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6.1 Introduction to Fire Disaster and Fire
protection of buildings

Introduction

AL#HE, Tt EZREBAFK, BEE
NIARKEEZEF, REKRZBEAL.
Fire is indispensable to the development
of human society. However, fire will be
harmful to human if it is out of control.
Definition:

KRBT EFEFEE LXK
BRI ETE R AR E . Fire hazards are
the disaster caused by burning out of
control over time and space.




6.1.1 NRTZE Types of Fire hazards

® ‘NP4 Types of Fire hazards
® IR FRIRFF I AR AA. By C. DERE
® ARNR: BEAFMIRANR, EEBHHIR, FELRAR, 0K
My 1B . BRAMRKSF
® B NR: BAEXNRAMAIEHHBEEIBRA R, a5H. FEil. iF
BMAKEEF
Fire hazards are classified into A, B, C, D and E five types

according to the characteristics of burning materials

®Type A: Burning of solid materials such as wood, cotton, linen, and
paper that contains organic substances and produces hot ashes.
®Type B: Burning of liquids and melting solids such as Gasoline,
kerosene, asphalt and paraffin.



6.1.1 NRTZE Types of Fire hazards

o NR433 Types of Fire hazards
® CHRMNR: SR, MRS, S, B, CHRF
® DIFANR: EBANR. . 4. #. BF
® EANK: IEHHIZENKR
®Type C: Burning of gases such as gas, liquefied petroleum gas,
methane, acetylene etc.
®Type D: Burning of metal such as Potassium, sodium, magnesium,
lithium etc.
®Type E: Burning of electrical equipment
KREERBHES . MEARATENSBREFANR
However, the most common and devastating Fire hazards are
building fire.




® N R E k&= Devastation of Fire hazards

casel: Fire hazard of Dongdu commercial bqulng
In Luoyang |
time: 20004F12 H25H 19K,
i s TR T e BH AR S e
AR HE R KA NP G K
KRR ATE;
KRGIT:: IEMI09 NFET;

A :’ﬂih’ubel tom -
case 2: Fire hazard of friendship hotel in Kelamayi

Xinjiang ‘K&

i E]: 19944E12 H 8 H 16K ;

KA S HTEE v AR A TE

KR HZR A 5 R & A A K

KR AT,

KRBT ER325 NAET: (H 288 N&8— 14 & i/ 4)



Case 3: fire in Petrochemical Plant in Lanzhou
KARE: 201041 H7H
KA A == A E303)
K AL R X YR O A TR 8
KRAFT:: RO AT, FHANREE




6.1.2 Characteristic of building fire

o EFE AREE Causes of building fire
O &/EME~RANE
Careless usage of fire in life and production
O EREFRZEHE
Violation of safety production rule
O BESR&FRIT. Rk EREEPAS
Inappropriate design, installment, usage and maintenance of

electrical equipment
O BEAMRSIE
Natural phenomenon
O ARPK
Arson
O ZH/mENEIE
Unreasonable building layout

L1




o N R EZRITIE Development of fire
ORAERG KM B . NREBMT B NRFIRM Ex
initial growth stage, full burning stage, fire recession stage .
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o N R EZRRITIE Development of fire
O#ERIS KM B 4FIE : NRBIKSEEAR R, KRR T#IiGE N =i ;
ENREEANK, ERRXEEEMIFESR, ERENRER;
NREBRERIE, EARIEPABAIRE; KNREZRFHEREZ S
NOE AR RN A LA R B R =2, HKREEARK.
Characteristics of initial growth stage: The fire is limited to the initial
fire point. The temperature indoor is very different that the
temperature in the combustion area and its vicinity is higher while the
average temperature indoor is lower. The development of fire is slow
and unstable and its duration is greatly influenced by the ignition
source, the properties and distribution of combustible materials and
the ventilation conditions.
O#HE KM B R R AN REFIRYL, LR ARZEHRHRSE FIITE
The initial growth stage is the most favorable time for fire fighting
and safe evacuation of peoples.



O full burning stage:

EXRYEAE KM EEHE, ARGERTUET X, HANREERE
LB —EER, RREEBANNFTRSERERREN, B EEE
Feim T G, BEIRERAIRER T EHEARNRZS, PG
RIEZN, BREASRIR.

