Journal of Theoretical and Applied Information Technology
20" February 2013. Vol. 48 No.2 B

© 2005 - 2013 JATIT & LLS. All rights reserved-

SATIT

ISSN: 1992-8645 www.jatit.org E-ISSN17-3195

EVALUATION STUDIES ABOUT COLLEGE
MULTIFUNCTIONAL GYMNASIUM COMPUTER
EVACUATION UNDER FIRE CONDITIONS

JIARONG WU
Department of Physical Education, Northeast Foyddhiversity, 150040, Harbin, China

E-mail: wujiarong5882@163.com

ABSTRACT

It's an important evaluation architecture safegnsiards about personnel emergency evacuation tmeler
fire condition, from the development trend of umsiy gymnasium, it's relatively rare that based on
comprehensive evaluation the multi-functional gysinm fire conditions personnel emergency evacuation
study and there is no mature evaluation model eaagplied to practical operation level. Taking thelti
functional gymnasium fire evacuation and the reldateeory, by using the methods of expert intervesd
Delphi survey method, determine the relevant evmloaindex set, it includes four level index, elave
secondary index and thirty three indicators, ughig set of indicators can be completed the emesgen
evacuation evaluation under the University multigmse stadiums fire condition, established the
University Gymnasium fire evacuation under the d¢towl of fuzzy comprehensive evaluation model, the
model is applied to a university gymnasium of ersemy evacuation assessment, verification of the
accuracy of the model, operation and objectivitg multifunctional Gymnasium under the condition of
fire evacuation assessment provides the reference.
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1. INTRODUCTION property losses in case of a fire, so, is very
necessary to establish large public construction
At present, our country mainly by the safety computer evacuation evaluation model. The
safety supervision mechanism according to &xisting building fire safety assessment to estlbli
standard " building fire protection design for larg model can be classified into two kinds, one kind is
public building supervision and check, this methodhe traditional qualitative analysis, and the otlser
can only point out its and specification phase suithe fusion of the mathematical model of
deviates, could not indicate severity, also cannauantitative analysis of the research [3]-[6]. It's
evaluate the public building emergency computeémportant research task and important ways to
evacuation of quality [1]. Moreover, this methodprotect our campus fire security that how to start
also brought about negative effects to emergendyom China University Gymnasium development
computer evacuation management, primarily th&end, absorb the domestic and foreign research
management of emergency computer evacuatianethods and achievements in scientific research
measures seriously enough, can not seize the camed establish more close to the actual university
problem of computer evacuation and not knovgymnasium under the condition of fire emergency
computer evacuation of the overall effect[2]-[4].computer evacuation assessment model[7].
For large public construction emergency computedowever, this area of research results is rarer and
evacuation of the supervision and check often onlhere is no mature evaluation model can be applied
pay attention to computer evacuation facilitiesj anto practical operation level. In this paper, stayti
ignore the management in the application ofrom the actual needs and fire computer evacuation
computer evacuation. It can be imaged that once thelated theories as a guide, define the University
disaster accident happened in crowded publiGymnasium fire computer evacuation evaluation,
places, considering the serious consequences edtablishes an evaluation model, provides practical
secondary disasters, casualties could be very heaeyaluation tool and reference for the multi
Large public construction of emergency computefunctional gymnasium fire computer evacuation.
evacuation measures only keep a high degree of
validity and reliability can minimize casualtiesdan
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2. THEORETICAL BASIS behavior and physical state of insecurity in their
respective development process (tracks), in a

4.1 Trajectory Cross Theory certain time, the space of the contact (cross), the

What say here trajectory cross theoryenergy transfer to the human body caused. And the
refers to: many interrelated sequence of events imsafe behavior of the people and the unsafe state
the result of the development of cause injury. Anaf object generation and development, it is affécte
these events including people and objectsy many factors, the basic theory is shown as
(including environment) two big developmentshown in Figure 1.
series. Injury accidents often because of unsafe
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Figure 1: Trajectory Crosses Basic Theory
4.2 Sports Venues Computer Evacuation Sports venues when use often can form
Design high density population, its people have the

