS AE R Hyd g oS Hele AP AR giito]l HAY A didol
H 9+ Abe S 133 A o 2 A External Explosive Attack®} External CBR Release
S YA AEZRE Y Agd wal Zone 1, Zone I, 183l Zone [IE 75 o A

16) A1 43 &A<9. (2011). “Rapid Visual Screening< %3 o] 2E5AES Hy I 47 a3 0+283 =87 4 114
A2%, PP55762,
17) FEMA. (2009), "FEMA 455 - Handbook for Rapid Visual Screening of Buildings to Evaluate Terrorism Risks”
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- "l F4o] AR S WE 7Hgste] [19218]9F 2ol Ayl e mE 99 JYgE
B Zone [& HAAE 9y 25 100 feet(30.48 meter) V|7, Zone I 100 feet(30.48
meter)©] % 300ft(91.44 meter)"| %k, 18] 3 Zone 11+ 300 feet(91.44 meter)©] A 1000ft

(304.80 meter)"| o 2 FEF{FHE

Zone 1
(< 100 ft : 30.48 m)

Zone 2

{= 100 - < 300 ft :
= 3048 - < 91.44 m)

catzdE

[I8 2.18] AlLtE|2 79 H2
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(3) Rapid Visual Screening ¥ 7FH

Hel 4o 93 Hrigd dEe dAdes Alyzglee A 7FA H7E 849
Consequences, Threat Rating, 22] 32 Vulnerability Rating ¥ 7}3}%9] Axjo] & <
goz Hojxo
- Consequences, Threat Rating, Vulnerability RatingS =] Ao 24 A5 24
¥2.26>9F o]l A = A 2w "I = HIE ST

ot
I

¥ 2.26> UMMl b= RVS HIHE

nawg I B

o L) T3]
HEL & 4500~ 10 | | I
L | OHeE 10 - 20 b I 4 09 | 154 | 088 | 164 | 104 108 | 08
Lonequenced | 14 | BEd BR Ka d I 1 025 | op4 | 008 | bo¢ | 0@ M | ngs
15 | 4BAas i o Jx | os | oes [ 12 | oes | om ;
: 16 | gl ey an (2] +| 4 LA | age | ass | e | 4w ans F
£ o | Ba | an | 6w | &% | PTOEN
FES #o JEm 2 I O O IV Y T ) b [ [] [
MEEE 4000 - 4400 ] I |1 [ as [ an [ o | o EETEED 8
T [TETHIE] = |5 0 [} 0 it 3 [} 11 1 []
TREITIEEE] [T sf J3 | e [ am [ || 0 b | @ | @ 8
f 231 | Zone ] (¢ 30m) ! = B [ ¢ L] 088 ] o [ 0 g
2 Thepat fsng | 282 | Zona Itz m - € §In) 1-4 | | 0 0 0 o | m | e o | m | 0
g 253 Zena (& Glm - 3 05 1-13 | | ] [} ] ] o | e | 0 [
16 | o UETEY L R | o] 1 | 14 | 0 [ 0 06 [ 0
FEEIET ] Yor =l 12 W | L s | 15 1 1 13% 1 1
EETEE i R Tis s [ [ 1 | 2 1 || 2 1
[ 93 |5 | 9w | ow | om | ans | sw | 9w | 4n
51| w0 GR REIY AR ¥ Tmed | |2 [ [ ] 05 [ ] ] 4 ]
FREED T/ BATE  §0E U BuE s Jom | 0 | o [ox | 0 | 0 |ow | & | @
R =14 3 | B o 01 a1 418 0 0 019 0 0
15 34 | RO GE A% Bpd ] W | o [ o | om | 0 | o | & | 8 | ¢ 3
15 | WERd B3R [T o] Jo | o8 | o [ o | oom [ om | 0 0 0 0
36 | BAn nuuul) e 32§ [ -l | 0 0 [ o1 | e | o 0 [ ]
i i . E L | [ te | oas [ o | aoe [ or | o |ew [ e | 0
TRETTT i - 153 4 (1M1 ) P ] e [ete | e | et | onr | o | ass | as | om
42 | Y/ 1g HeTE v -5 || B | o [oae | o [es [ e | o | om | o;s | 01
METS [ET] - 0 0 0 | o8 | om | e | 0 [ []
i | BRR 25 o [ECRETE N 0 0 ? 8
Lachiectire | 48 | Rl SOEHH DR TR GNND UK | | NE B S0 UE o] I8 0 04 0 0
EIEE - o A ol G 2L Ao o 0eE [
47 | AW Ry RESEE oy | | 0 [ ] ]
18 | ALY HEED DN U3 AJs | o | & }3‘% M ?‘g‘. ?}ﬁ 2 8
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- FEMA 455-Handbook for Rapid Visual Screening of Buildings to Evaluate Terrorism