In the end of initial growth stage, the fire area expanded rapidly.
When the room temperature reaches a certain value, the
combustible gas accumulated in the room suddenly caught fire
and the room is full of flame. All the fuel surface are involved in
the fire. The combustion is fierce and the temperature rises
rapidly.



O EAFHEB A [ & = 4 AR T R XK IR AT R TREERAN
REREENFIEZC—, EFSEAREALRMENTR. XTLXEH
ms, AMIEBEEZRZAIERAENERNLL, NREZERF.

This phenomenon, commonly called flashover, is the transition
from the local combustion to the whole combustion. Flashover is
one of the most prominent features of indoor fire, it marks the
beginning of the full burning stage. For safe evacuation, it is
difficult to survive, if people have not been out of the room before

the flashover.

FZPABVHFE Characteristics of flashover:

O ZERNFPIDIEZLALE:

Fierce burning of the indoor fuel

O AREEZEZ EAFHEIESS

The temperature rise straightly up to the highest point.

O BRIRE, MREE/LFAE. ATRPIRERRE S KRGS SRERS0%

The combustion is stable with a constant speed. The burning mass is
80% of the total mass in fire.



O ARZFIRES fire recession stage

fEE =R AR A BT LD, KRRERIRE ISR, FENEKRME.
With the decrease of indoor fuel, the burning rate is decreasing
and enters the guenching stage.

O 4%4F Characteristics:

O ZEAFATIRED, BEARTE
the indoor fuel decreases and the temperature starts to drop

O BEETRENEES KNRFEREARX, NRFEREHS, RE TREEE ),
NRFFERTE)E, BE TEREX
The drop speed of temperature is related to the duration of fire, the longer
duration of fire is, the lower the temperature drops. Conversely, the
temperature drops faster, when the fire duration is short.

O XRRIRMERIHIER, mENARRES, KBRE, HXEAEBRS M.
In the early stage of fire recession , the temperature is still high and the fire
is fierce, which is still a lot of threats to the surroundings



6.1.3. M R BUT A gE

Fire-resistance of building materials

RO A M BE Fire resistance of the materials
O # R Ak M4 & Combustion properties
AIPAME, KAEYFE, MREE, ZRE, MEAF
combustibility, flame characteristics, combustion speed, calorific
value, combustion mode etc.
Al 53 ARG . MERRERIR . RIRRIAKR IR 055 BRIGR A
Building materials are classified as non-combustible , difficult-
burning, combustible and easy-combustible materials.
O # RS Thermal conductivity
SFRMFRVIERRIERA L, R AR K iERE
Non-combustible material with good thermal conductivity often has
a poor fire resistance performance such as steel.
O # R ABEHVIEEE thermal insulation performance



6.1.3. Fire resistance of building materials

Fire resistance of the materials
OB E SR TSR HE

Mechanical properties of materials at high temperature
FEJ‘;‘ET%—WE, MR W FEEERERENASMELAE. HiKE—
EmER, SRR AT, BHRR, EE.
The mechanical properties of material will change with the temperature
Increase. When the temperature reaches a certain value, the structure
loses its bearing capacity, the components is unstable and even burst.
O # R A9 & ME T EE Smoking properties of materials
—FEEAER, Z—HEEEREMmMIZNFNFA ST
The smoke can choke people, block the sight and hamper the rescue
and evacuation of people
O #REYE M4 EE toxicity of materials
MRASEREERSYRERST 8, BRemEEmENRE
The toxic produced by the thermal decomposition of materials diffuses
with the smoke, which will cause more serious damage.



6.1.4. I N R X5 BV BIR
Damage of building fire structures

NITEEfRYR4S Damage of fire to structure

O 25 AR 45805 2R Damage of building fire to structure
timber structure:
ARG EERIRH AR S SEWENEE, B EREEs
The burning of structure will continuously weaken the cross
-section of structural components, which definitely leads to the
collapse of structure
Reinforced Concrete Structure and Steel Structures:
MRIARSHA RS, mEFEMEERER, EREmRITE R
AR Elis
The material itself is not-burning. But the decrease of strength and
elastic modulus will cause the failure and collapse of the cross
section or larger deformation.



