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Luu y: Noi dung va tiéu dé céc bao céo déu la y kien riéng clia cac tac gid. Viéc phén
chia thanh c4c chuong va tiéu dé cac chuong 1a @€ xuat ctia Ban bién tap.



LOI NOI PAU

Vién Quy hoach va Kién triic Do thi (UAD) - Truwong Dai hoc Xdy dung la mét thanh
vién ctia Viét Nam nam trong mang ludi nghién ciru An toan Chdy cua Chdu A tir nim
2011 dén nay. Mang luéi nay bao gom cdc nude: Nhdt Ban, T rung Quoc, Pai Loan,
Hong Kéng, Thdi Lan, Indonexia, Bangladesh, New Zealand, Hin Québc va Viét Nam, ma
ding dau 1a Trung tém An toan Chdy - Pai hoc Khoa Hoc Tokyo (TUS), Nhét Ban. Hang
ndm Mang ludi cdc trung tam nghién cieu An toan chdy Chdu A t6 chire héi thdo khoa hoc
tai mot trong cac nwoc thanh vién. Nam 2014, Vién Quy hoach Kién tric Pé thi Pai hoc
Xay dyng dd dang cai t6 chikc héi thdo lan thir 3 vé Nghién ciru An todn chdy cia céc
nude chdu A, dién ra tai Ha Néi nam 2014. Hoi théo lan nay da chon chu dé vé “An toan
chay trong cdc céng trinh hén hop da chire ning”. Cdc bdo cdo cia cdc nha khoa hoc da
trinh bay trong Hpi thdo vé an todn chdy cdc toa nha hén hop da chirc ning la nhitng
chia sé khoa hoc rdt c6 gid tri cho cdc nha thiét ké, qudn 1y, va cd nhing nguoi lam cong
tac dao tao nham phdt trién nghién cibu va dao tao trong cac truong dai hoc.

Kién triic hon hop da chitc ndng la mét tong thé kién triic tich hop nhiéu bo phan chitc
néng trong mot cdu tric lién hodn, va mét hinh thirc 1ém, phdt trién theo cd chiéu ngang va
chiéu cao. Pay ld mét xu huéng phét trién cho cdc t6 hop, quan thé kién tric hién dai, dap
ibng cdc hoat dong sinh hoat cng dong theo huéng nén, tiét kiém khong gian va thoi gian.
Tuy nhién cdc té hop da chirc ndng ciing khong tranh khdi nhimg thach thirc 16m vé an toan
chdy né, vé khd nang ldy lan ciia hira va khoi khi xdy ra héa hoan. Kém theo dé 1a nhitng
thiét hai vé nguoi va tai san. Nhom nghién cieu cua Vién Quy hoach va Kién tric 6 thi UAI
bao gom PGS.TS Dodn Minh Khéi chii tri, ThS. KIS Tran Quéc Diing dich thugt, Ths. KTS
Doan Thanh Binh tro I chuyén mén dé tong hop cde bdo cdo ciia cde nha khoa hoc, bién dich
va cdu triic cho phit hop véi ndi dung nghién ciru, véi hy vong cudn sdch sé mang to7 cho nguoi
doc nhitng kién thikc co ban va chuyén sdu trong linh viec an todn chdy.

Xin chdn thanh cam on sy cong tdac chat ché cia cac Trung tdm Nghién ciru thudc mang
lwéi Nghién cieu An toan chdy Chdu A, ddc biét 1a céc gido sw, chuyén gia dén tir Nhdt Ban.
Xin cam on truong Dai hoc Xdy dung va Vién UAI da hé tror d@é cudn sach dwoc ra doi. Xin
cdm om sy cong tdc cia cac chuyén gia, cdc nha nghién cieu dén tir Pai hoc Phong chdy B
Cong An va cdc cong ty tu vin thiét ké. Pgc biét 1o TS Trinh Thé Diing - Nguyén truong
khoa, gidng vién Pai hoc Phong chdy Bé Céng an, KTS Lé Truwong - Tong gidm déc TTAs
di tham gia déng gép nhiéu y kién. Trong qud trinh bién soan, néu cé khiém khuyét ching
t6i xin duwoc tiép thu nhitmg dong gop quy bdu cia déc gid voi tdt cé su tran trong.

Vién Quy hoach va Kién tric db thi
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AN TOAN CHAY TRONG CAC TG HOP DA CHUC NANG
SU'CO HOA HOAN, 5(5 LIEU THONG KE
VA CAC QUY DINH VE PHONG CHAY § NHAT BAN

PHAN TICH NHONG VU CHAY LON

VA BIEN PHAP GIAM THIEU THAM HOA
TRONG CAC CHINH SACH AN TOAN CHAY
CUA HAN QUGC

AN TOAN PHONG CHAY ‘
TRONG KIEN TRUC CAO TANG DA CHUC NANG O CHAU A,
DACBIET LA O BANGLADESH

ANTOAN CHAY
TRONG CAC CONG TRINH DA CHU'C NANG G VIET NAM

UNG XU CUA COT BE TONG COT THEP KHI XAY RA CHAY
TRONG CONG TRINH DAN DUNG TG HOP DA NANG

DA0 TAQ KHOA HOC VA CONG NGHE PHONG HOA
TAIDAFHOCKHOA HOCTOKYO (TUS)
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AN TOAN CHAY TRONG CAC TO HOP PA CHUC NANG
- SU CO HOA HOAN, SO LIEU THONG KE
VA CAC QUY PINH VE PHONG CHAY O NHAT BAN

GS.TS. Kyoichi Kobayashi
Trung Tém Khoa hoc va Cong nghé Phong chay Chita chay,
Bai hoc Khoa hoc Tokyo.

