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(b AR B Az

O AR ER AE AS skl AgAstel o +7F & F7PFA8 R&D dliks A
atal, ol& Fjste] A A B/C ratios AHEE

O APkl ek 371 4% $717E 9 R&D dAHe wgdh B 7|3t AalAd 24 Ay
= B/C ratio7} 1.10% Y, 2 ARSIY] A SHdA s44 o2 sk
AL AR gk 371 & 7P 9 R&D dlibs 18 594 2 B/C ratio 4t
2o A Ads g 2

=AY = APFEY] AAZEX1L, 7719 )< A TS < 7S SE(30%) x F7F7EA] A

%(40.1%) x R&D719%(10.9%) x 7|47 %(25%)
H1E(36190¢)) = A= &g orke] AArHA|

Hej/Hlg = 110

(T« BHOk)
Benefit
= =U
ol AREeY NHESS harket
Penentration
2020 1,425,745 25% 336,121
2021 1,497,032 28% 414,980
2022 1,571,883 32% 500,885
2023 1,650,477 36% 594,343
2024 1,733,001 39% 668,956
2025 1,819,651 41% 749,546
2026 1,910,634 44% 836,521
2027 2,006, 166 44% 878,347
2028 2,106,474 48% 1,018,622
2029 2,211,798 54% 1,183,864
NPV 11,771
2) o7 %H g as)

=1

J)e} s a2

EL
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(£ Pattern of Global Terrorism 2003, U.S. Department of States)
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mjrde UFC 3-340-02 (Structures to resist the effects of accidental explosions)
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¥ 4 UFC 4 Security Engineering Manual | 2=E

Ay
FC 4-023-03¢] +

UFC &5 7 A UFC &5 7 A
Security Engineering:
UFC-4-021-01| Mass Notification Systems UFC 4-025-01 Design for Waterfront
Security
Security Engineering: Entry Security Engineering:
UFC-4-022-01 Control Facilities/Access UFC 4-024-10 Design of Buildings to
Control Points Resist Forced Entry
Security Engineering: Design Security Engineering:
UFC-4-022-02 and Selection of Vehicle UFC 4-021-02 Design of Electronic
Barriers Security Systems
Security Engineering:
Security Engineering: Fences, Design to Mitigate
UFC-4-022-03 Gates and Guard Facilities UFC 4-027-01 Terrorist Attacks in
Expeditionary Environments
Security Engineering:
Security Engineering: Structural Design of Mail Rooms,
UFC-4-023-01| Design to Resist Explosives UFC 4-023-06 Delivery Points, and
Effects for New Buildings Building Entrances to
Resist Explosive Effects
Security Engineering: Structural Security Engineering:
UFC-4-023-02| Design to Resist Explosives UFC 4-023-09 |Physical Security Measures
Effects for Existing Buildings for High Risk Personnel
Security Engineering:
. o . Airborne Chemical,
UFC-4-023-0| Desien of Buildings to Resist | 0y 094 03 | Biological, and Radiological
Progressive Collapse . .
Detection Equipment
Capabilities and Limitations
Security Engineering:
Secuirty Engineering: Design of Biol(;Agli:Z?rr;idC};{e;igi,gical
UFC-4-023-04| Windows to Resist Explosives | UFC 4-024-04 C
Effects .Part.lculate an.d“V.apor
Filtration Capabiliities and
Limitations
Secuirty Engineering: Design of Security Engineering:
UFC-4-023-05| Doors to Resist Explosives UFC 4-026-02 Design for Mitigating
Effects Acoustic Emanations
Security Engineering: Design to Dii?;;ltgf 21%;?55;?&
UFC-4-023-07| Resist Direct Fire Weapons UFC 4-026-03 . .
Reducing Electronic
Effects :
Emanations
Security Engineering: Design to Security Engineering:
UFC-4-023-08| Resist Indirect Fire Weapons UFC 4-027-05 Design for Protecting

Effects

Critical Infrastructure
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Protection Category 1 ol Ho

Protection Category 2 Au], Al 9 AGgE HaEe B
Protection Category 3 A Zwko] whHH
Protection Category 4 A HHE Q3 Uy F¢ kA