6.1.4. Damage of building fire to structures

NS H{A the damage of fire to structure
O 5 AR X4 4 R AR I
Damage of building fire to structural components
O FE THERRZTAEEE;
The under-reinforced beam at normal temperature will change to
over-reinforced beam
O EE RN RELL B S RIF 15 % ;
The continuous beam has much better fire resistance than the simply
supported beam
O FiRtERIAENDAEIZKR, NMESRZEHETK, BEMHRAE
BEAR, AHEMEMERIE;
The bearing capacity of the beams and slabs is obviously reduced.
While the stiffness is not obviously changed, the ductility is greatly
reduced and the brittle failure occurs;
R = AR P EESIRIIATS Floor is the weakest part in the fire.



6. 1. 4. Damage of building fire to structures

i KPR Fire-resistance limit
O B 5 AHEa0m A M EE Fire resistance of building components

Fa RO PRI T BE AN I A kERR R BV R E] (i AR BR)

The combustion performance and the duration of resistance to

flame burning of components (the limit of fire resistance)

M AR PR : XHE—E A iz R ERT 8- R B i Ze gt T AGRIE, M
TENEMERFE, BREREMTRBERBIAEERAERFA
LE A9 R [E]

Fire resistance limit: the duration from the time when the fire acts
on the building component to the time when it losses stability, integrity,
fire insulation, or is destroyed by the fire when a building component is
tested on a fire resistance test under the standard time-temperature
curve,



6. 1. 4. Damage of building fire to structures

i X ERPBR Fire resistance limit
Ot A AR BRFIZE 554 criterion of fire resistance limit

JEAELN: TRTEM,; REHEKRM
Non-bearing structure: loss of integrity; loss of thermal insulation.
RELEN: BEKEEREEENIINTR EE
Bearing structure: lose the bearing capacity or the anti-deforming capacity
& REWR, KEFEIEE
Walls: Collapse ,or lost bearing capacity
REiR: PR, KEAFEN, RRREBIL20cm, KERTEREE
Beam or slab: collapse, loss of bearing capacity, the maximum deflection
exceeds L/20cm and thus lose or the anti-deforming capacity
O, REAIBES, HEWHETRREBE3HMm/min, KEMZEREEN,
H9 % K
Column: collapse, loss of bearing capacity, axial shrinkage deformation rate
exceeds 3HMmM/min and thus lose the ability to resist deformation, H for the
height of the fire



6. 1. 4. BI N RIS L5 /B A IR
Damage of building fire to structures
BN ANZFELR Fire-resistance Ratings
CEINLITIAHTE) BZEEFYNMAESA: —FK. 2K ZHMARK.
Design Code for building fire protection and prevention classified fire
resistance ratings of building into 4 classes, class 1, class 2, class 3 and,
class 4.
O iR EiASEaE, AWK, EmAKFRIVER LR AEIE
The floor is subjected to the fire load directly, which is influenced mostly by
the fire, so the fire resistance rating of building is based on that of floor.
‘S NRFFERE2h AR & AR E#95%, 1.5hAIRIS88%, 1hAFMR
Y 580%:;
According to statistic data: The fire with a duration less than 2h accounts
for 95% of the total fires, Fire with a duration less than 1.5h accounts for
88%, and fire that was extinguished within an hour accounts for 80%



6. 1. 4. BRI N R X 45 F B A IR
Damage of building fire to structures
B NFL Fire-resistance Ratings

O M5O RE TR AR AL.5h, A—RiTAEFER. TBNGHEERLT
IR KIRBR A1h, RZRM NFR, 1£0.5hH) A =R KFH.
The fire resistance limit of cast-in-place concrete slabs is 1.5h, the
first class. The fire resistance limit of ordinary reinforced concrete
hollow slabs is 1h, class 2, and the limit is 0.5h,class 3.

