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TOM TAT— Hoa hoan, ddc biét 1a héa hogn trong cac tda nha cong cong, da gdy nhiéu thiét hai to lon vé ngusi va cua, khong
nhiing chi riéng ¢ Viét Nam ma con trén pham vi thé gigi. Céc chuyén gia phong chay chita chdy da d@é xudt nhiéu chién heoc, nhiéu
kp thudt, va nhiéu phirong dn thodt hiém phi hop véi ting tda nha, timg ddm dong céng cong, ting hoan canh thyc té tgi hién
trieong. Tuy nhién, viéc xay dung céc kich ban thiz nghiém va ddanh gid hiéu qud cia cac gidi phap, cac chién hiroc, céc ki thudt nay
trén thuc té 1a rat kho thyc hién va ton kém. Do do, viéc mo hinh hda va md phong hoar déng ciru hé ciru hoa 1a mét gidgi phap hop
Ii, kha thi va khong ton kém dé thir nghiém va danh gia cac dé xudt ciia cac chuyén gia. Bai bao nay trinh bay mét mé hinh dya trén
hé da tac tir dé md hinh héa va md phéng cac hoar déng cieu hg khi xdy ra sw cé chay trong cac toa nha cong cong. Hé thong diroc
cai dat va thiz nghiém trén nén tang hé tro-md hinh héa va md phong dua trén hé da tdc tir GAMA.

Tir khéa— Mb hinh héa hé thang, md phong hé thang, citu hg cieu héa, hé da tdc tir, GAMA.
I. GIOI THIEU

Hoa hoan, dic biét 1a hoa hoan trong c4c toa nha cong cong, da giy nhiéu thiét hai to 16n vé ngudi va cua,
khéng nhitng chi riéng ¢ Viét Nam ma con trén pham vi thé gioi. Cac chuyén gia ctru hg ctru hoa da dé xuit nhiéu
chién lugc, nhidu ky thuat, va nhidu phuong an thoat hiém phu hop vdi ting toa nha, timg d¢am dong cong cong, ting
hoan canh thuc té tai hién truong. Tuy nhién, viéc xay dung céc kich ban thir nghiém va danh gia hiéu qua cua cac giai
phép, cac chién luoc, cac ky thuat nay trén thyc té I1a rat kho thuc hién va tén kém. Do o, viéc md hinh héa va mo
phong hoat dong ciu ho ctiru hoa 1a mot giai phap hop 1i, kha thi va khong tén kém dé thir nghiém va danh gia cac dé
Xuét cua cac chuyén gia.

Trong thoi gian gan ddy, m6 hinh hoa va md phong hoat dong ctru hd clru hoa dang 1a mot trong nhitng chu dé
thu hiit dugc nhidu quan tdm nghién ciru trén thé gidi. Nhidu trong s6 d6 1a cic mé hinh mé hinh hoa va mé phong hé
théng ctru ho ciru hoa duya trén hé da tac tir. Trong d6, mdi tac tir ¢6 tinh ty chii, chu dong xir li thong tin quan sat dugc
va dua ra hanh dong mot cach hop li. Pdng thoi tac tir co thé di chuyén dén cac vi tri khac nhau dé gip g, trao ddi
thong tin véi cac tac tir khac trong hé théng dé dua ra quyét dinh va hanh dong ciia minh. Nhitng dic trung nay cia hé
da tac tir phu hgp mot cach ty nhién véi viéc mo phong mot hé théng ctru ho ctru hoa: M6 hinh cac nhan vién ciru hoa,
nguoi thoat hiém nhu nhitng tac tir thong minh va ty chd, va cac ddi tugng khac nhu Itra, khoi, vat can, chudng bao
chay, bién chi ddn huéng thoat hiém... ciing c6 thé duoc md hinh héa thanh céc tac tir don gian. Trong qua trinh thoat
hiém, cac dbi twong — tac tir dwoc md hinh hoa thanh ngudi thoat hiém nay c6 thé tw quan sat va cam nhan mdi trudng
xung quanh nhu nhin thay Itra va khoi, nghe thay tiéng chudng bao chiy, quan sat cic bién bao chi hudng thoat hiém,
quan sat huéng di chuyén ciia tac tir khac, chia sé thong tin vé huéng thoat hiém hay tinh trang hoa hoan tai chd minh
da di qua cho céc tac tir khac... Trong khi d6 cac tac tir dwgc mo hinh hoa thanh nhan vién ciru hoa c6 thé quan st tinh
trang dam chay va khoi dé hudng dan nguoi thoat hiém, ding cac phuong tién dap lira, va gitip d& nhitng ngudi kho
khin trong di chuyén dé thoat hiém... Nhitng thong tin va hanh dong ndy c6 thé dwoc mo hinh hoa véi cong nghé tac
tir. Didu nay li giai tai sao hdu hét cac md hinh mé phong cac hé théng thoat hiém hoa hoan trén thé gidi déu dua trén
hé da tic tor, chiang han nhu mé hinh dé xudt boi Okaya and Takahashi [1]; Saelao and Patvichaichod [2];
Filippoupolitis [3]; Tang and Ren [4]; Averill and Song [5]; Yi and Shi [6].

