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< SUMMARY >

© Propose

= Development of fire repair program damaged building based on the
Convergence technology using the thermal detector when misfortune disaster.

1) Development of Ubiguitous health care system to overcome unmanned
camera technical limitation

2) Development of fire repair program damaged building based on the collected
heat sensing data.

3) Making up of guide line with restoration construction procedure and
maintenance control document.

© Contents

(® Create scenarios through social disaster, accident data collection and
analysis(Linking heat sensing / recording device)

. Accident cause analysis and characterization through social disaster, accident

e

Purpose & data research and analysis
Contents . System Integration Utilization Research for national intelligence system
@ Performance-reliability evaluation and Data Status Check of heat sensing/
record system
. Application for Thermal sensitive property based on the Multiple convergence
technology
‘Test-bad and sample test for system improvement (performance — reliability
evaluation)
. Development of fire repair program damaged building based on the Convergence
technology using the thermal detector
® The restoration of the structure after the fire damage and Introduction of
Maintenance Manual for building
Evaluation of Residual Compressive Strength and Impact Rating Class after
fire in building
. Heat detection/recording system operating manual creation
== Development of fire repair program damaged building based on the Convergence
technology using the thermal detector
= Proposal of program for residual compressive strength checking and set up
Results the damage to the structure in fire
[Effect] Perception type heat detection system developed can be prevented
significant disasters. Also it is possible to systematically restore and manage
the event of a disaster. Finally, the developed program can predict the
number and frequency of injury scale disaster occurs.
It suggested that the program can be applied to homes, offices,
department stores and hypermarket. It is also possible to use at ambient
temperature conditions. For example, it can be applied to calculate the
heat and energy efficiency of the structure. The collected data can be
divided into regions and building purpose.
Expected

Contribution

© Steel structures ensuring the safety and Economy (major infrastructure)
can be designed

© Steel structures suitable for the domestic situation of fire-resistance
design methods laid the Foundation

© The establishment of performance based fire-resistant design technology

© Securing the safety and economy of design within the technology

Keywords

. . , Prevention of .
Heat detector | Fire simulation | Damage grade . Resilience
disaster
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Recovery (after,%-) 12 11.0
T T =a £ H &
Natural 30 28.4
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All disaster 41 37.6
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e Application 17 156
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Model 1. Transient Thermal Analysis

ot

off 4 =X} (ABAQUS ver.6.10)

Create Parts(model)

Boundary Condition

ZH(shell element : SD4 ) HAL O €52 (EOQ)
23 2| E(Solid element: C3DSR 7B S HKSF) :

Thermal Properties
Zr 250 MEHE, UE,
BHEE, TEEAH

Result
Temp. Distribution

L

g HE (Link)> == A @ink)> € 7= |8 HE
Model 2. Nonlinear Structural Analysis
Parts(model) Link | Boundary Condition Submit Result

* Steel:Shell element " .
* Concrete : Solid Element TEEY, IRl deH
Mechanical Properties 3

ST-UHEE WA, BHAT |
ad=4dx .

Thermal Stress

Nonlinear Structural analysis 5
N Displacement

Load

‘ Determine the mechanical properties ‘

)

- P .
‘ A. Finite element analysis purposes set ‘ B. Finite element analysis purposes set
1 Absolute zero Temperature : -273
* Stefan-Boltzman Constant : 5.67E-008
‘ iy mndieling each matoridl ‘ Standard TimeTemp. : KS F 2257
- * Thermal analysis data linkage
Material Property, Mesh, Gap Element (Time-dependent temperature distribution
Symmetry and Boundary Condition of each element)
7 In Specimen Loading condition in the axial
: direction of the displacement control ¢
| (9y,,,=1./10)
I Contact Property (REF EC-2,3) |
|[‘ el - » In | : Tangential Behavior, Normal Behavior, | I
: A | ABAQUS/Standard Thermal Conductivity,- Specify Constraints :
! ¥ NG|
i Load , displacement, Strain 1
== 0ut . i i
Buckling Mode, Stress Ot Energy (node, Element, Material..) a
& Thermal Displacement, Deformation

Experimental results and comparison
analysis = Variable interpretation

{/

END ‘

a9 7. FEMs| A Ak
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Steel

Concrete

#01 Profile
Shape

B({mm)
H(mm)
KL(mm)
#02 Material
Concrete Type
fok(MPa)
fy(MPa)
Re-bar
Vi(%)
Fy(MPa)

#03 Applied Load
C(N)

® Re-bar @
ol
L] L L
B
zz -
[too~eo0 ]

1000 ~ 50000

Notation

B - Outside diameter of square and Circular HSS{mm)

t: Thickness of steel tube(mm)

KL : Column effective length{mm)

fck - 28 day concrete compressive strength(MPa)

fy - tensile strength of reinforced bar(MPa)
(ex .4 EA—25)

Vf - Mixing ratio of steel fiber (%)

Fy - Tensile strength of steel tube(MPa)

C: Column compressive force due o unfactored dead load
and live load(N)

Reference

1) American Institute of steel construction,(2003) Steel
Design Gide, “ Fire Resistance of Structural Steel
framing, No.19

2) V.K.R.Kodur, T.T Lie(1996b), Fire Resistance of circular
steel columns filled with fiber reinforced concrete,
Journal of Structural Engineering, Vol122 pp776~752

Ver1.10 by S H, Kim
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Steel

Concrete

#01 Profile
Shape

B(mm)
t(mm)
KL({mm})
#02 Material
Concrete Type
fek(MPa)
fy(MPa)
Re-bar
V(%)

Fy(MPa)

#03 Applied Load

® Rebar @
-/ .
® L ] L]

[
ogt
‘

3000

#01 Design Condition

1) Factor(Shape and Material parameter)
a:1.010
B: 0350
f: 0075
2) Section Properties
Bit - 100
ALB
Ac - 192,442 mm?
As : 3,907 mm?
3) Condition
Load ratie(Cr/C): 1.10
here, Cr is Compressive load of only

Cancrete corefinclude reinforced bar.steel fiber)
#02 Fire Resistance

AlISC Ger +20)

R = af e — 10007

B? E
\\c
150 min

#03 Review

Please enter a Fire resistance time, you want

Please ensure the Applied Load are changed.

FR(min)

C(N) 5000
C(N)
a:2.802
<glo|z HA % Zn} &>
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