O (EIFILITHAINE) SREFRER: KSBIFERTERFEWXT
EEE, BiRMHnNSRrE R Ng A E R EITH KRR .
The classification standard of Fire-resistance ratings in the code is
that the support ability of the structure can be maintained in most
cases, and the fire resistance limit of the beam and column
components can be determined according to its effect on structural
safety.
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6.2 EILFRVm A% gE

Fire resistance performance of building structures

6.2.1 EIFMEIRVEALE M 58 Combustion performance of building
materials

PRIGE M BE 72 Classification of Combustion performance

PRI BE : MR SOB AT R £ —IIE, WET. FAXEI%E
ZEE. KIEEBRIELMENNARE, MIMRARNLZEMLZES
TR ARPREAEL, MEPRERARL, RIPAGA RLRD 5 A L
Combustion performance: All physical and chemical changes that
occur when the material is burning or exposed to fire. The difficulty of
combustion, the spreading speed of the flame and the heat produced in
combustion are of great value to the study of the occurrence and
development of fire hazards.

Building materials can be classified as non-combustible , difficult-
combustible, combustible and easy-combustible materials



6. 2 Fire resistance performance of building structures

6.2.1 EFMEIAIPAER M RE Combustion performance of
building materials
e R SRNGRSSIRIERARAEN, TR, Tk, mit
ME, KEAGKES MR, WHEF.

non-combustible materials: materials that can’t catch fire, burn, or
carbonize when exposed to flame or high temperature in air.
Examples: granite, terrazzo, cement products and, steel etc.

HERR: AT SHRE NG SRIEANELA, HEirlt, NEZ
Efa, PREESHIALEMFIE. elfelR, AR,

difficult-combustible materials: Materials such as strand boards
and plasterboards which are difficult to catch fire or carbonize in air
when exposed to flame or high temperature in air. Or the
combustion will stop if the fire source is moved away .



6.2 Fire resistance performance of building structures

PRIGE M BE 97 2 Classification of Combustion performance
AIRAIGIA R Z 3 AR SIRIERB SZER XS iR, B AR
[RARERRER SRR, SNRIAARM, 11%#1,

Combustible Materials: Materials including woods or bamboos
that start to burn immediately when exposed to flame or high
temperature and continue burning when the fire source is moved
away

SR ZRNERSESRIERR, AR, BABEBRE
iR, wNEHIKIEE, EAEER.

Easy- combustible materials: Materials including organic glasses
and foam plastics that starts burning immediately when exposed
to fire or high temperature, and the fire spreads rapidly.




(R BE L . sk b 2
e . RABM 5 AE R M
EHRME . BRBEE
£ 8 2
TCHL IR R 2
\ENER. BEREEE
(T DNRETE AL R KA
78 41 F 41 4 AR K
A HLA R BB R
‘ 5 {6 F e MR T B R 2R
LR R

&R DIREHEA B S
‘Eﬁﬁﬂ{%ﬁw%ﬁﬁﬁﬁﬂ%

B E RGP, UM E—RREIFRAGRE.
Organic materials are all combustible, and inorganic
materials are generally non-combustible




6.2.1 Combustion performance of building structures

= AR 4 88 Combustion performance of popular
building materials

WAt JERRGRATRL, 7E300~400°CHY, fNAYINhIEERIRTFE, 600
CHREAZBEN. HB, HREMNINEEERT, BEEEHER
SEEET. RIMIWAAFS RN AT A RELLRRINE . BXRH
PRI TEE, B, R ARFPE.

Steel: Steel is non- combustible burning material. Its tensile strength
will soon decline when the temperature is between 300~400°C and
the structures lose its bearing capacity when the temperature
reaches 600 C. Moreover, steel will creep over time under the joint
action of temperature and stress. The fire resistance properties of
cold working steel and high strength steel wire are worse than those
of low carbon steel. So heat insulation materials are often used for
sealing, cooling, and form a fire protection layer.



Combustion performance of popular building materials
et ERRIGMEL, RETIERIRE ERM AR, =i
SF B A A7 %

Concrete: concrete is a non-combustible burning material
with a good fire resistance. And the aggregate of concrete
determines its fire resistance.

WERE L dFRIEME, BAREREASHINAIZEZEMR, &
EFASEAAE, 600 CHENEMMEREJLFIERK.
Reinforced concrete: reinforced concrete is non-combustible
material. The creep of steel increases when the temperatures
rise. the higher the temperature, the more obvious creep is.