Trong cung hudng véi cic nghién ctru gan day vé mo hinh héa va md phong hoat dong ciru hd ctru hoa trong
cac toa nha cong cong (Nguyen et al. [7],[8],[9]), bai bdo ndy dé xuit mot md hinh mé phong ciru hoa va thoat hiém
trong cac tda nha cong cdng dua trén cong ngh¢ hé da tac tu. Viéc cai dat hé théng cting dugc thyc hién trén nén tang
GAMA (Amouraux et al. [10]). Tuy nhién, diém khac biét va dong gop chinh ctia bai bao nay so véi cac cong trinh da
cong bd trude day 1a chung t6i dd bd sung mo hinh cua ba ddi tugng chita chay: linh ciru hoa, nude va binh ciru hoa.
Vé chién lugc ciru hoa, cb bd sung cac kich ban ctru hoa khac nhau cho linh ciru hoa. Va mé hinh nay c6 thé mé rong
ap dung linh dong cho cac toa nha co ciu tric va thiét ké bén trong khac nhau.

Noi dung cua bai bao nay dugc trinh bay nhu sau: Myc 2 s€ trinh bay vé md hinh dé xuat; Muc 3 trinh bay viéc
phén tich mé hinh trong mot trudng hop nghién ctru cu thé. Muc 4 1a két ludn va cac hudng nghién ctu tiép theo.
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11. MO HINH HOA HE THONG THOAT HIEM HOA HOAN

Mo rong tir mé hinh SEBES

Nhu da trinh bay, mé hinh nay dugc mo rong tir mé hinh SEBES (Smoke Effect and Blind Evacuation Strategy
[7]), do do6 c6 thé dugce goi la mé hinh SEBES+. Vi dugc ké thira tr md hinh SEBES, nén mé hinh SEBES+ ¢6 san 5
loai tac tir @3 dugc mo hinh hoa:

Agent-based model
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Hinh 1. So d cac 16p tac tir cia SEBES+ mé rong tir md hinh SEBES

Lura (fire): biéu didn d6i twong ltra, ddm chay. Lira ¢6 thé lan rong (sinh ra cac dbi twong lira khac) theo cac
vat liéu gay chay va két thac khi hét vat li€u chay hoac hét oxy, hodc bi dap bdi nudc hoac binh chita chay.
Lira gy thuong tich va nhiét luong téa ra tir lira ciing c¢6 thé anh hudng dén stc khoe, sirc chiu dung cua
ngudi thoat hiém va nguoi chira chay. Lira ciing 1a d6i twong sinh ra khoi.

Khoi (smoke): biéu dién ddi tugng khoi. Khéi duge sinh ra tir ltra dam chay (Khoi khong tu sinh ra khoi). Va
dbi twong khoéi c¢6 thé di chuyén trong khong gian lién thong véi vi tri hién tai. Mat d6 khoi c6 thé anh huéng
dén ndng do oxy trong khong gian va anh huéng dén sirc khoe, sirc chiu dung nguoi thoat hiém ciing nhu
nguoi chita chay. Khoi ciing c6 thé thoat ra khoi toan nha. Khoi vi hiy khi gap nude.