% (Containment type structures), WYAAE
o, Ay FEXES AFEALY 9EFEo AFgorA

g /\]/\Eﬂotll
ok BRE 7l e® TNT 57t skeox ®dstal glov, $i b5 2o &5
= 7Aoo Zulo] QYloA wWAE= Unconfined Explosion® 34 o1 w: 43

o b | =
eEH F2E 2 A9GAAEE YoA 2A5HE Confined Explosion &2 WA H, 9] Fof A
WA el Zake] A9 FxEo| vAE Fuete] JHE 128t Free-Air, Air ¥ Surface

Burst Explosion®.& &3k 312

= MRGLE OF IHCIDERCE \ - INC IDENT WhlE

~- REFLECTED WWIE

\ + FATH OF TRIFLE FOIRTY
o AMGLE OF IMCTHEMNCE, o § II

SLANT BISTANCE, B | e SLANT DISTARCE, R 1

IU " | - i : 4 _T mACH 1
PATH OF SEO0K PROBAGAT | 0F A | | b f 4 L) | -~ FRONT
e mommd oy LI v of micn pctvnmion AT | "

| “T=7 kb 10, SURFRCE ' y g 1 :- ST N ) ;’::‘NTI‘
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. GHMME SUREACE - -
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(a) Free-Air Burst Explosion (b) Air Burst Explosion
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(c) Surface Burst Explosion

a9 9 % sk5 o &5 (UFC-3-340-02)

|



Confined Explosion®] 7%= Fully Vented Explosion, Partially Confined Explosion
2 Fully Confined Explosion©= FE5 o7, o= F2 okt 59 HAw 2 A A
o] of7)A] ek F WAIA] FHohS AP gk Eol HEEHoA A e

B oATe] mEtel BE g TR 9olAe] ETuz olg Fa aEd felae tes
e 712 AERE adskeof g

~ Eure] 77)
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- EuS T FRE PF L TERE AF (48, WY B A5 PRE 5
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, TR Ageks skeel teld e Ao FE} = 3
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o, 7 ZuE 59 §d RS UFC 3-340-02014 A8
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Noa!

o,

= 3 o= 1
Ao AT EA olw, o’k thFE Hell tiE W s aLeet

O 349, 1] §o¢ ¥ (US Army Corps of Engineers) AHt¢] PDC (Protective Design
Center) olME tha3t o] A5 &4 AL 2 Ay ExE udd Hd ¢ 133
2ol At g (PDC TR-06-08).

X6 715 B3 £3(5%) (PDC TR-06-08)
T FF A5= Hs 5% AsE &3 A=
. ) B3 WA AA FHe HAo] sHse
Verv Iow) REAE & Assh) T2E 2 75 FFo &4
4 A AR AALE b (A4 2y= g &4 +F)
I Qv obA: AZZo e T AAFLo|
(Low) AEAE 82 2 A 29 75 AHE FRES | AAdol o Ax9 &4
BE s 2F 44 (A4 23 754 A9
- A2t BE: Az Hey F AAgol
(Medium) Wz AN A gGF Bao] Qe fFow AZE | AAHoR G Ane &4
edi W AAE F4 2 B T YA M £F (A3 21 754 9
X &H AF
v RE AFA B glo] A&A AF 2 Qe o obsl Al mAl oL
(High) N rrow A%E W AME BE A% g1 | 07 VIR &4 WA kS
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R T73A5E By Fo(ew) B 55 74 A &4 Ax
e e A =g A%
T Fo 7 ¥4 3 7= FA ATEg A
I
(Very low) Heavy Hazardous Hazardous
I
(Low) Moderate Heavy Heavy
III ..
(Medium) Superficial Moderate Moderate
v .. .. ..
(High) Superficial Superficial Superficial