The cohesive strength of steel almost lose completely when
the temperature is higher than 600 C.



Combustion performance of popular building materials
ARA: AIBRIRARL. Tt 150°CATS, BHEK, WMikzZE%k, Ki
T, ARofE: 200-500 C, ¥H%HR, Kiazx, AEZUFEDME; R
B%: 260 C AARMENHNBIKIEE, 400-460 CARMBITRAN.

wood: a combustible material

Preheating and drying: When the temperature is below 150°C,
free water and absorbed water evaporates and the wood dries.

Thermal decomposition: When the temperature reaches 200-
500 C, the hemicellulose, lignin, cellulose in the wood
decomposes chemically

Burning: 260 C is the dangerous temperature of bursting into
flame for wood. When the temperature reaches 400-460 C the
wood will starts to burn spontaneously.



6.2 Fire resistance performance of building structures

6.2.2 ZFARE SR MRS Mechanical properties of
building materials at high temperature

WYY O =T T
(concrete) © LT B
6 5 L ) T v Sl A }\\"j’” M
* BRI f e
o FPEAE R T o
o B3RS R F i F
o UBAR W AR 1 VR L WA, (R AAR 1) 52 s N - AR 4 it 2k

With the temperature increases, the compression strength, elastic
modulus of concrete decreases, the strain peak increases, and the
stress-strain curve tends to be flat.



O SN Y Sm T BE
f£300~400°CHf, HIEE H%ﬁ? S{EZB AR
FBIT400°CHY, SREFEK, ZBMiEm, REBSRERRSRERE,
=im/ENFREERRANEERE
=mfTE M RERRK, SRESEERETHETN.
O Mechanical properties of steel bar

When the temperature is at 300~400°C, Strength increases
slightly and plastics decreases.

When the temperature is over 400°C, Strength decreases, but
plastics increases. The higher the temperature, the more
obvious the decrease of strength is.

The strength recover greatly after high temperature.

The elastic modulus of steel bar decreases at high temperature,
but almost has no changes after high temperature



6.2.3 EFAEIH SR S S Mechanical properties of
building structures after high temperature

0 mechanical properties of concrete
after high temperature

PiE5BE compressive strength:
0¥ 442 2: modulus of elasticity
#i v 58/Z tensile strength

Compression strength-temperature curve

Tensile strength-temperature curse

Elastic modulus-temperature curve



6.2.3 ZFAEH SRS EE Performance of building
structures after high temperature

O Concrete:
J& X Causes
IKACA R 7K

Dehydration of mineral water

KA K eI BR4E A R 93 ZE FiL AN T8 P2 S IR

The uncoordinated deformation of internal components of
cement hydration induces internal

BRI

Aggregates are damaged when heated

IKef 5B RHE X RIS

Connections between cement stones and aggregates are
damaged



Omechanical properties of steel bar after high temperature

JEBRSEE Yield strength

SR $HERTES00 C R fE AR SR E A iR A AN
‘o 500 CLUEBARRANFIFAIZ
AIEREE T, BKAEARMAS.

The yield strength of plain steel bars at less
500°C increases compared to that of
normal temperature. However the yield
strength of steel bars at over 500°C
decreases after natural cooling or furnace
cooling, while increases when cooled by
spraying water.

MRS SNARE500 CRIEARIBEERERTK
AK. 500 CLAREAREE TEF,
The yield strength of rebar bars at less 500°C
almost keeps the same with that of normal
temperature, while decreases when the

temperature is over 500C.
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Omechanical properties of steel bar after high temperature
W BR5®EE Ultimate strength

500E ZRIBEREIZERES, 500ERF, X« |
FSNARRI B T FEEEE, 900ERIISKISENIRR = | 7
L3t L=

The ultimate strength of plain bar increases % 09 | b
when the temperature is less 500 C. When "' o e |
the temperature is above 500 C, the e e

strength starts to decrease. And rises MEtl AIAHKREANRALSBERRE

rapidly when cooled by spraying water at

900 C _ .
e 1 Ultimate strength of rel_aar Increases
AT when the temperature is less 500 C.
s / When the temperature is above 500 C,
g S S W S S the strength starts to decrease, then
lé/‘ increases when over 700 C, rises
0.8