Chudng bao chay (alarm): biéu dién ddi twong chudng bao chay. Ddi twong nay khong di chuyén dugc nhung
¢6 kha ning cam nhan khoi va Ira: Khi ¢6 khéi hoéc lira Xuét hién trong pham vi cdm nhén ctia n6, chuong s&
tu dong kéu. Va ngudi ding trong ving anh hudéng cua tiéng chudng s& nghe thiy tiéng chudng bao chay.

Bién bao chi huéng thoat hiém (sign and plan): biéu dién so d6 va bién bao chi huéng thoat hiém. Ddi twong
nay ciing khong di chuyén dugc, va chi dugc nhin thiy néu mot ngudi thoat hiém di chuyén dén gan bién bao
sa0 cho bién béo roi vao trong tam quan sat dugc clia ngudi thoat hiém.

Nguoi thoat hiém (evacuee): biéu dién ngudi thoat hiém trong toa nha. Nguoi thoat hiém c6 thé nhin thiy
khoi, ltra va quan sat dugc cac bién bao chi dan thoat hiém, nhin thdy sy di chuyén ctia nguoi thoat hiém khac,
c6 thé nghe thay tiéng chudng bao chay dé tu minh thoat hiém. Trong qua trinh thoat hiém, c6 thé chu dong
quyét dinh chon huéng chay, quan sat cac bién chi din va quan st huéng chay cta nhitng nguoi thoat hiém
khac, hodc tuan theo huéng dan ciia nhitng ngudi ciru hd dé tu chon hudng chay thoat hiém tt nhit cho minh.
Trong qua trinh chay thoat hiém, strc khoe va stc chiu dung ctia nguoi thoat hiém bi anh huong va giam dan
boi khoi, lira, va va dap vao cac vat can ciing nhu ngudi thoat hiém khac. Khi strc khoe yéu di thi van tdc chay
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va mrc d6 minh man, kha nang phéan doan ciing bi giam theo. Pén ngudng chiu dung ma khong dugc cuu thi
nguoi thoat hiém s€ chet.

Ngoai ra, md hinh SEBES+ con b sung ba mé hinh tac tir (Hinh 1):

Nudc/hoi nude (water/steam): mo phong nude dap lira hodc bot khi dap lira. Tac tir nay dugc dem dén va phat
ra boi linh ctru hoa va c6 kha nang tiéu diét cac tac tir khoi va lua.

Binh xit ciru hoa (extinguisher): mé phong binh ctru hoa. Pugce linh ctru hoa hay ngudi thoat hiém sir dung dé
sinh ra bot khi dép Ivra.

Linh ctru hoa (fire fighter): mo phong linh ctru hoa. Linh ciru hoa vira c6 thé hoat dong don thuin nhu mot
nguoi thoat hiém, nhung cling c6 thé hoat dong nhu mdt linh ctru hoa: dua nudce/binh ciru hoa dén phun vao
nhiing cho c6 khoi va ltra dé dap khoi va lta.

Céc muyc tiép theo sé trinh bay chi tiét cac tac tir mdi duge bd sung nay.

Tac tir nuwoc

a) Thudc tinh
Téc tir nudc dwoc mo hinh hda vai cac thudce tinh nhu sau:

power: sttc manh cua tac tir nudc, thé hién kha nang tiéu diét cac tac tir khoi va Itra.

range: pham vi cong dung cua nudc. La ban kinh cta khu vuc xung quang tac tr nude, va cac tac tir khoi va
Itra néu xuat hién trong pham vi nay thi s€ bi ti€u diét.

direction: hudng di chuyén cua nudc (hoi nudce) trong khong gian sau khi duge phun ra.
propagationSpeed: téc do lan truyén cua nudce (hoi nudce).

b) Hanh vi
Tac to nudc co cac hoat dong, hanh vi nhu sau:

propagate: lan truyén theo huéng direction trong khong gian tda nha.

died: chét sau khi khir agent ltra va khoi. Ti 16 khtr 14 2:1. Cir hai tic tr nu6e thi diét duge mot tac tir lira hodc
khoi.