O

8 =1 ole] AMdE WE-wF

% Hazardous : 54 7|5 A2 2 313
U

Heavy @ %A 75 442 gloy, 433 78y e ey 275

Moderate : A 7|5 A gloy, ofhe] 4y LA By Thsotyd
BAA, vA ol f2 FA wA e

Superficial : A 934 G5 &4 YJEbA &S

= AR o]9]e] ool oM H mlmolME AR HAF AEY AF 52 B Al #
2 Aol tiulehks AAIE etstal gl AE=e] WEN #HE AAVEA RS R oR
‘Architectural Engineering Design Guidelines (5 Volumes), U.S. Department of
State, Bureau of Diplomatic Security’, ‘TUFC 4-010-01 DoD Minimum
Antiterrorism Standards for Buildings, U.S. Department of Defense’, ‘Interim
Antiterrorism/Force  Protection Construction Standards—Progressive Collapse
Guidance’ ¥ ‘Physical Security Criteria for Federal Facilities (FOUQO), 2010° 5©]
AREEIDL Qlow HAl HIE AEel® ad AAE dFshe FAY

o] Wel Iy Rof olsle] A% TRE Wl WEME ¥ YEA FE L /1FS et 22,

rJ
N

d s/ d (=)

TE/71E 8 A=

ACI 349-06 Code Requirements for Nuclear Safety-Related Concrete Structures

ASCE 41088 Design of Blast Resistant Buildings in Petrochemical Facilities

FEMA 426 Reference Manual to Mitigate Potential Terrorist Attacks Against Buildings

FEMA 427 Primer for Design of Commercial Buildings to Mitigate Terrorist Attacks

FEMA 428 Primer to Design Safe School Projects in Case of Terrorist Attacks
FEMA 453 Design Guidance for Shelter and Safe Rooms

PIP ARS08390 Blast Resistant Doors and Frames Specification

PIP STCO01018 Blast Resistant Building Design Criteria

o olo} e T Rof oelo] WEME B AAYE D FES YR Y Hop ARE
o w JpEEold ghom, ok Woke Al s B stobR vl B By ghd o)A X
@ Abe] FHE T g W, olglel Roplde Wl B Twy wa LAY 5ol o
AR A Qo] FHE AL VIS R oates sk WAS Ak e



« 201099 #7Fe Handbook for Blast Resistant Design of Buildings (John Wiley &

Sons) oAM= tFsHAl AAEIL U= WE B Ve B gt Agske] AAska glow,
WE Qe EE a0kl ARE
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Performance goals

Design Strategy

Comments

Prevent
component
failure

Limit response of components protecting
personnel and equipment to levels below
those causing failure. A safety factor
against failure is provided by minimizing
expected damage levels

This is primary approach
used to protect building
occupants against injuries
from an explosion

Limit structural
collapse

Prescribe more conservative allowable
response criteria for load—bearing
components. Also, design buildings to
withstand localized failure of a primary or
load-bearing component (i.e., design
against progressive collapse)

UFC 4-023-03 (UFC 2005)
and GSA (GSA 2003) have
specific criteria to design
against progressive collapse.
Building collapse will almost
always cause a very high
percentage of fatalities to
building occupants.

Maintain building
envelope

Design against failure of building cladding
elements, including windows and doors.

Blast overpressure entering
buildings can cause
significant injuries and
extensive damage, but not
usually many fatalities.

Minimize flying

Design cladding components using an
expected worst—-case explosive threat to
fail without becoming hazardous

Mitigating the extent and
severity of injuries to
occupants in building areas

debris projectiles to the occupied space. This without overall structure
may be used for a limited building area collapse is very dependent
receiving the worst—case blast loads. on minimizing flying debris
This includes proscriptive
Design structure around stored or requirements based on
manufactured explosives to resist testing in DDESB 6055.9
projectiles and blast pressures from a (DDESB 2004) and blast
nearby explosion without failing design requirements to
Prevent : . . . .
cascading catastrophically and detonating explosives | protect equipment in UFC

explosion events

within structure. Also, design building
components to protect personnel and
control equipment necessary for shutting
down potentially explosive surrounding
industrial processes in an explosion.

3-340-02 (UFC 2008) for
cases involving high
explosives and ASCE
(ASCE 1997) for cases
involving industrial
explosions




10 Fuas As= 0% 24 ZoF 89

Design area Performance goals Comments
Design against accidential explosion where
Protect personnel the amount and location of potential
Protect equipment, supplies, | explosives are relatively well quantified.
Explosive safety | and stored explosives All inhabited areas are designed to prevent
Prevent cascading explosive | injuries. This type of blast design
events generally has the most design
conservatism
Buildings designed to resist attacks from
Hardened . i o ) .
- Preserve mission—critical specified weapons with a near—-miss or
military . . . . .
function direct hit such that given operation can
structures

still be performed.