TOM TAT: Lam sao dé dam bao An toan phong chdy chira chay trong cac td hop da chic
ning 13 mdt vin d& gdy quan ngai rAt 16n tai Nhat Ban. Theo sb liéu théng ké,
28% trong s 60 vu héa hoan 16n trong vong 60 nim qua ¢ Nhat Ban di xay ra tai
c4c t6 hop da chirc ning,

Pic biét vao nam 1972, mdt t6 hop da chirc ning bao g6m cac cira hang thuong mai,
nha hét va ciu lac bd dém xay ra chay gy nén cai chét cho 118 ngudi, mét con s6 ki
luc trong vong 60 ndm qua & Nhit Ban. Vu chay nay khién chinh phi1 phai xem xét
lai cac quy dinh vé phong chay chita chay. Chinh phti Nhat da bd sung thém “t6 hop
da chirc niing” trong bang xép loai cic cong trinh cua Luat Phong chay, va ting
cuong cac quy dinh vé st dung cac hé théng phun nudc chita chay tw dong
(sprinkler) v.v... trong loai hinh kién trtc ndy. Ngodi ra, chinh pht ciing ban hanh quy
dinh v& canh bao khéi cling nhu ning cao céc yéu t6 an toan khéc

Sy didu chinh nay ctia Chinh phti gitip cdc cong trinh td hop da chirc ning véi quy
md 16m va cao tAng trd nén an todn hon. Nhitng vu hoa hoan gy nhidu thiét hai vé
nhan mang d4 khong x4y ra tai cic cong trinh trén nita.

Nhung van con d6 nhitng riii ro & nhitng c6ng trinh t6 hop da chirc ning quy md
nho. Bdi khong it nhitng t6 hop nay thudng xuyén vi pham cac quy dinh vé Luat
Xay dyng va Luat An toan Phong chdy Chira chay. Mot s6 phuong tién phong chiy
chita chay khéng duoc lip dat hay bao tri theo quy dinh. Do d6 vu chdy tai mot
cong trinh da chitc ning nho gdm quéan bar va phong choi c& bac bét hop phap da
xay ra, lam chét 44 ngudi vao niam 2001.

Sau vu chdy nay, chinh phu da xem xét bd sung Luit An todn Phong chay Chita
chay va tang cudng cac quy-dmh cam nhirng ¢ong trinh bét hop phép ciing nhu cdi
thién cac cong trinh nhé chi ¢6 1 cAu thang.

Tuy nhién nhiing rii ro héa hoan trong cac t6 hop da chirc ning quy mé nho khéng
hoan toan bién mit, va cic vu chay co nhidu nan nhén thinh thodng van xay ra
trong thoi gian gin day.



Lam thé nio dé bao dam an toan phong chay chira chay trong cic khu phirc hop da
chirc ning 1a mot vin d& 16n tai Nhat Bén.

| Sich tring phong héa Nht Ban 1982.2009 |

xféf$f¢¢¢f&$##f$£##fﬁfﬁfﬁﬂﬁf'

{Némi}

~ Hinh 1: Biéu dé sé lu’o’ng cdc 16 hop.da chirc nang tai Nhdt Ban
(dién tich san trén 150m®) tir nam 1981 dén nim 2008.

S luong céc tb hop da chic ndng tai Nhat Ban ting 1,8 14n tir nim 1981 dén nim
2000, va ké tir ndm 2000 thi s6 lugng nay giit nguyén.

Vian dé d4u tién cua rai ro héa hoan trong céc khu phirc hgp nay 13 nhiéu ngudi
thué nha véi myc dich st dung khac nhau. Van dé thir hai 13 nhidu ngudi thué nha
VO’1 cach thirc quan ly khac nhau. Cong nang st dung khac nhau thuong dan t&i sy
nguy hlem vi du nhu nha hang dé xay ra hoa hoan t khu bep va cura hang d& chay
tir quan 40 13 vat liéu rat d& bén ltra. Cach thire quéan 1y khac nhau c6 thé gy bat loi
trong giao tiép va to chuc két hop chita chay khl hoa hoan xay ra. O ddy, nguy co
hoa hoan s& dugc tach ra 1am 2 phén: ‘

- Thu nhit 13 tir cac toa nha 16n: Tai day kha nang hoa hoan thuong 16n, khéi lan
rong va v tAn, khu vie san trude 13 mdt vin de can can nhac khi phong chay.

.~ Thir hai la c4c toa nha nhé: Nhitng cong trinh ndy thudng c nguy co héa hoan
l6n 'boi 12 noi tap trung cia cac-quan bar, ciu lac by dém, phong bi-a, giai tri cia
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ngudi 16n v.v... Noi diy cac cong trinh thuong bi bit kin khong c6 cura s0 va chi co
mot cdu thang. Ngoai ra, qua trinh x4y dung cac cong trinh ndy thudng bod qua cac
quy dinh phong chay mét cach bit hop phép.