Tac tir binh cvieu hoa

a) Thudc tinh
Téc tir binh ctru hda duge md hinh hda véi cac thude tinh nhu sau:

waterQuantity: dung luong chira nuge/bot khi cua binh chira chay. Khi bi sir dung hét dung luong nay thi ¢
thé nap lai hodc hét tac dung.

b) Hanh vi
Tac tu binh ctru hoa c6 cac hoat dong, hanh vi nhu sau:

propagate: phun ra nuéc hodc bot khi dé khir tac tir lira va khoi.

died: chét sau khi dung hét dung lugng nuée/bot khi.

Tac tir linh ciru hoa

a) Thudc tinh
Vi duogc ke thura tir tac tir Nguoi thoat hiem (evacuee) cia moé hinh SEBES nén tac tir nay c6 cac thude tinh:

observableRange: tim quan sat c4 nhan. La ving khong gian xung quanh vi tri hién tai cta tac tir ma n6 c6 thé
nhin thdy, quan sat dugc cac vat can, Itra, khoi, bién bao, hay nguoi khac.

toxicLevel: murc d6 nhidm doc khoi/lira. La mirc do tac tir d6 bi nhiém doc vi khéi hodc bi thuong vi Itra, nhiét
d0 cao. Mirc nay s€ tang dan néu tac tor & trong vung khoi Itra hay ti€p xuc voi khoi Itra 1au. Khi mure nay 1én
dén cyuc dai (100%) thi tac ti tuong ung sé€ bi chét.

sensitiveLevel: mirc d6 nhay cam véi tic dong cua khoi/lira. La tham s6 chi kha ning phong vé cua co thé
trude tac hai cua khoi/lra. Tham s6 nay cang cao chimg to co thé cua tac tir tuong ng c6 suc khoe t6t va chiu
dung tét nhu nhiing nguoi truong thanh va khoe manh. Nguoc lai, tham s6 nay cang thip ching to co thé
khong c6 stic chdng choi véi khoi Iira tdt, vi du nhur téc tir 1a nguoi gia, dm dau, tré em, ngudi tan tat, phy nir
mang thai.

speed: toc do di chuyén. La tbc d6 trung binh cua tac tir tvong ung trong cac hoat dong di chuyén. Bao gdm ca
di chuyén dé thoat hiém va di chuyén d¢ ciru hda, ciru ho.
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e goal: dich dén cua viéc chay thoat hiém. La ctra thoat hiém ma tac tir mudn chay téi dé thoat.

e passedList: 1a danh sach cac vi tri ma tac tir ¢ chay qua, dwoc ghi nhé lai dé tranh chay long vong. Tham 50
nay dugc dung trong chién thuat thoat hiém mu (cua mé hinh SEBES) khi khoi day ddc lam giam tam quan
sat, nén nguoi thoat hiém phai 1an theo cac bo tuong dé tim cira thoat hiém.

Ngoai cac thudc tinh duge ké thira ciia nguoi thoat hiém (evacuee), tac tir linh ciru hoa nay con c6 thém cac thude tinh
nhu sau:

e objective: muc dich cho hanh dong hién tai cua linh ctru héa. Thudc tinh ndy c6 thé c¢6 cac gia tri: thoat hiém,
ctru hoa, dap Itra, dinh hudng thoat hiém.

b) Hanhvi
Céc hanh vi dugc ké thira tir tac tir Nguoi thoat hiém (evacuee) ciia mé hinh SEBES:

e normalMoving: di chuyén binh thuong. La hoat dong di chuyén cua tic tir trong tmg trong trang thai binh
thuong, khong c6 bao chay.