There are uncertainties in the amount and
location of potential explosions caused by
terrorist. The usual intent is to build in a
given amount of blast resistance using a
level of protection against a given defined
threat. A maximum standoff distance to
the protected building is established with
barriers and inspections for explosives.

Prevent mass casualties
Antiterrorism Minimize flying debris
Limit structural collapse

Explosive events can be modeled relatively
well, but initial conditions of the accident
causing explosion must be assumed.
Neutral risk philosophy is employed such
that people inside buildings should have the
same protection as those outside buildings.
Ability to shut down operations is often
important to prevent cascading events.

Protect personnel
Process safety Prevent cascading events
Minimize financial losses

O 34, m= AUEEH(FHWA) odAE &2 o=gke] of He h® (Multiyear Plan for
Bridge and Tunnel Security Research, Development, and Deployment)S 4%, 1=
Aol g (oF 607F7l) 2 EE (¢F 300017040 gk bR H AAA e, Alal FO R E
o] F2E QPR Aol AZE AAEE vddn] B B9 248 v 9l

» FHWACA A&t v Wa-wE dv S 5 agdiyd Sdstee A g8 #
oA st glow, 7heset Hul sty WAl M w2 sk T AR o]9s)

A

3ol A5}

o
.

3% 11 FHWA 2% 2 Bd #5943 3d A5 874 (FEsts 719)
e R0l Largest Possible Highest Probability
. ) Truck™ 20,000 Ibs .
Conventional explosives Car bomb™ 500 lbs

Barge: 40,000 lbs

Collision to structure (i.e.,

) . Truck: 100,000 Ibs GVW Truck: H=15
the size of a vehicle that
) ) Water Vessel: depends on | Water Vessel: (see AASHTO spec.
could collide with a

waterway LRFD on vessel impact)

structure)
" Largest possible conventional explosive — for a truck, based on largest truck bomb ever detonated

internationally by a terrorist act.
For a barge, based on the assumption that it is the largest explosive that could pass by unnoticed by current
security at place at major waterways.

" The size of an explosive charge that can be concealed within the trunk of an automobile without being
visually detected when inspecting the automobile.
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EPCIP (European Programme for Critical Infrastructure Protection)
- FEAd 3ol Aol F3E (2005. 10)
- fUAR HA o] ALS A AR Ael RES S A of i ot 1%

- EPCIPE= #A 9] A3 7|0t Al YEYAE 7531 FHIATe] A7 2=
T4 E

- A9A AaLs e FF AFLERSTEH FodE 2 AT AEES BEss

s FAHeR AArstaat g

- &3] ¢ (http://europa.eu/legislation_summaries/justice_freedom_security

/fight_against_terrorism/133260_en.htm)
ek A E =299 (Norwegian defence estates agency), 5% (University
of the armed forces), X% (French institute for radiological protection and
nuclear safety, Ministry of defense)9] A dol] 54 2 Zit slgo|rle] Fx5a 2
TEEY] Ao #g AT A5 Avs RAete d7E T Y

FH=7E T 299 A, 20129 E o] Be AlnERE FLAES BEsud A8
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- Swedish Fortifications Agency (SFA) 18]l Swedish Civil Contigrncies Agent
(MSB)ellA 31d7 913l Swedish agencies companies®} Universities7} Zro] g
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- 7bol=gkel& Euro codes, Swedish frame work BFS 2011 : 10 EKS 8 g
(European Programme for Critical Infrastructure Protection) EPCIP, (European

Cooperation in Science and Technology)E W&

O 4719 Azeld Bol vhsh o], it ARES oiAel Y5 HE AdS B3] A
= Sue WELE weluly AdEel R J1RA $57} olFol ol 3,
x o REES TR TE

