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42 yangin istasyonu

1200 ¢ok kath konut

Caracas
2004

. Yuksek katli binalar

O itfaiye istasyonlari

Philadephia
1991

Bina yangini olasiligi : 2.4x107 / m2 / yil 5000 m? alan: % 0.12 / yil

Lange et al. 2014 London 2017
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v' Facade yanginlari

Problem: Kompozit malzeme (Aluminyum+PIR panel)
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Ani alevlenme: Tim yanici maddelerin atesten uzak olsa dahi sicak gazlardan dolayi
tutusmasi T >600°C yada h,.uq = 20 kJ/m?

A

Cikis Gelisme

Ani alevlenme Oncesi
yangin

Ani alevlenme sonrasi
yangin (tam gelismis)

SICAKLIK

Yagmurlama

|
Ani alevlenme

/AMAN

Tutusma
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ISI SALINIM HIZI
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Kaynak: FEHEAT sonlu eleman programi,
Bogazici Universitesi
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Termo-mekanik yapi davranis analizi
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Cok katli konutlarda yangin yuku ve yayilimi

Fire Safety Journal 135 (2023) 103710

Contents lists available at ScienceDirect FIRE
SAFETY
JOURNAL

_ Fire Safety Journal
g

ELSEVIER journal homepage: www .elsevier.com/locate/firesaf
. . . . . . . . . Check for
Fire load and fire growth characteristics in modern high-rise buildings il
Ugur Dundar “, Serdar Selamet >
* Dept. of Civil Engineering, Bogazici University, Istanbul, Turkey
b Dept. of Civil Engineering, Bogazici University, Bebek, Istanbul, 34342, Turkey
ARTICLE INFO ABSTRACT
Keywords: Fire load is the major contributor to the heat release rate, which defines the severity of a fire event in buildings. It
Fire ;Dadal is necessary to have a well-defined fire load for residential buildings to perform an adequate fire safety design.
Residenti

This study estimates the fire load and fire growth for modern residential apartments using survey results of 50

Heat]]l:dm rate high-rise buildings in Istanbul, Turkey. The survey methodeology is the inventory method primarily based on size
3 & measurements and photographic information obtained from physical visits to apartments and digital inventory of

FDS real-estate websites. Fire loads in living rooms, bedrooms, and kitchens form the basis of the study. Results show
that the average fire load density in living rooms range from 310 MJ/m? to 379 MJ/m> whereas the range is
within 518 MJ/m? and 650 MJ/m? for bedrooms. The kitchen has the average fire load density of 552 MJ/m>.
Eurocode estimation of the fire load density for dwellings is found overly conservative compared to the survey
results. The FDS results provide fire spread times of 1 min-11 min depending on the compartment. Cumulative
fire growth curves for living rooms, bedrooms and kitchens are generated using fire load surveys and fire spread
results.
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Cok katli konutlarda yangin yuku ve yayilimi
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Fire Technalagy

@ 222 The Authoris), under exclusive licence to Springer Science +Business Media, LIC, part of Springer Matumre

Mamifactured in The United States Check for
Bittpe: i oL, I ) LSS (2201 1 updates |

City-Wide Fire Vulnerability Map of High-
Rise Residential Buildings

Mustapha M. Jodi and Serdar Selamet 0%, Department of Civil Engineering,
Bopazici University, Bebek, 34342 Istanind, Turkey

Yong C. Warng (0, School of Mechanical, Aerospace and Civil Engineering, The
University of Manchester, Manchester MI139FPL, UK