1. Nhidu ngudi thué véi muc dich str dung khac nhau
2. Nhidu ngudi thué véi cach quan ly khac nhau

Cong trinh I6n \ e Bar cau lac bd dém, phong bi-a,
gidi tri ngwoi lon...

—

¢ Kha nang chay hodc
khai lan rong vo tan « Khoéng c6 clra s6

e San trwéc e Chi co 1 cau thang

Lo Sai quy dinh phong hda

Hinh 2: Rui ro chady trong khu phuc hop da chirc nang

/

Tir vong

Il -~ T5 hop da chirc nang [bao gom nhi hing, bar, cau lac
bi dém. phéng bi-a wvv.) —> 17780 28%

wae BENQ vién, Phing kham

==+ WiEN dirimg Ho v

B2 ... Trung $am tharompg mai, cho

B ... Khich zan

B ... Nha o, ky hic xa

1 ] - | > ﬂ B
# P P
Hinh 3: “Biéu dé cdc vu héa hoan v&i hon 5 nan nhan” ké tie nam 1995 dén nam 2008.

Di liéu ndy khdng bao gom héa hoan tai nha &, nha chung cu, nha may, 6 t6
va cdc.dam chay gdy ra bdi dong dat Hanshin-Awaji.

Qua théng k& co thé thiy, 28% trong tong sb 60 vu chay v6i nhiéu nan nhin
(17 vu) xdy ra tai khu phirc hop da chirc ndng. Dac biét 1a vao ndm 1972, mot tb hop
da chirc ning véi cac clra hang bach hoa, nha hat va ciu lac bd dém xay ra héa hoan
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khién 118 ngudi chét. Pay 12 mét ky luc v6 cing dau thwong tai Nhat Ban trong
vong 60 ndm qua.
Hinh 4 va Hinh 5 13 so d6 minh hoa vy hoa hoan:

PH3F

. Téng 7 118 ngwoi
L K= / tlr vong / 181
PH2F
- (z //+ s\ / PHIEF
{1
‘_:_%&’AV el -———‘“-FW """ -
[ p— -
&% . ' i T < 7F (181.A)
—— < — E t
| 6F [:PN]
=l U |
p— 5 (0N
I 2 \ __:—-- )
*—— —_ {]
K | /| )7 £ A
< | L1 > > : I 3 (7*)
* 05,1975 - < g N Dl b ¢
* 118 ngwei tir vong N -
81 nguwrei bi thuwong x ()
*RC,TH '
*Tong cdng 25.9323 iF (144
* Khu vire chay ; .
réng 8.763 m* |~
BF oA
3 A B E cD @

Téng 1
Khu vire an ninh

Hinh 4. So d6 héa hoan trung tim thwong mai Sen-nichi

ROCKED (RUNG CHAN) ‘

L, 80 A ]

KHOI PHUN

Hinh 5. Tang 7, Trung tdm thu’ong‘mai Sen-nichi
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Vu hoa hoan nay d3 khién cho chinh phu phéi stra ddi cac quy dinh vé phong
chay nhu: B sung thém thé loai “phtrc hop da chitc ning” trong viéc phén loai sir
dung cong trinh cua Luit Phong chay va ting cuong cac quy dinh vé hé théng phun

nudc ty dong v.v... trong cac khu phitc hop da chirc néing. Ngoai ra, chinh phu cling
tang cudng cac quy dinh vé kiém so4t khéi v.v... (Hinh 6). Nhiing stra dbi nay khién
cho céc khu phitc hop da chirc niing va cao tang tré nén an todn hon. K& tir 46 dam

chay 16n véi nhiéu nan nhéan da khong xay ra trong céac toa nha do.

(o]

o)

Quy dinh ctia Luat Tiéu chuén xay dwng (08, 1973)
o Thét chit quy dinh vé kiém soét khéi;
¢ Clra ch{')ng chay & ciu thang thoat hidm nén c6 chirc naing két hop véi thiét bj canh bao
khéi nham chan khéi xay ra khi co hda hoan;
o Thét chit quy dinh v& chéng chay cho vat liéu hoan thién ndi that.
Quy dinh ctia Luat Phong chay (12, 1972)
 Thé loai cong trinh “Té hop da chirc nang rii ro cao” duoc thiét 1ap cung véi quy dinh
phong chay duoc xiet chat;
o T& hop da chirc ndng rli ro cao nén I3p dit hé théng phun nudce tw dong;
e T hop da chirc nang (bao gdm cdng trinh cii) nén I&p dat hé théng bao chay tw dong.

Tuy

Hinh 6: Phdn tinh vu hda hoa tqi trung tam thuong mai Sen-nichi

nhién, nguy co chiy & cac khu phirc hop da chirc ning nho vin con d6. Boi

khong chi mot sb lugng nhé cic toa nha ndy thudng xuyén vi pham lut tiéu chuin
x4y dung hodc Luat Phong chay. Mot sb dung cu ctru hda khong dugc lép dat hoac

bao tri

ding céch. Két qua 13, mdt vu hoa hoan trong khu phirc hop da chirc nang

nho v6i cac quan bar bit hop phap va cac phong danh bac d3 xay ra khién 44 nguoi
chét vao nim 2001 (Hinh 7).