o0 e e s e rgpidly at 900 'C when cooled by

iBETC

Ma2 BEABRREEFRENSRENLE spraying water



COmechanical properties of steel bar after high temperature

2448 & Modulus of elasticity
=m/ R A EEIR S EREATEE
The modulus of elasticity when cooled after heating is
almost the same as that of normal temperature
WA 11- X F
mE/NF500 CHY, RABHNI-MEXRRERAE, KT500
Cha, RiEREREIBSX,
Stress-strain relationship: When the temperature is less
500 C, the stress-strain relationship is almost keep same.
When steel bar is heated over 500 C, then cooled, the
yield stage disappears.



OBond strength of reinforced concrete

r=m AT R S e R R L iR B PR, B LR R E PR .
The strength of concrete decreases at and after high

temperature, so the bond strength decreases
correspondently.

TR WER RS B EE R SNE KIS %

The bond strength of deformed bars is much greater than
plain bars

=im MRS RE LR A ERITES
The bond strength is slightly higher at high temperature
than after cooling

KAERERGRBEENRAANFTIZ,

Therefore the unfavorable influence of fire hazards on
bond strength should be considered by damage factor.



e T BN 5 5 VR e PR R & i

Bond strength between steel and concrete at high temperature



6.3 EIPE NI TT
Design of fire protection and prevention >

E T N EE 2 B R E Determination of fire resistance class of
buildings

S E 1 5505 8] The general layout of the building and
the fire resistance distance

X7 BRI X3 X FNBG1E 43 [X Division of the fire protection zone
and the smoke protection zone
Br Korba¥: B KiE, BKIT), BiKEF
Fire barrier: fire wall, fire door, fire window, etc.
NEE, EEAXERNTEREFKLIM TEFNEZRBAIAITR
R any
Anti-smoke design is necessary for the important parts of high
rise buildings, important public buildings, the buildings without
windows and underground buildings.




6.3 EHLF Kigit

Design of fire protection and prevention >
WITEER, BERE, THREEELO
Design the evacuation floor and the evacuation passageway
and the evacuation exit

WAL P HER RS

Set up smoke control system

WAL KRBFIRE . [ BARBUESES

Set up fire automatic alarming, broadcast and evacuation
guidance system

IHARRZEMBNRAKRS

Fire hydrant system and automatic fire extinguishing system
R PSR B AR

Fire prevention design of interior decorations




T KFREZFINERE,

I'I—'—Ii'l'i_j,ﬁ Ny ftrfﬂgyﬂﬁﬁm

The fire resistance rating is determined by the importance of building, the
height and the fire load and other factors, which are often determined by
the floor area, length and number of the building.

RAZFANN KELR. BE. KEMEHFHER

Fire resistance ratings, number of layers, length and area of civil buildings

SERNREGHFERRE, SIREZINTY
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ZH2FE® RS AEE

The layout of building and fire separation distance

EBH 2T\ A general layout of building

HITEENXARIE, EBEEBENBITRIREEREE, B
e kB BE A EBIE160m, JEEEZ I ENYRI TR,
H%REMETEARN/NTF4m, T2 BRFETE AR /)NTF3.5m;

When planning residential building, the fire lanes should be
considered, and the spaces between the centerline of fire
lanes should not exceed 160m. When a fire lane runs through
the door of building, its net height and width should not be less

than 4m and the width between the gate stacks should not be
less than 3.5m;




The layout of building and fire separation distance

E 5 S m 0/ general layout of building

Wit/ MXFRIIE, EEBEBEEBITIENEENSES,
HEBERZFRHBITEES), EEEREZEE,

When designing the gates of a residential community,
the net height and width required by fire trucks should
be considered, the roads should have the bearing
capacity for heavy truck. And also the return path
should also be taken into consideration
=INHAERBGIAEEA R EE150m, HAERE R
ARz 120m

The radius of protection of outdoor fire hydrants

should not exceed 150m, the fire hydrant distance
should not exceed 120m.




The layout of building and fire separation distance

E S m* / general layout of building
ZHIREI AN R, HEAEE24m, Hikif
NS pE TS R
If the short side of an Enclosed courtyard or a patio

building Is more than 24m, it iIs necessary to set a fire
lane leading to the inner courtyard.