e evacuate: di chuyén thoat hiém. La hoat dong di chuyén cua tac tir v& huéng cac cua thoat hiém khi c6 bao
chay xay ra hoac khi nhin thay khoéi/ltra trong tam quan sat.

e updateToxicLevel: cp nhat tinh trang nhiém doc hay bi thwong vi khoi/lira. Néu tac tir tiép tuc hit tho khoi, bi
lira chay, hay & gan vi tri lira chay nén c6 nhiét do cao thi mirc d6 nay sé tang 1én ti 1& véi ndng do khoi, cudng
d6 ltra va d6 cao cuia nhiét. Tham s nay s& bi giam di néu tac tir ¢ thoat khoi ving nguy hiém va di chuyén
vao vung an toan.

. updateSpeed: cap nhat lai tbe @6 di chuyén cua tac tir. Néu bi nhidm doc cang cao thi strc khoe sé€ yéu di nén
toc do di chuyén sé cham lai.

e updateRange: c4p nhat lai tim quan sat. Néu tac tir dang & trong ving khoi ltra thi tim quan sat s& bi giam di.
Mtrc d6 giam ti 1€ voi nong do khoi va cuong do lra.
Ngoai cac hanh vi dugc ké thira ctia ngudi thoat hiém (evacuee), tac tir linh ctru hoa nay con c6 thém cac hanh vi nhu
sau:
e fireFighting: hoat dong ciru hoa. Bao gdm céc hoat dong: di chuyén dén khu vuc ¢ binh ctru hoa dé lay dung.
Cam binh ctru héa/voi nude deén dap hra.
e evacuate guider: hoat dong ctru hd. Huéng din moi ngudi thoat hiém theo hudng cira thoat hiém. Gitp d& nan
nhan di chuyén thoat hiém.
I11. AP DUNG

Muc nay s& trinh bay viéc ap dung mé hinh di dé xut vao mo hinh héa va mo phong hoat dong ctru hoa va
thoat hiém hoa hoan cua mdt toa nha trong thyc té.

Nam trong khuon khé dé tai nghién ciru QG.15.31 cua Pai hoc Qudc gia Ha Noi, chiing t6i chon ap dung vai toa
nha dugc to chirc Préventex sur dung trong trudng hop nghién ciru ctia ho.

Préventex 1a mot t6 chic phi chinh phii chuyén nghién ctru cac van dé vé sirc khoe va an toan cua con ngudi
trong moi truong. To chitc nay da dugc co quan bao v¢ strc khoe va an toan vung Quebec cong nhan va cap phép hoat
dong chinh thie tir ngay 22 thang 10 nam 1981.

. Toa nha duogc :[6 chirc nay Iya chon lam vi du nghién ciru ¢6 so dd thoat hiém nhu Hinh 2. Theo d6, so d6 bao
gom 3 khu vuc: (Nguon : http://www.preventex.gc.ca/images/ documents/info/en/evacuation.pdf):
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Luwa chon toa nha dé méo phong
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Hinh 2. So db thoat hiém cho toa nha duoc Préventex’s ldy 1am mé hinh &p dung

e Khu vie A: Khu vuc ndy bao gdm phong ca phé, phong chd, va cira thoat hiém. Khu vuc nay ¢ dat du phong
tong cong nam binh chita chay.

e Khu vyc B: Khu vuc nay bao gdm phong tiép tan, phong ca phé, clra vao va cira ra cau thang bo. Trong khu
vuc nay c6 tong cong nam binh chira chay va ba cira thoat hiém.

e Khu vuc C: Khu vuc ndy bao gdm cac vin phong, khu vé sinh, va cac phong thi nghiém. Khu vye ndy ¢ tdng
cong sau binh chita chdy va ba cua thoat hieém.