] E * Bt chay tai khu vyc rac thai canh thang mdy
%lg ting 3

* Khéi lan ra tang 3 va tdng 4
* 44 ngudi tr vong (tdng 3: 17 ngudi, tang 4:

]

mEgE 27 ngusi), 3 ngudi séng sot
0 Vén dé lon
* Sai quy dinh phong chay
LI *Chicé 1 cAu thang, khéng clra s8
* Khong ai thoét hiém dudc qua |6i cAu thang
*Clta chdng chay khéng dong
* Heé thang phang chay tu ddng khong hoat dong
*Khéng ai biét cach sif dung cac dung cy thoat hiém

|

Hinh 7: Vy héa hoan khu phitc hop da chirc nang nhé tai Shinjuku 09, 2001
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Sau vu héa hoan nay, chinh phu da tién hanh stra d6i Luat Phong chay va tang
cudng cic quy dinh dé x6a bo céc toa nha bit hop phép va céi thién cdc toa nha nhéd
chi c6 mot cau thang (Hinh 8).

o Luat Phdng chay (04, 2002):
o Téng cudrng kiém soét cac tda nha khdng phép.
o  Quy dinh Luét Phong chay (08, 2002; 06, 2003):
e T&ng cudng kiém soat cac toa nha 6 1 ciu thang;

o Téng cudng kiém soét cac t6 hop da chirc ndng nhd.

Hinh 8: Phan tich vu héa hoan Shinjuku, 2002
Tuy nhién nguy co chdy & khu phirc hop da chic ning nho van khong bién mét
hoan toan va mot s6 dam chay kéo theo céc nan nhan x4u s6 vAn thinh thoang xay ra
cho dén ngay hom nay.

KET LUAN

Stra ddi luat vao nam 1972, 1973 sau vu hoa hoan tai cong trinh Sen-nichi di
gitip cho cac t6 hop cao tAng da chirc ning gid tré nén an toan hon.

Cic vu chay 16n v&i nhiéu thuong vong ké tir 46 d3 khong xay ra tai cic cong
trinh nay. , | ‘

' Tuy nhién mic di c6 nhimg thay di v& lut nim 2002, 2003 sau vu chay tai
cong trinh Shinjuku, rai ro hoa hoan tai cac t6 hop da chirc ning van chua hoan
toan bién mat.

Mot s6 dam chay véi vai thuong vong thinh thoang van X4y ra tai cac cong trinh
ndy cho dén ngay nay.
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PHAN TiCH NHUNG VU CHAY LON VA BIEN PHAP
GIAM THIEU THAM HQA TRONG CAC CHINH SACH
AN TOAN CHAY CUA HAN QUOC

GS.TS. Young-Jin Kwon

Khoa Phong chay va Tham hoa,
Truong Pai hoc Hoseo, Han Quéc

TOM TAT: Ngay nay, c6 rit nhidu vu chay 16n nhu chy cong trinh hén hop da chirc ning, nha
cao ting, khong gian nglm, khu dudng ldo, khu nha gd, khu di san, khu chg truyén
thdng v.v... Thém vio d6, nguy co héa hoan ngdy cang ting din. Dic biét sb vu
46t pha ngay cang ting, khoang 8% so voi tdng s cac vu chay.

Muc tiéu cta nghién ctru pay 1a diéu tra cic vu chdy 16n ca vé nguyén nhan lan
phén tich sy 13y lan chay d& tim ra c4c bién phap han ché hoa hoan nhim 4p dung
vao cac chinh sach an toan chay Han Qudc.

Tir khéa: Vu chay 16n, 13y lan chay, an toan chay.

.} The Third Seminar of the,"Forum for Advanced
Fire Education/ Research in Asia”

Analysis on the Big Fire Incidents and
B Disaster-Mitigation Measures for Fire
i Safety Policy in Korea

NovertiberZ, 2014

Young - Jin, Kwon

Professor/Ph.D, Dep. Fire and Disaster Prevention, Hoseo

| rusyEemeTy B

) LMY .
4/ HOSEO UNVERBTY {0 Hion-aisE BUILIWG FIRE RESEARGH: Lap.
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JLor gisi thisu

f)) &c v&n dé& Ion trong phang chéng chay tai Han Quéc

@ hir nghiém va phén tich gid lap chay

{4 Két hugn va nhiém vy cho frong lai

Analysis onthe State of Arts
And EducaFion Cumicuum for Fire Safety Policy n Korea

Decentber 27, 1012 [16:30~12:00]
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The Third Seminar of &re Forum for Advanced fire Edumuo'/ﬁagam’m Asxa

1. Gidi thiéu 5 y&u diém cua an toan chay 6 Han Quéc
dong thdi diéu tra xem xét cac diéu ludt, quy dinh, tiéu
chuén cia cac bién phap an toan chay sau khi phan
tich héa hoan

2. Gidi thiéu hoat dong va su’ phat trién cua gia lap chay
nham phén tich va danh gia héa hoan cua trudng Pai

Hoc Hoseo.