The layout of building and fire separation distance

EIIRIRG AR Fire separation distance of buildings
BRI EBEEHAATHIEARSENREES

Safe distance between buildings should be kept to prevent the

spreading of fire hazards

— fi B A B B B Bl K TR B

Fire separation distance between civil buildings
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6.4 5T A%t Fire resistant design of structures

NAERR B 45T A& 3T Fire resistant design of reinforced concrete
structure
O B8 T EHm AT EK: KRT, SRR E IR RARSH R E
Ty AT KR BRET B NSt R mmE T,

Fire resistance design requirements of concrete structure: During fire
hazard T, the temperature of a structure when it reaches bearing capacity
limit, should not be less than the highest temperature T, the structure
reaches within the fire resistance limit

T2>T,
8 : LT AT IRIREEA, SHaEE TN TERER~=E04E
B, B
Or in the fire resistance limit the bearing capacity of structure should not
be less than the combined effects of different actions, that is:

R4=S;,



6.4 5 A%t Fire resistant design of structures

Fire resistant design of reinforced concrete structure
O BB T Emin it it EiRiE
Fire resistance design process of reinforced concrete
structure
O N RTErE Y HaE Determination of the fire load (GR&EQ/
% KEFRA)
KR HE N =S B A T LART BRI GR  F= £ Y B R E1E .
T ABEEMEE, A AEL R E
Fire load is the total heat quantity produced by the

burning of all the combustible materials in the fire space.
It is divided into dead loads, live loads and random loads
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Fire resistant design procedure of structures




6.4 LZEHIHTNIEIT Fire resistant design of structures

Fire resistant design of reinforced concrete structures
OE 8 4543 A%t /5 3% Fire resistant design method of
reinforced concrete structure

OE A E Basic assumptions:
O 8mEEAHEH temperature field in cross section is given
O ZBEREEYIBEEL4EFMN AR5 the initial cracks and stress are
neglected
O E& EEE Plane section assumption
O $HESRERLZETEXEFZIEA There is no relative slip
between steel bar and concrete
O 2R T E RPN IER
The tensile strength of concrete at high temperature is neglected




6.4 LZEHIHTNIEIT Fire resistant design of structures

Fire resistant design of reinforced concrete structures
IR\ E 75 5% Approximate calculation method

BIZ{KTS500CHRLER TS EMERERERMERE, S
T500CHREAE, HEFEECASERRRLBERS,
ERB/ NS REE, ARRSERERTAGHITIET.

If the temperature is lower than 500 ‘C, the compressive
strength of the concrete at high temperature is same as normal
compressive strength. When the temperature is higher than 500
'C, the compressive strength drops to zero. The original cross
section is simplified as an equivalent smaller section with the
same strength of normal concrete. It is designed same as
normal concrete structural component.




LR AT Fire resistant design of steel structures

O E T LIRS N1+ 75 7% Conventional fire resistant
design method based on experiment

O E T+ Ea e KiZit757% Fire resistant design method
based on calculation of structural component

O E-F eI AT 5% performance-based fire resistant

design
(1) LARe REMIE KRt RZEARERIE 22 TEFNIREMAG X,

ERARRKELE . ERMBIENEANE, EEXMRAKPRENEZLE,
B XS 2 T R E NI KR e M I TR B i A E, M
E M RERFR AR THE IR

The performance and design target are determined by analyzing and
calculating the fire threats by buildings and the combustibles inside,
combined with the experience accumulated in the real fire hazards, using
the principles and methods of fire safety engineering, and considering the
basic rules for the occurrence, development, and spreading.



NLEfBT NI T Fire resistant design of steel structures

OE T4 eERIIT A IZIT 5% performance-based fire resistant

(2) %ﬁiﬁ%%ﬁlﬂ efe KRR BTSN, HEEREUR AR
FEUER, EFEENERRELERSR, HHhERREHRREEIA
EIJ%:JEO

Preset potential conditions that cause burning, the subsequent fire

hazards, their spreading routes and people evacuation; select the
corresponding fire safety engineering measures to cope with; and assess
If the fire safety engineering target is achieved.