At the present stage in our country, sportgharacteristics of arriving and left in focus. Fec¢a
stadiums building computer evacuation desigheave people, it belongs to a kind of diversionary
involves engineering specification for " code forcrowd computer evacuation, whether it is in normal
fire protection design of buildings " and " code fo computer evacuation cases or in the emergency
design of GB50016-2006 sports building " JGJ31eomputer evacuation, which are all hidden a lot of
2003, on the safe computer evacuation design eécurity problems. Especially in the emergency
stadium made special provisions|[8]. computer evacuation, the crowd psychology in a

state of panic, everyone hopes to be able to escape
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from the scene of the accident, as soon as possiltieunter measures, and provides a convenient to
through the inward and outward and computestudy each fire phase control fire behavior of the
evacuation channel evacuated to safety area. Onggstematic method. Fire development process have
the computer evacuation process someone fall, different degree of risk, fire protection measures
people in the broad and narrow corridor into thelay a different degree of effect, accordingly will
channel in the exit flow stagnation and pluggingfire happens to initial step exhibition to spread i
will make people's mood more hasten is anxiouthe whole place process is divided into four stages
tension, at a loss, and individual might even blindhe fire occurred stages; The fire spread stage;
forward congestion or push, if this occurs, it willEvacuation critical stage; Building comprehensive
greatly reduce the computer evacuation efficiencygombustion stage.
but also easy to cause accidents [9].

Therefore, sports venues building4.4 Fire Conditions Personnel Safety Computer
computer evacuation design must meet the  Evacuation Criterion

following requirements: Personnel can withstand environment
Timely: People evacuated to safety areanainly through several indicators to determinet tha
before the danger coming. affect the safety of personnel in the fire visilyili

Security: In case of emergency computetoxicity, thermal radiation and convection, if any
evacuation, must guarantee that does not appemrameter does not meet the quantitative criteria,
crowded, jam, trample phenomenon, that is to saprove that the environment at this time to have a
must guarantee that even in an emergency, peogerious impact on the staff, could lead to camlti
still can safely and smoothly to safety area. The analysis proved computer evacuation until the

Convenient: Evacuation design shouldenvironment has reached can not tolerate the
accord with People's Daily psychological behavioconditions; you need to adjust the fire program,
requirements. And the computer evacuatiofully guaranteed intolerable  environmental
process, ensure computer evacuation patbpnditions before the advent of safe computer
computer evacuation mouth, computer evacuatiogvacuation to a safe exit.
identification and obvious and easy to identify, The fire smoke contains poisonous and
computer evacuation route short the smoottharmful gases (such as CO, HCN, CO2, SO2) and
decrease as far as possible computer evacuationburnt solid product. Harmful gas in the space
levels, avoid detour roundabout. reach a certain concentration may cause casualties.

Benefits: In the architectural design, inin addition to the inhalation toxic gas may cause
meet the safety requirements for computecasualties outside, low smoke layer also may cause
evacuation of the premise, should try to make theasualties. After the occurrence of fire smoke
computer evacuation passageway and computspread along the ceiling, the spread process, smoke
evacuation exit occupancy area economic, practiciyer down, when the smoke layer down to staff the
and reasonable. height of the breath, oxygen concentration will

Comfort: Evacuation process, also shouldeduce, may cause suffocation personnel casualties.
consider the researchers were able to convenie® in addition to guarantee space in the
comfortable and reclined at the table, and lounge. concentration of poisonous gas outside, still rteed

maintain the fire smoke in a certain height, namely
4.3 FirePhasing clear height, usually need to maintain the flue gas