Risks®] H7pg¥ioe=  oiddeEe Hr7bE  $33 99 Ay e

o &t

Ci(Consequences), Ti(Threat Rating), Vi(Vulnerability Rating) #t< 2] (1)o] A -&3}

AA Y& = (Total Risk) RS AHA

9
— 10 10
R—7.227\/§](c;><];>< V) (1)
n=1
C, = Consequences for scenarioi
T; = Threat rating for scenario i

V, = Vulnerability rating for scenario i

- 2 (1)< &ste]l A ¥ R(Total Risk)#k2 9 < R < 90009 HHE 7HA L U=

- R(Total Risk)3tS 719 % FEMA 455-Handbook for Rapid Visual Screening of

Buildings to Evaluate Terrorism Risksoll A& 71l &) 7HA &= dAH T =

A Z R(Total Risk)e] el wel 9 < R < 30069 H9E A 9=, 3,006 <R
6,003¢] HY=S = 9=, 183 6003 <R < 90009 HYE 1 Y3 wE BFsta

om <E 227>% e

<H 2.27> Risk Scorelfl (& RAEE E&
FEE EF T HF
N f8s 9<R < 3,006

3,006 < R < 6,003

6,003 <R < 9,000
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2. HEHE=E F7}

7}

3

3

HHHd =

o =
28-S F3

7F. FEMA 455¢] RVS A

e

)

AO

7Heh
- FEMA 455-Handbook for Rapid Visual Screening of Buildings to Evaluate Terrorism

3

b2

(1)

FEMA 455914+ A&

Kol

Eie

Ao A Fz2A] 228 9] Envelope2| ¢

=
L.

!
T

e
_r
_10

2.28> BIHH

<=

M gl e T e e T e e e e e e e e e e e e e e e e o e e e

% T |7 |T|IT|T|T|T|IT|IT|T|<|<|IT|T|<T|<|<|I<|T|<|<|<|<|<

e I RN e o e el e e e e R e e e e B e ol e e Rl e e e e

o= | A | AN | TR | R | TR\ TR\ W HT| R | TR\ W TR M| R | TR\ TR || AT | T A

<A <A <A

B | =n m,# = | <R m,_ <0 =R | 7R <R m,ﬁ ol B e B e e s B e T a8 s B
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G

=R A= EIE 22 2 2|8
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Mlelele|” olo|Qlu|@|Q|R| v SIESERSHRZAECHESH RSN R
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(2) RVSE %3 "e9dx H7143
- FEMA 455-Handbook for Rapid Visual Screening of Buildings to Evaluate Terrorism
Risks W7Ha% e g8t 4 ()& Eshe] A= Helol & 441919 =(Total
Risk)= B7b4 A=) olo] mat A Bl YARAA Jdagon], Brt A}

= <3 229>¢ #5

<H 2.29> BIIHA A2 MALBE L FABE 25
Total External | External Internal Internal Internal
9,000 3,000 3,000 1,000 1,000 1,000 -