2.-Cacvan delon trong phang chong chay. L Han Quoc

2.1 Chay tai cac co sé da dung

Chay d nha ga xe buyt
Goyan

| Nhi ga x2 buyt Goyang

i| 2014.05.26
am $:01

8 nguth chét,
| 58 nguti bj thong

+ Do lifa han
+ Ditt ngubry 1Y Wa hén bit it

vl Wgu 08 chiy rén tedn nhd
. 1higt hat cang ning né khi hé

eerTinty
\

N i DMKV CG G 0

ﬁﬁwi@ﬁ




The Third Seminar of the “Forum for Advanced Fire Education/ Researdh in Asla”

2. Cac van dé Idn trong phong chong chay tai Han Quoc

Hoda hoan tai cac co s¢ da dung

W0 i

Yongin Gosiwon(Phong hoc) Nonhyeondong Gosiwon(Phong hoc) | Héa hoan tai quan Bar Masan
[2008] ! 2008 [2010]

Hanh déng dac biét trong qué‘n ly an toan cha cac cd sd
da dung

- Panh gia rui ro hoa hoan trong céc cd s6 da dung

The Third Serminar of the “Forum for Advanced Fire Education/ Research in Asia”
5

J

2. CAc van dé 16n trong phong eharg chay tai Han Qudc

JU'Si gia va tan tat

Héa hoan

1 2014.05.28 am 00:28 v Hau hét bénh nhan khong thé thoat ra d€ téi khu vuc

Bénh vién Samgye-myeon, Jangseong-gun, an toan

Jeollanam-do, v Ngon lra bung chay tir dém va chin é di€m phat hoa
Hyo-saran ,,, A L&i thoat hidm bj déng va hop ciru hoa bj khéa

21 ngudi chét, 8 ngu'di bj thuong
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| Phé hoai

chay

18



The Third Seminar of the "Forum for Advenced Are Educationy Resear

2. Cac van dé I10n trong phong chong chay tai Han Quoc

Hda hoan Insadong, Han Qudc(2013)

-

v Phé hoai
v' 8 tda nha bi chay ryi
¥" Thiét hai khodng $ 472,000

|v Khu ve tap trung nhidu g5
va duong hep

Céan phai danh gia rii ro
va co s& hdéa hoan

2. Cacvan de lon trong phong chong chay tai Han Quoc The Thind Semierof the "Forum for Advanosd Fire Education/ Ressarchin Asia”

hong chéng chay

Luat quy hoach va st dung dat

» hu v c“B“ao an

_toanchay
Luat an toan chay

- Chi ¢6 cac tiéu chuan bao tri tap trung ' Can danh gid rti ro
vao cac cong trinh va co sd - hoahoan




2. Cac van'de I6n trong phong chong chay tai Han Quoc

The Third Seminar of the "Forum for Advenced Fire Education/ Researchin Asia”

The Third Seminarof ihe 1m for Advenced Flre Educaticrny/ Research in Asla™)

20




. .- The Thilrd Seminar of the "Forum fr Advanced Fire Education/ Researahi in Asiz”|
3. Thu nghiémva phan tich nham nang ¢ao gia lap-hoa hoan

Gia lap chay dé danh gia rui ro hoa hoan trong
NFPA va NAFI

Hand Calculations

+ Takes Simplified zpproaches for
well-defined problems . Firs Dynamics Tools
(FDT} Quantitative Fire
Hazard Analysis

i ZOHEMMS Most Useful for Fire Investigators Methods

5 ~ Upper Layer Tumperatute

- Flarne Height Calculations - b SRR - d and Supporied by

Hand:Calcutions . ; . - Ruk of e Analysis

- (NUREG-1603, Final Report;

A, ZONE MODELS o o ‘Sclenshic tathod

- Rezogrizn thie Noad
+ Uefine she Probioc
- Goilect Pata
« Bnsiyze Cata
+ Dawalop a Hypothesis
+ Toting of the Hypotnusly
- Noad Tooks (What Taofs Do We Hiva?}
£ NimBer 651G ! + Support.or Refute Suc Hypothesle
' + Salect Flnni teypathasia

_ The Third Semarof the "Forum for Advanced Fire Education/ Research i Asle”|
3. Thir nghiém va phan tich nham ndng cao gia 1ap hoa hoan

Eira Dynamics Toola (FDT3}

+ Fira Dynamice Taals (FDTs) Quanditative Fite Hazard
Analyais Matode

FOTE] 314 87 Ng

« Plaform - Yindzien 7

Fre Brotectian tispetsian Arogae,

[ oty ey oo e 5 2 2w 2
I 22 T 7 el 22T B0 7
|3 g0 kR W e ABe T s

« Corghe: Visual i + 2019

- IHUREGA20S, Finat Repern

« ‘Benotite.
= Providecgruamy calbings of anssners.
 Dlegapl s mabemarical squition