Lwa chon cong cu mo phong

V& nén tang cong cu hd trg md phong, chung t6i chon nén tang GAMA [7]. GAMA cung cip méi truong phat
trién cac hé théng mo phong dua trén hé da agent. Nén tang nay h6 trg: (i) sir dung cac dir liéu phtc tap nhu dir ligu
GIS dé xay dung moéi truong hoat dong cia cac agent nhu thuc té; (i) chay cac hé théng mé phong véi sb lugng lon
cac agent; (iii) xdy dung cdc tho nghiém ty dong va diéu khién dugc véi cac kich ban khac nhau va cac by tham s6
vao/ra cua hé thong khac nhau; va (iv) cac giao dién ngudi dung than thién va sinh dong dé tuong tac véi nguoi dung
trong qua trinh mo phong.

_ Cho dén nay, nén tang GAMA da va dang duoc sir dung rong rai trong cong dong cac chuyén gia mo phong cac
h¢ thong phuc tap dua trén nén h¢ da tac tu.

Két qua

a) Sy lan réng dan cua Itra va khoi duédi sy khong ché ctia nudce va bot chita chay
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Hinh 3. Hién thi giao dién qua trinh lan rong cta ltra va khoi, va viéc dap lira/khoi cia nude/bot chita chay

Su lan rong dan cua lira va khoi trong su kiém toa ciia nude va bot chita chay duogc biéu dién trong Hinh 2. Theo
d6, cac tac tir lra/khoi duge biéu dién béng cac hinh tron mau xam. Céc tac tir nudc va bot chita chay dugc biéu dién
bang cac hinh tam gidc mau xanh nudc bién. Ti 1¢ tiéu diét cua nude va lira/khoi 1a 2:1. Nghia 14 ctr 2 tac tir nude thi
tiéu diét dugc mot tac tir Itra hoac khoi trong pham vi chita chay cta no.

Két qua phan quan sat cia md phong cho thdy dam chdy lan rong dan bat du tir vi tri phat chay, thé hién bang
viéc tap trung s6 luong 16n cac tac tir lra/khoi va lan rong dén ra xung quanh. Nhing vi tri chua bi nude khéng ché thi
lira/kho6i lan kha nhanh. Nhiing vi tri ma bi nuéc khdng ché thi s6 luong tac tir lira/khoi bi giam di nhanh chong.

b) Thay dbi trong téc do lan rong cua lira/khoi theo thoi gian

Su bién thién theo thoi gian vé toc do lan rong ctia khoi/lira va nude duge mod ta trong Hinh 3: SO lugng cac tac
tir lira/khoi dwoc biéu dién bang dudng mau xam. S6 luong cac tac tir nude/bot chita chay/hoi nude duge biéu dién
bang dudng mau xanh nude bién.

Két qua mo phong nay chi ra rang d4m chay bét dau xudt hién & thoi diém (bude md phong) 100 va sau d6 dam
chay lan rong dan: sb lwong lira va khoi ting dan 1én. Khi dam chay phat sinh lia/khoi du 16n thi hé thdng chudng bao
chay phat hién ra dam chay va kéu bao dong. Khi d6, cac nhan vién ciru hoa di chuyén dén noi dé chita chay (bude mo
phong 150) va bét dau phun nu6e/bot chita chay vao dam chay dé khéng ché. Tur thoi diém nay c6 thé thdy luong nude
bom ra tang dan déu va sé luong Iira/khoi bi khdng ché nén khong tang 1én dang ké. Khi lugng nudc bom ra chira chay
du 16n thi sé luong lira giam dan va bét dau thu hep ving chay dén tit hin (budc mé phong 200). Xu huéng nay tiép
tuc duoc duy tri cho dén khi lira dugc dap tit hoan toan va khoi tan hét ra khoi toa nha.
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Hinh 5. Qua trinh thay d6i muc tiéu cta ngudi thoat hiém trong qua trinh thoat hiém

¢) Su bién thién theo thoi gian vé muc dich ciia ngudi trong qua trinh thoat hiém

Trong md hinh nay, chiing toi phan loai bon muc dich ciia nguoi trong qué trinh thoat hiém nhu sau:

Working: Trang thai cua nhirng nguoi dang lam viéc cia minh. Trong hinh 5, sO lugng ngudi trong trang thai
nay duoc biéu dién bang duong mau den.