Total Risk 6,053 1,708 1,353 716 810 536

AZdsS 1 REE
% 67 57 45 72 81 54
Total Risk 5,542 1,794 1,133 667 697 621

B A= s FEx
% 62 60 38 67 70 62
Total Risk 5,075 1,855 1,080 544 543 397

[Fal= = /8x
% 56 62 36 54 54 40
Total Risk 4,834 1,315 1,762 477 535 300

200mO0| A D22 Ega =
% 54 44 59 48 53 30
Total Risk 5,467 1,578 1,837 583 702 488

EdS s FEx
% 61 53 61 58 70 49
Total Risk 6,001 1,633 2,200 583 626 497

F s = gk
% 67 54 73 58 63 50
Total Risk 5,250 1,829 1,124 615 617 574

G A= s fEx
% 58 61 37 61 62 57
Total Risk 5,456 1,702 1,694 630 684 617

H2= s FEx
% 61 57 56 63 68 62
Total Risk 5,240 1,589 1,636 582 674 579

| A2 = gk
% 58 53 55 58 67 58

150 ~200m -

Total Risk 5,155 1,421 1,693 586 663 523

J s s fEx
% 57 47 56 59 66 52
Total Risk 4,941 1,410 1,789 477 561 338

K& s fEx
% 55 47 60 48 56 34
Total Risk 5,274 1,522 1,917 520 577 337

LS s FEx
% 59 51 64 52 58 34
Total Risk 4,772 1,236 1,419 579 626 441

M2AS = /8x
% 53 41 47 58 63 44

100~ 150m

Total Risk 4,452 1,024 1,628 397 505 337

NS s fEx
% 49 34 54 40 50 34
Total Risk 4,133 1,214 1,417 481 5083 367

0= s FEx
% 46 40 47 48 50 37
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Total Risk 4,129 1,361 1,124 435 542 361
Pas s A8k
% 46 45 37 43 54 36
Total Risk 4,512 1,368 1,463 523 565 486
QA= = 8k
% 50 46 49 52 56 49
100~ 150m
Total Risk 3,661 1,089 1,294 391 430 353
R2=S s A8k
% 41 36 43 39 43 35
Total Risk 3,325 1,078 1,108 379 403 283
SA= s 8k
% 37 36 37 38 40 28
Total Risk 3,362 954 1,186 366 404 298
TAE s A8k
% 37 32 40 37 40 30
Total Risk 3,308 939 1,209 293 358 207
50~100m uads s 8k
% 37 31 40 29 36 21
Total Risk 2,339 381 870 88 172 89
V2aE PSS =
% 26 13 29 9 17 9
Total Risk 3,572 1,121 1,294 325 352 214
Was s A8k
% 40 37 43 32 35 21
50m0] et
Total Risk 1,968 358 726 117 207 164
Y A2 N I8k
% 22 12 24 12 21 16

- AANEE FrrA A= UMY dE 245 FollA 252 ALow) 1FEO <R <
30060 HF7tE Ao, 152 iL(High) 918 %=(6,003 < R < 9,0000= F7F= A= v
2 2159 AAAA == T (Medium) 913 %=(3,006 <R < 6,003)= YEtats =l =4
e B 928 A2S ggo® gesl HASAS 4 95 =on gukd

= A8 gol7t Eobd S HY o Ugk AAANIETE =2 Ao Y

lo

A
ay

M)

t}. Building Envelope 918 %= &

ro,
M

(1) A28 &l (Window Support Type)'® "
- FEMA 455% ZEAAF o] we} <%230>3 o] 5GA R BHF3le] H A S H7let
o

Al Qs Aol sle FEVE 7HE b ek, Ei’ﬂ‘ﬁ"]‘% AolEAd A7 gF2 Ad S
Tz A A EE3) <H231>= =l A5E 2400l I B ol 24708 =

| Glass and Metal Framing 2. & 7} “‘01 AAE S 71 &2 97)% 9] Ribbon
o] Y= HAAHNS
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<I 2.30> Window Support Typee| &&F16)17)