Some researchers to set up a disastabove the personnel average height level[10].
preparedness plan for the purpose, according to the Research shows that the fire heat release
different states of the fire, take control firenearly 70% through the convection heat transfer
extinguishing action and to spatial units affedbyd way into the flue gas layer. If the fire flue gemnc
fires understanding fire. Accordingly, fire not be discharged in time, aggregation of the flue
expanding process is divided into different statgas temperature reaches a high temperature (usually

division or definition into several stages, timépat reached 600), the flue gas will be radiation

factor as a main line _through fire process alwaysmuch heat for fire has not yet been lit object
commonly known as fire phases. Fire from happen

. . -causing the cleavage of a combustible gas, when
to development, the biggest influence factor % e cleavage of the combustible gas enough, may

human activity, and even be able to influence the !
. ' . Ieventually cause the scene most combustible matter
corresponding of fire control action, the end resul

of the implementation of the fire phases can naf short period of time are burning, this

only find all kinds of effective fire prevention phenomenon  is called  flashover. Flaghover
phenomenon shows that the effect of fire in the
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human body heat mainly comes from the smoke The situation is difficult to control: As is

layer heat radiation, so the control of the flues gaknown to all, all the big game import and export
temperature on fire computer evacuation haguantity, and size are certain, once a serious

positive significance. accident, the crowd computer evacuation must
immediately. And at this time, people often
4.5 Arching Phenomenon emotions tend to be excited. The closed form sport

During the computer evacuation processpnot only has special structure, there are othdn-hig
when the gathered crowd from the broad spatiaise buildings do not have the high density
crowding into the entrance or exit of the time,rapapopulation. In the event of a process, the high
from the front into the stream of people, usuallydensity will always maintain, and one of the
there are a lot of people crowded into the entrandedividual as the basic elements and have a high
from the side, so it will impede the positivedegree of freedom. In this case, the game will be a
personnel flow, and then make the gathered crowskries of special crowd has gathered by the risk of
density increases, in the shape of flow structure, latent zone, and once after the accident, the heigh
the export before the emergence of instantaneoon$ the crowd gathered will expand the accident
who also cannot pass through the stalemate. Armiginal effects, which lead to harm scope and
when the arch of the gathered crowd densitdegree of upgrade, and then influence the
increases to a certain extent, due to a side fercedevelopment of computer evacuation and rescue
relatively strong, leading to the arch of the suddeaction.
collapse, some people into the outlet, stream of
people moved suddenly, so it is easy to lose balan8. EVALUATION MODEL INDEX SET
and fall or trampling damage, especially in steps o

stairs more dangerous. The old arch destroyed soon According to relevant theory, large public

after, the new arch can form. construction emergency computer evacuation
indicator can be divided into special emergency

4.6 The Crowd Gathered Characteristics computer  evacuation facilities, emergency

computer evacuation guidance system, computer

Difficult to predictive : A large crowd - _
. .evacuation route and computer evacuation
gathered place as a special group, has the cettain " X
! : . management and plan etc. Initial setting the
group structure, such as population size, cohesion, . . . X .
L . uhiversity multi-functional gymnasium under the
communication, standard and casting, etc. As the

o condition of fire computer evacuation evaluation
competition venues often gathered a Iargg 9OURyodel index set using Delphi method to sports
for_suc_h a group, dpe to allarge.r. population, th\(?enues management personnel, fire professionals of
action is differ, to unify the will, unified commen

unified action is very difficult. At the same time two wheel questionnaire survey, index selection,
y din Lo : ’tlhe first round of 25 were questionnaire, recovery

large-scale group cohesion obvious than in small
. g of 25, the second round a total of 15 a
groups, so that a few emotional individual from the
whole, cause some unexpected events occur, aﬂu
external environment such as competition managegs
once and audience, the cohesive force and confligg

will enhance, lead to conflict upgrade.