Circulation lane: Trang théi cua nhirmg ngudi dang trén duong thoat hiém, chwa ra dén ctra thoat hiém. Trong
hinh 5, s6 lugng ngudi trong trang thai nay dugc biéu dien bang dudng mau vang.

Emergency exit: Trang thai cua nhimg ngudi da chay dén khu vyc cira thoat hiém. Trong hinh 5, s§ luong
nguoi trong trang thai nay dugc biéu dién bang duong mau nau.

Meeting station: Trang thai ctia nhiing ngudi da thoat ra dwoc ra khoi toa nha va dén tap két tai khu vuc an
toan. Trong hinh 5, s6 lwgng ngudi trong trang thai nay duge biéu dién bang duong mau do.
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Su bién thién, theo thoi gian, vé sb luong cta nhitng ngudi trong bdn trang thai nay duoc biéu dién trong Hinh
5. Trong khoang thoi gian dau (bude md phong 0-200), hau hét moi nguoi dang & trang thai lam cong viée ciia minh do
chua ¢6 tin higu bao hoa hoan xay ra. Khi hoa hoan xay ra va chudng bao chay kéu 1én, moi ngudi bit dau thoat hiém
va tim ra cac duong thoat hiém theo chi dan. Khi d0, sé lwong nguoi ¢ trang thai dang ¢ trén cac duong thoat hiém
tang dan. Dong thoi, s6 luong nguoi thoat dén khu vuc cua thoat hiém va ving tap trung an toan bén ngoai toa nha
cling bat du ting 1én. cang vé sau, s6 ngudi trong khu vuc can thoat hiém da thoat hét ra ngoai thi s6 luong nguoi trén
cac duong thoat hiém, cac khu vyc cira thoat hiém giam xubng gin bang 0 va s6 lugng nguoi tap két & khu vuc an toan
ngoai tda nha tang cuc dai.

IV. KET LUAN

Bai bao nay di trinh bay mot mo hinh dua trén hé da tac tir & mo hinh hoa va mo phong hé théng ctru hoa va thoét
hiém khi c6 hoa hoan xay ra trong cac toan nha cong cong. Mo hinh SEBES+ dugc dé xuét trong bai bao nay 1a mot mirc mé
rong tir md hinh SEBES ciia nhom tac gia. Trong d6 c6 bo sung viéc md hinh héa va mé phong cac ddi tuong: nude dap khoi
lira, binh ctru hoa, linh ciru hoa dé dap khoi lira va huéng dan ngudi dan thoat hiém theo hudng tdi ru.

MO hinh nay da dugc cai dat va mé phong dua trén cong cu mo phong dya vao hé da tac tir la GAMA.

Viée kiém nghiém két qua thu dugce va ddi sanh véi thue té cac ky thuat thoat hiém do cac chuyén gia thoét
hiém hoa hoan tu van s€ 1a mdt so hudng nghién ciru ti€p theo trong tuong lai gan cuia nhom tac gia.

V. LOI CAM ON

Bai bao nay dugc hoan thanh véi sy tai tro ciia dy an nghién ciru v& mo hinh héa va méd phong hoat dong ctru
hoéa trong cac tdoa nha cong cong, ma so QG.15.31, Pai hoc Quoc gia Ha Noi.
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MODELING AND SIMULATION OF FIRE EVACUATION

IN PUBLIC BUILDINGS

Nguyen Manh Hung, Ho Tuong Vinh

ABSTRACT— The negative consequence of fire, especially fire in public buildings, brings too much of lost in both human and money. The fire
evacuation specialists proposed many evacuate techniques, methods and policies adapting to the given building, groups of people, or situations.
However, conducting experiments to test these proposed solutions, in the reality, is nearly impossible. Therefore, simulation of fire and fire
evacuation to evaluate these proposals is a reasonable solution. This paper proposes an agent-based model for modeling and simulation of fire
evacuation in public buildings. The model is implemented and tested using the GAMA agent-based simulation platform.

Keywords— Modeling, simulation, fire evacuation, multiagent system, GAMA.