- Betbmos e carmnt
- Uimitations
~ Neag e ppromtiana
! ST WG RS RY N3 YN ALY $TSTENANS AT M W otel paly
EXT
i L o =
{ Verilization und Validution [T HEU- b
PRI -
| alSetectod Fike Moricls For T 1 xra
| Nuclear Powee Plaot o gazEy
| Applications P ey - it
[ ) ey Sonen
| Ml e ra
| e PN
i
1 ¥ [Tl «
H Fe) sy 3 11T wan
o P T

e o ian P

| T I X 23 g




] R . R : R » T?e ?wﬁ@mmraf&be s for Advancsd Fire Education/ Ressarch [f) Asls
3. Thir nghiém va phéan tich nham nang cao gia lap hoa hoan -

3,3 M6 hinh hoa hozn (Bicy

Biéu dd K

~ The Thirg Seminare’ the "Forum for Advanced Fire Educatiory Reseandh in Asla”
gia lap hoa hoan {;m%%
L ’%..f

8 A
o B AE: 2 gEaAne (K FIS056E0-1)
-2 22 80mmm:x 10bmm
-A|E 5m: Somm 0|5
-Bg% Sonyn

YN g 3T 4 TE HUUE 28
Hex 35, B 2% AdE 25,

g Tew, Tax Ty

7

HRA{kW}
s

=)
-

APE 2 i
S 7 W) Room Comer Tepter F
(kS F150 9705 S T

f | -ugy a2 2am36m

48140 A7 37 - ¢8m'20m

AP ARV, AU 2%, R o
I, 433, 5% v

[ measpnxcs [

{ | huy: s7avRs e Y

NS FISO 2845)

|- 15183 07|  1006mm x 2008men x 100mm

§ |-auaol 97 3 0w x 20m

umaz: e, BERE 4R
559

L. 2~..0 4

+  Bagvé vty & chiy DB bing 30 dal didtvedc chit df chdy trong Kiw wic &
o Thyenghibe: tinh chil nbitk elia link a8 dy b Uk hudng xay v ki chid

22



The Third Seminarof the “Forum for Advenced Flre Education/ Research i Asls”|

3. Thirnghiém va phan tich nham nang cao gia lap hoa hoan
3.4 DB cho mo hinh hoa hog

Thir nghiém cac tdm nhém composit

‘héne-thugn

T ] ™
Thit hiém chdy xe

® Oulside X Inside 4 Blass

The Third Seminar of e “Forum fv Advenced Fire Educativn/ Researdhin Aska”

NO.18

u vuc riéng biét

DB thir nghiém xay du'ng trén khdi lugng hé thong phun sprinkler
tai khu dan cu'

CO 7IM} (0] 4T

Holx




The Third Seminarof the “Forum: for Advanced Fire Educatiory Research in Asia”

sm vé-phan tich nham nang cao gia 1ap hoa hoan (L

3,5 M6 Wi hée hogn (KFADS ey @

"
55 -
S A ; u
- SR BB SASER ol Y WANS R ity T
o 17 B » BONBR WA bty A WAL o)
1
[ Foss 724 - wrpsel Wi |

AU EE R | 269875

! BT
iz ooyl | dawnngue
EHR DA QL LG, | WOFSHRIAN AL
iyt B —
RORE AN EYNE
A R WIASO L s e,
HAB AN DU R, | Seedae s

f

f =
y e
¥ T

TR B ORI A TS GO TP

§THE 10t

sty AgRd; Y REEHG STRESERL = .
Swiced (U TN WORMIDR B
Cerstendy e S0 GERG 1 E

) The TﬂrM Seminarof the “Forum fr Advanced Fire Edhicalion/ Research ip Asla”®
va phan tich nham nang cao gia lap hoa hoan S

@

NO.20

SHeadsanE

Belnpend e aly) gelHAS ¢ A

SRS T S

T

24




) The Third Seminar of tie "Forum [0 Advanced Fire Education/ Research n Asi™
. Thir nghiém va phan tich nham nang cao gia lap |

3.6 G1a [5p chdy €0 &l

3p chiy d8 thi duoe phit trién biéi BRI va Vién Nghién Ci
Khoa Hoc Chinh Sich Dat Bai (Tién SiHayashi) O

€ thidemd phing gud trinh dat chdy didn tich xdy dung |
lgﬁg BRI

@ Hoseo Unly.

1 i gl onirest researuh !
2 1 =

Aduisory grgans ¢

by
sr——
Flrestimgasi e,
Eak e
[T .

Théng tin GIS

Inbscmyptins trers it
ol It T peeicn) )

arimam e s
Wnstoem Sumape niioer

acoment of
Cucoltion Rt

‘moewesen ofbuttup
prescatiss.
Tonstion

e T

frdf Seminarof the “Forum for Advenced Fire Education/ Research In Asia”|

hoa hoan L
. &
. NO.22

' Chay lan tai khu vwc cho truyén .
Mainha tiép xic thy
va vat liéu méi de

PFidpadic lra
i bie xa 08 v iy

' Déc diém clia hoa hoan tai khu vire cho truyér

25



. i . . i . R A Tﬁe mﬂm’.ﬁi"a%‘u’rlab'af the “Forum for Advanced Fire Fducaticry Ressarch in Asia”™
3. Thu nghiém va phan tich nham nang cao gia lap hoa hoan