c. Glass and Metal

a. No Windows b. Punched ) e. Point Supported
Framing
otH A
<H 2.31> Window Support Typell &It
Internal Explosive CBR
TOIHA AE =
Intrusion | Explosive CBR Zone | Zone Il Zonelll Zone | Zone ll Zonelll
AAS c 0.53 1.1 1.1
B2 d 0.58 | 1.21 | 1.21
cAS d 0.58 | 1.21 | 1.21
DAS d 0.58 | 1.21 1.21
E 22 d 0.58 | 1.21 | 1.21
Faas c 0.53 1.1 1.1
G AS d 0.58 | 1.21 | 1.21
H2e d 0.58 | 1.21 | 1.21
| 22 d 0.58 | 1.21 | 1.21
J s c 0.53 1.1 1.1
K242 c 0.53 1.1 1.1
LA d 0.58 | 1.21 1.21
MAS ¢ 0.53 1.1 1.1
N 22 c 0.53 1.1 1.1
02A2 d 0.58 | 1.21 | 1.21
P22 e 0.63 1.3 1.3
QAS c 0.53 1.1 1.1
RAS c 0.53 1.1 1.1
s A2 ¢ 0.53 1.1 1.1
TAS c 0.53 1.1 1.1
U ¢ 0.53 1.1 1.1
Ve c 0.53 1.1 1.1
W2is ¢ 0.53 1.1 1.1
(== b 0.46 | 0.96 | 0.96
B7 0.55 | 1.14 | 1.14
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2) FEZdy 2o (Window Bite Depth)'®!”

- B el 59 2 5
Fol 24U A5 ARHTIR BRANS <E 20255 FEEAYS A0l )
ST BR WA <E 233> T AFE 45E YrHE dnd

<H 2.32> Window Bite Depth E&10)17)

Windov: Frame a. =1.27cm (More than or equal to 0.5 in)
Bite
I ’
b. (1.27cm (Less than 0.5 in)
<X 2.33> Window Bite Depthll &It
Internal Explosive CBR
EOLH& 28 EHAI
Intrusion | Explosive CBR Zone | Zone Il Zonelll Zone | Zone Il Zonelll
A2 a 0.03 | 0.07 | 0.07
B 22 a 0.03 | 0.07 | 0.07
cAd= a 0.03 | 0.07 | 0.07
D22 a 0.03 | 0.07 | 0.07
EdE a 0.08 | 0.07 | 0.07
F 22 a 0.03 | 0.07 | 0.07
G A2 a 0.03 | 0.07 | 0.07
H2=2 a 0.03 | 0.07 | 0.07
| 22 a 0.03 | 0.07 | 0.07
J 22 a 0.03 | 0.07 | 0.07
K242 a 0.03 | 0.07 | 0.07
L 22 a 0.03 | 0.07 | 0.07
M2 a 0.03 | 0.07 | 0.07
N 22 a 0.03 | 0.07 | 0.07
0= a 0.03 | 0.07 | 0.07
paZ a 0.03 | 0.07 | 0.07
QAS a 0.03 | 0.07 | 0.07
Rz=2 a 0.03 | 0.07 | 0.07
s A2 a 0.03 | 0.07 | 0.07
T2 a 0.03 | 0.07 | 0.07
ue a 0.03 | 0.07 | 0.07
Vs a 0.03 | 0.07 | 0.07
WAz a 0.03 | 0.07 | 0.07
v 22 a 0.03 | 0.07 | 0.07
b 0.03 | 0.07 | 0.07
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<HE 2.34> Total % Window Area =x'017

m Example estimates:

a. < 20% (less than 20%)

ro
%

b. 20 ~ 40%
(Greater than or equal to 20%, less than 40%)

c. 40 ~ 60% ‘

(Greater than or equal to 40%, less than 60%)
d. 60 ~ 80%

(Greater e than or equal to 60%, less than 80%)

. ol =
" ’(I)kyp row (fr\%ln lci('l) to 1‘1%]11.))1 2% Ot 10% -,—l %4
= Option a: < 20% Option b: 25% Option c: 40%
" Bottom row: > % %
" Option e 80% Option d: 75% Option c: 55% e. 80/ (Greater than or equa l tO 80/ )