=
o u=e] A EW 5 QY Slol odk FRES HouAlE AAsta, 7 xR 249 e
(A, A@Z 5ol gk 148 FiL 9. International Building Code(IBC, v|=) %
National Building Code(NBC, 7iHthelA= A& EHE 52 afa 9o, e
AA 7 WK AAZE 3 ARdkelan, 257 ulg- BRete] A&sk=d A7 e
M E A= A9 fFRIE A ok x9) %

=3
of F= 23& Fu S 2 WS Vter ERska o

—

do =

[¢)

e 2

A5E T8% 59 &7 o (Eurocode)

=5}
—
>

oj
il

Building Type and Occupancy

Houses not exceeding 3 storeys.
1 Single storey storage/warehousing of less than 200m2 floor area which in normal use is occupied
infrequently by a small number of operatives.

Houses exceeding 3 storeys but less than 6 storeys.

Flats, apartments and other residential buildings not exceeding 3 storeys.

Offices not exceeding 4 storeys.

Industrial buildings not exceeding 3 storeys.

Retailing premises not exceeding 3 storeys of less than 200mZ2-floor area in each storey.
Single storey Educational buildings

Residential buildings not exceeding 10 storeys.

Educational buildings not exceeding 10 storeys.

Retailing premises not exceeding 10 storeys.

Hospitals not exceeding 3 storeys.

All buildings to which members of the public area admitted in significant numbers and which
contain floor areas within permanent wall enclosures not exceeding 200m2.

Non-automatic car parking not exceeding 6 storeys.

Automatic car parking not exceeding 10 storeys.

All offices, retailing, hospitals and car-parking buildings that exceed the limits on area and
number of storeys described for Class 3 buildings.

4 | All buildings to which members of the public are admitted in significant numbers and which
contain floor areas withinb permanent wall enclosures exceeding 200m2.

Stadis.




st e nSEESS] (ASCE, 1999)o4= AAek gl 93 g7telAl
of e th ek 2ol A8k .

F719) Fell oM FRE Ee AFECIM o Ak oAl AN HT
gths 710l WEe] AAEA ol 8] Al

196832} Alal(Ronan
= stg o, ofd 4

F=el A5, ofd AA#AH A (Construction Regulation)oll A=
Point) & EU& key elementd] t3lA 34kN/m?e] 7} a}5S Arje
A= =go] ok

Eurocode(1999) ENV 1991-2-79|4+ Category 2(Medium consequence)®| thaljA

key elementol] tiIA 20kN/m?9] 35S AUEE A5 L.

%15 dirdQl Ay #HE 5719 T/ (ASCE, 1999)
pe I
ted Az | 53 0% 7] =
Very high 2000Ib TNT 120001b E ¥
& A o] = High 500lb TNT 50001b E &
AEx) et Medium 100lb TNT 40001b &&=t
Low 50lb TNT 40001b 8=}
Very high 2000lb TNT 120001b E
A=) High 500lb TNT 50001b E &
A} %2 ZEk Medium 100lb TNT 40001b &=k
Low 50lb TNT 40001b &&=
. 1ID4, IED(100lb TNT),
ngh /\ = E]—
9]
Medium IID4, IED(2Ib TNT), &#
Low 1ID4, &4 9] —‘?Xq
High u-A 3 (50lb TNT W)
w] A A
gol A &4 Low qAR =7
Very high 30.06AP
- High 7.62 M&0 ball
e Medium 44 Magnum handgun
Low 38 super handgun
gH = S H]' Ei% = o~ T1 a7 =
Very high we e ey AR -3, A8, G- L BuE
Lok wAge] S-g, A9, At A-F T
49 8 e
. wAge] Fog7, Ad A9, 437
Medium T T oot
Low FA Y -
Very low Aerd F-F+
O A Eusizsl Zudel oA el #A® FrAHe FuAmzE UFC

4-023-02 (Structural Design to Resist Explosive Effects for Existing Buildings)

el AR Aes)
(Medium) <9 W& #d

Q% glow,

3HDP Ago| = WEE WA Catcher system? HE
¥ S7F INT stokd 9 o|A4AZE BoAFal 3+
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16 a3 stk B ol A A FHa AR (UFC-4-023-02)