Hestionnaire, recovery of 15, two wheel
estionnaire are 100% effective. The group
cision was selected and indicators and the
ncrete index structure see Table 1.
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Table 1: The Multi-Functional Gymnasium Under Tendition Of Fire Emergency Evacuation Evaluationddl
Index Set
Level indicators Secondary indicators Three intirsa
width
) quantity
Emergency exit - -
Evacuation distance
Set Position
form
width
Structures of buildings stairs Smoke design
gradient
Surface smoothness
width
Wall refractory performance
. Channel -
The multi- Normally closed fire door
function hall
physical Channel form
pultgre power-supply system
institute under o —
the condition lighting Set Position
of fire intensity of illumination
emergency :
evacuation Evacuation command sign symbolic address
evaluayon system marker spacing
model index
set guantity
broadcast Set Position
voice
o flexibility
o Evacuation line reasonable———
Evacuation line Simplicity
Evacuation route choice irritability
) Evacuation facilities inspection
daily management - — -
Evacuation facilities maintenancge
) evacuation drill
management measure | Evacuation plan - -
Evacuation education
) o Responsibility Assignment
Evacuation training -
evacuation plan
4. MODEL HYPOTHESIS 4.1 Multi-Level Comprehensive Evaluation
Procedure
Fuzzy comprehensive evaluation as a In the complex system, because there

fuzzy mathematics a specific application methodsre many factors to consider, and between various

in the field of scientific research has been widelyactors and often hierarchical relationships of

used. points, in this case, can look forward to the fexto
set U by some attribute is divided into several
kinds, first to every kind of (factor less)
comprehensive evaluation, Then the evaluation
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results are "class" petween a high Ieve] of Suppose U U1, U2, U3, .., Un}
comprehensive evaluation [5], the procedures is: B
Division factor setU factors determine fuzzy subset fok , and
Factors to set U do division, namely: N N .
A= (AL A As AY) U the general evaluation
u={Ul, U2, U3, .., Un} -
(1) matrix Ris:
U= { Ul , U2, U3, ..., Uk} , - - -
. . . . B, A R
i=1,2,3, ..., n, Namely Ui contains a factor Ki, _ o
ZN: K, =n B, A¢ R
=1 , And satisfy the following conditions: R=|B,|=| A+ R
"
U, =U - =
Ul (2) B. Ry
Ui JUj = =
(Vi=o i#] (3) (5)
That is the (level 2) comprehensive
Primary evaluation for every Kifactor of evaluation results, namely:
Ui= -{ -L{|1 , Ui , U3, ..., Uik }., Accordln_g to B= A R (6)
the initial model for comprehensive evaluation. Set
Uifactors important degree fuzzy subset for Ai, the This is also focus on the factors Y1
U|_of Ki factors and the total evaluation matrix U2, U3, ..., Un} comprehensive evaluation
isR . So get: results., the evaluation process such as Figure 2
. N shows:
AR =B =(h, b, bsys R)
i=1,2,3, ..., n (4)

h is the single factor evaluation of Ui.
Secondary evaluation

—A—> Rl

A5 | R,

Figure 2: Secondary comprehensive evaluation moaleulation procedure chart
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Above the comprehensive evaluationunder the condition of fire emergency computer
model can be called secondary model, If factors sevacuation evaluation model index as inspection
U related factors involving multiple theory levél, standard, with fuzzy comprehensive evaluation
also can be based on the model of multi-levehethod to evaluate, the stadium under the condition

comprehensive evaluation. of fire emergency computer evacuation personnel
on the comprehensive evaluation.
4.2 Index Weight Calculation Consider of modern sports architecture for

In the fuzzy comprehensive decision, thebuilding scientific development and multi-purpose
weight is very important, it reflects the variousstadiums need to complicate the integration of the
factors in comprehensive decision process of statagevelopment trend of the specific situation,
or role, directly affect the result of thealthough depending on multi-functional stadium
comprehensive decision-making. Expertsletermine different indicators of weight to make th
estimation method is usually given by experiencevork more complicated, but it is undeniable that
weight, is the main method of determining thesuch is clearly more in line with the basic normis o
weight. scientific research, but also to guarantee the