Received: 26 January 2022/ Accepted: 8 November 2022

Abstract. One of the sigmficant hazards In the event of a fire in high-rise residential
buildings in cities is the length of time taken to completely evacuate a large number
of occupants. On a city scale, 1t 1s Important that a city’s fire and rescue services are
in place to mimimize the consequences which can be incurred I any potential fire
incident. The paper presents the methodology and results of a study that evaluates
the city-wide vulnerability in high-rise residential bwmlding fires in the City of Istan-
bul, Turkey. In the context of fire and rescue service armival to burning buildings, a
high-rise building can be considered vulnerable if the fire and rescue service arrives at
the building site only after the expected completion of evacuation of the building,
thus unable to fulfill its intended purpose of saving the occupants. The study 15 based
on comparison of an agent-based evacuation model of safe escape times for 1167
high-rise residential buildings against their fire and rescue service arrival times esti-
mated using GPS data. This methodology can be used to Inform the decision about
optimal locations of a aty’s fire and rescue services. As an example, this study indi-
cates that adding a single new fire station in the City of Istanbul can mprove its pre-
paredness for fire accidents by reducing the risk of its most vulnerable district by
more than 26%.

Keywords: High-nise, Evacuation, Firefighting, Vulnerability, Risk map, Fire safety
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Yangin cikma olasiligi: 2.4x107 / m? / yil 5000 m? kat alani: % 0.12 / yil

Lange et al. 2014

O FDS analizleri
O RSET (i.e. tahliye) vs. itfaiye ulasim siresi

O Risk indeksi: Yogun trafikte, binalarin %65’i, trafiksiz ortamda binalarin %15’i
yuksek riskli bulunmustur.
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WTC 1: kolonlarin iceri ¢ekilmesi

Alevler pencereleri patlatip B
dis cepheden (A) katindan &y

Isinan kirisler sehim yapar ve
kolonlari kendilerine dogru ceker
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Steb: Loading, Loading
Increment 0: Step Time = 0.0

Deformed Var: U Deformation Scale Factor: +1.000=+00
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O Bina Tipi
= Hibrit Yapi Sistemi: MRF (moment-tasiyici) and X-merkezi capraz tasiyici
= jkincil kirislerde kesme baglantilar
= Kat yuksekligi : 3.6 m

= 15 cm beton doseme

O Yapi yiikleri (ETABS)
= DL: ¢elik eleman+déseme, SDL: 3.6 kN/m?, LL: 2.4 kN/m?

Modal analiz

Deprem bolgesi - Los Angeles, CA

Bina periodu (T,) = 2.62 sec

Spektral ivme degerleri (S,) = 2.12, 1-sn (S,) = 0.78

Taslyicl sistem davranis katsayisi (R) = 8, Bina 6nem katsayisi (/) = 3.
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O Quasi-Statik yiiklemeli yangin analizi (LS-DYNA)

Explicit zaman entegrasyonu
» 1S0834 Yangin egrisi (2 saat, T, = 1050 2C)

Beton doseme - Belytschko-Tsay kabuk elemanlar

Celik kiris ve kolonlar (Hughes-Liu): 1-D toplu kitle yontemi ile isi
transferi analizi

Doseme ve kirisler icin yuzey kontakt elemanlari
*CONTACT_SINGLE_SURFACE
*CONTACT_RIGID_SURFACE

Eurocode’tan alinmis sicakliga bagl degisken isil 6zellikler

*MAT_ELASTIC_PLASTIC_THERMAL (MAT004)

TMMOB
INSAAT MUHENDISLERIi ODASI
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Zaman (dk) Yangin Sicakhg Yap Sicakhg Yapidaki Kuvvet Degisimi (Kn) Yapimin Kapasitesi (Kn)

HEA 400
0 20 20 500 3302

v 5 96 28 512.5 3302
= 10 148 54 553.0 3302
P 15 266 94 614.6 3302
20 419 168 726.3 3293

22 489 211 789.1 3286

24 802 325 948.2 3267

26 829 393 1036.1 3253

28 875 570 1185.9 1831

30 893 659 1230.0 1061

35 746 736 1265.9 604

40 384 691 1228.3 811

_ a5 90 544 1038.4 2097

/ 50 67 421 868.4 3104

55 57 331 738.8 3266

T - 60 51 265 637.1 3277
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