Level of Protection for High Capacity Wall Catcher System

TNT Equivalent Yield

Standoff in m for Medium Level of Protection

25 kg (55 1b) 1 m (3 ft)
100 kg (220 1b) 2 m (6 ft)
225 kg (500 1b) 3 m (10 ft)
450 kg (1,000 1b) 4 m (13 ft)

1,800 kg (4,000 1b) 10 m (33 ft)

18,000 kg (40,000 Ib)

33 m (108 ft)
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- Main Reaction Floor: 48.3m(L)x 12.8m()
- Outdoor Extended Strong Floor: 6m<Emx 3ea
- EEA WZE Il = 2miW) = Im{H)@4EA

F=TE=

{Reaction Floor}

Hl & =z B F=T]
- 1 ;FL = o - Solid type [24+8]m(L}x [12+3+6]m(H} Multi-direction System A
2] o~ €l {Reaction Wall)
[Eay!
S0l * 300+100kN O.H.C 13], 300kN O.H.C 17], 30kN Mono-Rail
ST Crane
= BUR = 100wW)= 12m{H)
Clagsification Quantities Capacity Stroke Max. Fate of Sioke servorvelve
(1HzZW Damm}  perormance  Tym
3. = A 250K Dynamic Act, 2 H250KN 800mm o1 40mm/'sec 180/158pm | Du
;(O : o 500kN Dynamic Act. 2 +500kN 250mm F 70mm/sec 90gpm Sing| A
o [ Ed 1.000kN Dynamic Act. 2 +1,00kN B00mm oF 100mm/sec 250/15gpm Du
T 1:}_7 ]' =7
2.000kN Dynamic Act 2 +2.000kN 1. 000mm 2f 50mm// sec. 250/15apm Du

5,000kN Stafic Act 2 COme SO0 ooy 15 90 S
3 atic Ac — imm apm gpm ing|

ACTUATOR

Max. Capacity(kN} Force: £5 000kNC 21, 12dkipf), Stroke '500mm (20in)

— N Testing Space 30,0003 = 1, 5000w 6, 000CHImm {1, 181 =592 236in)
b A 2A Y

] Hydraulic Pressure 3,000psi(210bar), 400gpmi1,514pm) X
Actuator Tension/Compression, 3 stage servovalve
Max. Rate of Stroke 100mm/sec (din/sec)
-~ . No. of Channels Total Measurable Physical
Model Amplifier Modules Quantities Slot  per Slot Channels Quantities
8 Channels{Multi-purpose) 15 8 & Strain, Displacement, Temperature
{CROL/UNI-8) Load, Vibration, Voltage, Pressure
1 8 Channels{Bridaed Voltage)
Dynamic e 2 w8 om stain A
DAQ Syst s
PL1E 8 Channels(Temperature)
yS em Sset (CRPL/C-8) 5 5 8 40 Temperature
g enannels(volizge) 5 5 8 40 Voltage, Vibration
(CAPL/LY2-8)
Total a0 0 320

- £ 19074 € (Strain, Resistance, Yoltage, Temperature)

Static DAQ

- X
System s ThiL : TDS-530 & Switching Box S3W-500
CETEHg
- Scramiet Remote Data Acquisition (800kS/s for 6000, TMS/s for HS system)
- Pl BBO
Model Amplifier Modules No. of Slot Remarks
Hybrid DAQ Strain/LYDT(Bridae
43 Up to 10kS/s X
System Module)
Pl gRD Accelerometer 16 Up to 100kS/s
Yoltage/Thermocouple 8 Up to 10kS/s
Total T2

O Aupdds AMEE aadae frds, s @ Tz 24 29w e} ¢
230 9 2a0)E, TR JeHAE ANT F s 29
O ol 7185e] S44 A e H71E fa i BollA B84 71 & 9
AE WP Hoel gg 5o F2 o]Fm glo] W HES ausf