<X 2.35> Total % Window Areall &t

Internal Explosive CBR

ol
N
)

i
X

Intrusio Explosiv|

Y 2
o

A

CBR |Zonel |Zonell | Zonelll | Zone I | Zonell | Zonelll
n e

0.3 0.67 1.3 0.3 0.3 0.5

0.3 0.67 1.3 0.3 0.3 0.5

0.3 0.67 1.3 0.3 0.3 0.5

0.3 0.67 1.3 0.3 0.3 0.5

0.28 0.62 1.21 0.28 0.28 0.46

0.25 0.57 1.1 0.25 0.25 0.42

0.3 0.67 1.3 0.3 0.3 0.5

0.3 0.67 1.3 0.3 0.3 0.5

0.28 0.62 1.21 0.28 0.28 0.46

0.25 0.57 1.1 0.25 0.25 0.42

0.3 0.67 1.3 0.3 0.3 0.5

0.3 0.67 1.3 0.3 0.3 0.5

0.25 0.57 1.1 0.25 0.25 0.42

0.22 0.49 0.96 0.22 0.22 0.37

0.28 0.62 1.21 0.28 0.28 0.46

0.3 0.67 1.3 0.3 0.3 0.5

0.28 0.62 1.21 0.28 0.28 0.46

0.28 0.62 1.21 0.28 0.28 0.46

0.3 0.67 1.3 0.3 0.3 0.5

0.3 0.67 1.3 0.3 0.3 0.5

0.25 0.57 1.1 0.25 0.25 0.42

0.25 0.57 1.1 0.25 0.25 0.42

0.28 0.62 1.21 0.28 0.28 0.46

o) P O e B e e e e e P O F e Y e P PR ENA T P P

<ls|<| a8 |ln|mlo|v|oZz|Z20 R l—|~Zo"E|oa|w| >
TIa0 |0l ||l | a|T|Io(o |00 |l |o|0 ||| |0

0.22 0.49 0.96 0.22 0.22 0.37

= A | e | | | | || | | o | e | | || | | | | | | | e |

ot

0.28 0.62 1.21 0.28 0.28 0.46
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(4) $2l9 Z£7F(Glass Type)'9'"
- A& F89 F7Fo wEt I EE vkt <F236>9F Zo] &
7

L
>~
(o]
— O
I
X
v
X
o

2] (Laminated glass)+= & &9 dzdo] 7Fs TR 258 Yo
A7 ] 2A], JHREAo] dut 29 358 AL ZE e WA Ao = o}
AL f2) T o WaE Holrm, el AR ¥z YA W 2
W2 8] F<E237>2 Ul AS5E 24705 H7F 239
<HE 2.36> Glass Type 221017
a Hetsel (Laminated glass)
oF &
b otXM K2l (Security glass)
c 2st8el (Tempered glass) ‘

o
v
H

sl & gt2ste2| (Heat strengthened glass)

o2 2| (Annealed glass)

0]

gl
02
o

<HE 2.37> Glass Type2 &I}

Internal Explosive CBR
BIlOA 2E 2%
Intrusion | Explosive CBR Zone | Zone Il Zonelll Zone | Zone Il Zonelll
A2 a 0.03 | 0.06 | 0.13
B AS a 0.03 | 0.06 | 0.13
c22 a 0.03 | 0.06 | 0.13
DAS a 0.03 | 0.06 | 0.13
E2e a 0.03 | 0.06 | 0.13
Faag a 0.03 | 0.06 | 0.13
G A2 a 0.03 | 0.06 | 0.13
H22 a 0.03 | 0.06 | 0.13
| 212 a 0.03 | 0.06 | 0.13
J 22 a 0.03 | 0.06 | 0.13
K212 a 0.03 | 0.06 | 0.13
LA a 0.03 | 0.06 | 0.13
NS a 0.03 | 0.06 | 0.13
NAS a 0.03 | 0.06 | 0.13
02 a 0.03 | 0.06 | 0.13
PSS a 0.03 | 0.06 | 0.13
QA2 a 0.08 | 0.06 | 0.13
RS a 0.03 | 0.06 | 0.13
s e a 0.03 | 0.06 | 0.13
TAS a 0.03 | 0.06 | 0.13
ude a 0.03 | 0.06 | 0.13
Ve a 0.03 | 0.06 | 0.13
WAe a 0.03 | 0.06 | 0.13
y 22 a 0.03 | 0.06 | 0.13
=2 0.03 | 0.06 | 0.13
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(5) ¥ €Y (Wall Type)'®'"