2.6 G &

E Dy dodn thoi gian sz_’ip ¢hia ¢ac cong trinh g8 can phii duoc e thién

Pham vibi | .
anh huéng |

hu hai bai

dam chay

Pham vi anh
huéng hu hai
trén gia lap

*  Susup dd cua
céc nha gbd
(dam chay ‘ {
thuc %)

cac nha go
gia lap)

The Third Seminar of the “Forum for Advanced Fire Sicationy Reses
m nang cao gia lap hoa hoan

Pham vi
anh huong
hu hai trén

*  Pham vi bi
anh hudng
hu hai boi
dam chay

Bung chay
tai cac

cong trinh
chdng lira
tfrong
truong
hop khong

Bung chdy
tai cac cong
trinh chéng
Itra trong
truomg hop

26



) N X R . . R . The i Seiminar of the “Farum for Advenced Fire Education/ Research 1 Asia”
. Thir nghiém va phéan tich nham nang cao gia lap hoa hoan

Chay lan vi héa hoan

3. Thur hghiém va

3.6 G

‘ Chay lan vi héa hoan

27



28

D e e ]

. -da chd¢nan

Cé rat nhiéu luat va quy dlnh cho cac toa nha cao tang, hdam ngam, cc sé
; an chay cho cac cd sé ngusi




AN TOAN PHONG CHAY TRONG KIEN TRUC CAO TANG
PA CHUC NANG O CHAU A, PAC BIET LA G BANGLADESH
(Nghién cvru sy b chay tai toa nha Bsec, Dhaka)

BG Ali Ahmed Khan, Md. Akram Hossain, Muhammad Mamun
Téng cuc Phong chay & Ddn dung quéc phong, Dhaka, Bangladesh

TOM TAT: An toan chy trong nhi cao ting dang thu hat sy quan tim 16n & Bangladesh. Hoa
hoan & nha cao tﬁng va cac hién trong chay bét thudng mang dén sy de doa 16n
t61 an toan cua cu dan va nhitng tod nha ké can. Pay ciing 1a mot thir thach 16n
v6i cic nhan vién phong chiy va nhitng ngudi gidi ciru khi phai ddi mat voi
nhimg dadm chdy nhu viy. Nha cao ¢ da chirc ning duge dung dé phuc vu nhidu
loai cu dén trong céc két cau nhidu ting véi sy luu ¥ v& viéc bao tdn va duy tri
co s& vat chit day ¢ cling nhw céc giai phap an todn phong chay. Mic di céac
bién phap an toan phong chay la didu kién tién quyét dé huéng thy mot khong
gian sinh séng trong lanh, tuy nhién day cfing chinh la vAn d8 bi xao nhing nhét
trong bdi canh phat trién d6 thi & Bangladesh dic biét 13 & thanh phé Dhaka. Hau
hét cAc toa nha cao ting & Bangladesh déu nim & trung tim thanh phb Dhaka,
noi da trai qua thoi ki d6 thi hod manh mé tir vai thap ki qua. Hién nay c6 hon 18
triéu ngudi dang sinh séng tai ddy. Xu huéng phat trién cuia thanh phd Dhaka 13
thién vé phat trién chidu cao dé dbi phé véi vAn @ strc ép dan s6. Kha ning giy
thwong tén ciia cac vu hoéa hoan nguy hidm cho cu din trong nhi cao ting c6 xu
huwdng tdng 18n do viéc xay dung tran lan thidu kiém soat va khong tuin theo
nhitng quy dinh hién hanh nhu Luit Xay dyng qubc gia Bangladesh (BNBC) va
Luét Phong chay Chira chay, 2003.

Nghién ciru tinh hudng:
Ngay 26/2/2007, mét sy c¢b chay 16n di xay ra & Tbng Cong ty thép va Cong trinh
(BSEC) Bhaban, m{t toa nha da chirc ndng 11 tAng & Karwan Bazar, Dhaka. Ngon
Itra d3 thifu rui mot ngdn hang thirong mai, 2 dai truyén hinh va 7 vin phong trong
toa nha khién 4 nguoi-chét va gay nguy hiém cho hon 1000 ngudi c6 mit tai thoi
diém 6. Co quan Phong chay va Dan dung Quéc phong (FSCD) da dap tat dam
chay va giai thoat thanh céng duge hon 600 ngudi mic du gap rt nhiéu tré ngai.
Ngon liza bét ngudn tir 16i hé thong dién ¢ tAng 1 va lan tod nhanh chéng téi tang 8
cla toa nha. Hé thong an toan phong chdy va cic 161 thoat hiém trong toan b toa
nha di bi xao nhidng trong viéc bao tri. Cac t6 chirc thwong mai va cic doanh
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nghiép dat viin phong cua ho trong tod nha ma khéng quan tam t&i viée sip xép hé
thdng an toan phong chéy cén thiét cho riéng minh.
Co quan Phong chiy Chita chiy va Dan dung Quéc phong phai d6i mit véi cac
vén @& da chiéu khi vira phai chdng chdy vira phai tién hanh giai ctru toa nha khi
xdy ra s cb. Thir thich 16n nhit ma FSCD phai d6i mat 1a: (i) Lbi vao hep va
nhiéu churéng ngai vat; (ii) Tod nha dugc bao phi hodn toan bdi cic tAm kinh, chét
lidu s& chuyén sang mau den do khoi day dic khién cho tim nhin vao bén trong toa
nha tré nén kho khin hon va gy can trd cho viée ctru hg; (iii) T chirc hoat dong
giai cfru mét s6 lwong 16m nan nhan bi mic ket dang hoang loan, la hét dé duogc
gidi thoat, ho tap trung & mai dua va trén mai toa nha; (iv) Ngin chin cic nan nhin
tuyét vong nhay ra khoi toa nha; (v) Khong dit cc thiét bi ctru ho; (vi) Kidm soat
dam dong v.v...