it 24 AeddAs A9 A QlZE 2A 97
o] W E S
A 254 48=
- ORFEE Ao Hig 2%, 5, &5k FRhow
Sadulel 211
e
- &E=Z7(3 Type) A
+80TCT-50TC
+80TC+20C
+26C7-20C
== - 3H UM S IE FHIZ EIFEMES 2, UE, T A
e - Tl ARY
- Capacity © 2, 000KN
;8'7] 7:| % —Main Size : 7,850 12,080 7,050
159 Al - Column to Column @ 3,000mm X
e -gers A £0l: 4,000mm
- Bending Span . & 000mm
- Actuator Stroke @ 400mm
-HIERAL D 2 E | E
-5MN B2l 232E U 24 S0l RSN M
- FH| A
- Capacity ! 5MN
-Fressure plates © 380x520mm
- Actuator Stroke @ 100mm X
- Load mesuring range @ 100 ~ 5, 000kN
- Fiston stroke @ 100mm
- Deformation at max.load @ 1.2mm
—HIEAL BHIMADZU
- Capacity + GMN
-Force range | Bsteps(xl, ®2 ®5 =10, %20, x50)
- Main Size : 8 200(H: Max)
= Column to Caolumn @ 3 000mm
-Z s A® E0): 5000mm A
-Bending Span : 23,000mm
— Actuator Stroke @ 500mm
—-Frequency : 3Hz
N - HE AL SHIMADZU
TEAEA -
- 3H UM S IE FHIZ EIFEMES 2, UE, T A
- EHIAME
- Capacity © 2, 000KN
—Main Size : 7,850 12,080 7,050
- Column to Column @ 3,000mm X
-E-UE AE 0/ 4,000mm
- Bending Span . & 000mm
- Actuator Stroke @ 400mm
-HIERAL D 2 E | E
CEMN B2 Z32|E U UM S0l HESE HY
- B A
- Capacity © GhN
5MN CQ‘.?T}\] - Pressure plates ! 380%520mm
- Actuator Stroke : 100mm yaN
bé 7] -Load mesuring range © 100 ~ 5,000kN
- Piston strake @ 100mm
- Deformation at max load @ 1.2mm
—HEAL D SHIMADZU
- capacity : 500, 250KN
- Stroke between grips @ 350mm
— = -Load Accuracy : BkN to G00kN
7]—] Y A 3
[¢] H J’] i ] = — 3train measurement accuracy @ £0.5% of indicated value
-Test space : Width Between Columns - 762mm
7] A

(500,250KN)

- Maximum Vertical Test Space - 2,087mm
- Overall height @ 3,677mm

- Positon Transducer stroke @ 250mm

- Maximum operating pressure : 21MPa
“HZHAF D MTS




- EH[AFE
- dkww #-Ray Tube, Rh target
-4 analyzing crystals, Lif{200), PET, TAF, Ge
- Automatic On-0Off contral
- Mask diameter : 10, 30mm dia
- Materials : SUS, Al Ni, Cu
-HIEAL D SHIMADZU

- AL
- ¥-Pay Tube : Type - Sealed type, Anode - Cu / Rating - 3.0kW
- Scan range : B ~ +163°(28 ) / -180 ~ +180°(& )
- Chamber for High Temperature © 1,500°C (in air) or higher
- Sample atmosphere @ Air, Yacuum
- Heating Filament : Pt or equivalent
- Reproducibility : + 0,002° or better
-2 arange ! -3to +154° or wider
- Scan speed : 50°/min or faster
- Slew speed @ 700°/min or faster
- H &AM SHIMADZU

§

B

S0 IS E AT

- EHIAEF

- Yicatronic Automatic Computerised vicat recording
apparatus : 400x200nm

- Thermostatically controlled Heating/cooling system @ 615x375:4000m

-The unit is manufactured with anticorrosion and tropicalised components to be
used in places with humidity not below 30% and 20°C

- Resolution @ 0, Tmm

- Timer : 0~ 999minutes

-HIEAL D MTS

(2) A=A A4
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- 5AAZ7] 2 AA

- TILTMETER 4set

- #olA FALHAZAT]
- b 2k

- 350E A dFofo]E

- FRAYFLEA

- 7M&EEA

- AA dolHEA 9 ~9H 8vta
- W5 A1 7] (100, 200ton)
- wER g PAE A
- 400KN 54 o Fojl o]

- %A AFo] o] E](static actulator)
- &4 delHZAUCAM 500-A)
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