- FEMA 455914 ¥ B} S <HE23>A 9 5FF=E FF739s % eld a8 &7 9
HE7) gre o] fr = A Al 53 s W AT =2 HAlRE AYH 2
o] == gre Ao 918 <H239>2 AU A=FE 2475l HyF 23]

<H 2.38> Wall Type 221017
A SI&EId E2232|E (Cast-in-Place Reinforced Concrete)
oFtX
B HEZ (Curtain wall)
C T2|HAE, A3 ZHS (Precast Panels/Reinforced Masonry) ‘v
D SHS HIEY X&Y (Massive Unreinforced Masonry) -
c ATy = 2 Z&Y (Light Frame or Slender Unreinforced e
Masonry)
<HE 2.39> Wall Typell Ot
Internal Explosive CBR
TOICHA 2AE 2]
Intrusion | Explosive CBR Zone | Zone Il Zonelll Zone | Zone || Zonelll
AAHE b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
B A= b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
c 22 b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
D AHE b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
EA= b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
Fas b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
GAHES b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
H 22 b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
| e b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
EE a 0.03 | 0.07 | 0.07 | 0.03 | 0.03 | 0.03
K212 b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
LA b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
M2 a 0.03 | 0.07 | 0.07 | 0.03 | 0.03 | 0.03
NAE a 0.03 | 0.07 | 0.07 | 0.03 | 0.03 | 0.03
0 b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
p e b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
Q22 b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
RAES b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
S 22 a 0.03 | 0.07 | 0.07 | 0.03 | 0.03 | 0.03
TAS b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
EE b 0.23 | 0.49 | 0.49 | 0.22 | 0.22 | 0.22
v 22 b 0.23 1 0.49 | 0.49 | 0.22 | 0.22 | 0.22
W22 b 0.23 1 0.49 | 0.49 | 0.22 | 0.22 | 0.22
v e a 0.03 | 0.07 | 0.07 | 0.03 | 0.03 | 0.03
B2 0.19 | 0.40 | 0.40 | 0.18 | 0.18 | 0.18

,76,



(Windborne Debris Impact Protection)
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- upze o3 A& A= AolE FA
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(8) FH Aol &7 = (Nominal Cable Strength)
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Nominal Cable

Strength y

Stress at .
Prestretching Force Stress(o) vs. Strain(£) Curve
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Cable Strength Secant Line
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<3 4.16> Fitting Reduction Factors

Fitting Reduction
Factor N,

Type of Termination Rope Strand
Poured socket (zinc, zinc-aluminum-  1.00 1.00
mischmetal alloy, or resin)
Swaged socket 100" 0.907

*Regular lay ropes only. Venfy with manufacturer for sizes over
2'in, (51 mm).
"Confirm with manufacturer.
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<3#* 4.17> Deflector Reduction Factors

Deflector
Ratio: Saddle Radius Ratio: Saddie Radius Reduction
o Rope Diameter 1o Strand Diameter Factor N

15 and over 20 and over 1.0

14 19 0.95

13 18 0.90

12 |7 (.85

11 16 {80

[} minimum | 5 minimum 0.75

B 525 93 (elevated temperature effect)
- 257F 200°F(93°C)ol Y W s 9 7t Aol A4 9
F, =94 54 283 d=v"g e AAGA A e EHojof 3t
- 25X7F 200°F(93°C)oldd vl & Aol 54 %= (Sn), AolES] BT (Es)=
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B ¥ &7 = (fatigue strength)
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Z ¥ 34 (erection analysis)

TS AJHAAY A datg a#ste] Fasto]or &
Should deviations be made in the suggested erection procedure, the erector shall have

an independent professional engineer experienced in cable-system erection perform an

erection analysis to match the revised methods, equipment, and sequence.

v}, 3] ¥ (Fitting)
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