Set factors set U£U1, U2, U3, ..., accuracy of the findings. In the course of the gtud

a total of 20 experts from the stadium management
Un}, Existing K experts independent each factostaff and the stadium within their jurisdictionsefi
department of the indicators twice assignment,
whichever is assigned twice the average as thé fina
ata, according to experts estimate draw the
hdicators specific weight. In the second to weight
N assignment and completed the stadium fire
_1 computer evacuation under the condition of each
= E]Z; 3

weight was given Ui i=1,2,3..., n ), take all

factors are the experts the weight value of th
average of the factors as the final weight valuq
Specific formula expressed as:

| index evaluation traits of work. Using the given
('=123.... n)  apove, the fuzzy comprehensive evaluation method
(7) to the gymnasium every level factors make
evaluation set, and finally the first level index
comprehensive evaluation.

1&  1& 1 1&
A=(EZQJ,T(Z@,- ,T(Z% ,~~—kZ a.) Set:U={ B1, B2, B3, B4}
j= j=1 j=1 j=1
: : : : Weight:A={ 0.39, 0.25, 0.20, 0.16}

The existing research results have shown A*R= (0.16,0.59,0.16,0.09
that, the expert estimation method and the analytic Final evaluation results showed that the
hierarchy process (ahp) method for weights argtadium evaluation trend for: 16% for the optimal;
consistent with each other, so in the study adopB9% is good; 16% of general; 9% for the poor.
expert estimation method for weight assignment igonsidering the structure of buildings, evacuation

Namely:

(8)

convenient and feasible. direction system, evacuation routes, management
measures four factors, can think of the gymnasium
5. MODEL CASE ANALYSIS fire evacuation evaluation level basically in good

condition. But you must pay attention to the overal
A university gymnasium is functional State assessment does not specifically reflect the
stadium, including the main hall and practice halstatus of the individual indicators, according e t
two main parts, Main hall for double building, fireactual situation of the lower scores on specific
resistance rating level. A layer of mobile stand caindicators targeted rectification overcome the
hold the audience of 1536 people, second fixe@lefects, in order to protect the evacuation carried
stand can hold the audience of 2000 people, tfit smoothly. From the secondary evaluation
gym has a layer of export five, floor to have exporfesults can be seen, this stadium in evacuation
one. A layer of floor and the stair between widths training link also has a lot of deficiencies, it is
2.30 m - 2.50 m. mainly responsible for the gynhecessary to improve.
teaching and competition, business performance
and the teachers and students, such as assenfbly CONCLUSION
task. To test the emergency computer evacuation
status, taking the multi-functional gymnasium Taking the multi functional gymnasium
fire evacuation involves tracks crossing theomg fi
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stage division theory, the condition of fire safetp] Rosie, "the social force evacuation correction

evacuation, evacuation judgment criterion in the

model and its simulation studythe Capital

process of arching phenomenon, a gathered crowd Economic and Trade Universjtg010.
characteristics and other related theories as@egu[7] Xieji Jian, "Fuzzy mathematical methods and

do a questionnaire survey on the relevant experts,
and ultimately determine the university functioe th
stadium under fire emergency evacuation

their  applications”, Wuhan: Huazhong
University of Science and Technology Press
2000.

evaluation model index. Index set includes fo%] Wang Xiaoping, Ma Jin, Zhang Xing, Xu Jin

level index, eleven secondary index and thirtyehre
indicators, parameter scientific, objective and
reasonable, and at the same time, give full
consideration to  the index  evaluation
maneuverability, the use of indicators can be et t
the university multi-function physical cultur
institute library for fire emergency evacuatio
under the condition of personnel evaluation. Aimed
at the evaluation indicators set specific operation
the establishment of a university multi-purpose
stadium fire evacuation under the condition &
fuzzy comprehensive evaluation model, this model
will each index by qualitative properties into have
operability quantitative research data, and the
evaluation results more objective and reasonable.
Through the case analysis to verify the model
accuracy, practicability and rationality, for the
multi-function  gymnasium  fire  evacuation
conditions provide the feasible evaluation toold an
reference.
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