Binh lugn: Thidu nhitng nhén thic v& an toan trong sit dung, thiéu nhitng bién phap ngan

* chin va phong ngira chay nd 13 nguyén nhan cha yéu gy nén nhitng sy cb chay

nguy hiém va nhitng tai nan trong khdi phirc hop cao ting da chirc ning. Do d6
viéc ning cao nhén thirc v& an toan phong hoa 12 rit cin thiét. Chinh phu va nhiing
co quan c6 thim quyén cin c6 bién phap thich hop dé dam bao sy an toan cho
ngudi dan trong tod nha cao tng. Cac hoat dong hanh chinh cin duge ap dung dé
thyc thi cac quy dinh phong chdy chita chay hién c6 va quy dinh cho tit ca céc
khéi phitc hop cao ting da chirc ning. Co quan Phong hoa va Dan dung Quéc
phong 13 t6 chirc chinh phi du tién khi chiu trich nhiém trong viéc to chirc phong
chiy & Bangladesh. Ho c4n tién hanh cic budc dé phat trién kha nang hoat déng
clia minh bang cach ting cudng nhan lyc, hiu cin, trang thiét bi hién dai va nang
cao chit luong dao tao.

1. GIOI THIEU

An todn phong chay trong nha cao ting 13 mdt van d& thu hat sy quan tdm 16n
¢ Bangladesh. Héa hoan & nha cao tAng va cc hién twong chay bat thuong de
doa 16n t6i an toan cta cu dan va nhiing toa nha ké can. Pay 13 mot thir thach
16n v6i cac nhan vién phong chiy va nhiing nguoi giai ctru khi phai d6i mit véi
nhirng ddm chdy nhu vay. Nha cao bc da chirc ning dugc dung dé phuc vu nhiéu
loai cu dén trong cac két cAu nhidu tdng v6i sy luw ¥ vé vide bao tdn va duy tri
co s& vat chat diy du ciling nhu cac giai phap an toan phong hoa. Céc bién phap
an toan phong chay 13 diéu kién tién quyét dé hudng t6i mot khong gian sinh
sdng trong lanh. Tuy nhién day ciing chinh 13 vin d& chua dwoc quan tdm trong
bbi canh phat trién d6 thi & Bangladesh, dic biét 1a & thanh phd Dhaka. Hau hét
c4c tod nha cao tAng & Bangladesh déu nim & trung tAm thanh phb Dhaka, noi da
trdi qua thoi ki d6 thi hod manh mé€ tu vai thap ki qua. Hién nay c¢6 hon 18 triéu
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ngudi dang sinh séng tai ddy. Xu huéng phat trién ctia thanh phd Dhaka 13 phét
trién chidu cao d& ddi phé véi van @@ stic ép dan s6. Kha ning gay thuong ton
clia cic vu hoa hoan nguy hiém cho cu dan trong nha cao tang ting 1én do viéc
xay dung tran lan thiéu kiém soat va khong tuén theo nhiing quy dinh hi¢n hanh
nhu Luat X4y dung qudc gia Bangladesh (BNBC) va Luét Phong chay Chira
chay, 2003.

2. NGHIEN CUU TINH HUONG

2.1. Tom tat vé sw co héa hoan

Nhan vién cieu hd dang ddp liea & toa nha BSEC, Dhaka, ngay 26/2/2007

Vao ngay 26/02/2007 khoang 10h30 sang, mdt vu hoad hoan gy chét nguoi da
xay ra tai Cong ty C6 phan Thép va Xay dung Bangladesh (BSEC) & Karwan Bazar,
Dhaka. Khi nhan duoc tin bdo chdy, hai don vi cttu hod tir tram Tejgaon va Siddique
ngay 1ap tirc t6i hién trydng d€ xtr 1y tinh hinh. Khi t6i noi, ho chimg kién dam khoi
den bdc 1én tir toa nha va ngon lira da di chuyén 1én tﬁng trén, mot lugng 16n nan
nhéan bi mic ket & bén trong. Ngay 14p tirc ho bat dau tién hanh trdn 4p dam chay,
déng thoi gidi ctru nhitng nan nhan b1 mic ket. Ngon lira lan nhanh va tinh hinh tr¢
nén mét kiém so4t. Nhan vién tham gia gi4i ctru dé nghi dugc ting cudng vién tro tir
nhitng tram ciu hoa khac thong qua Trung tam diéu hanh cta S Phong chay va Dan
dung Quédc phong. Nam don vi chira ¢hay tir nhiing tram khac dd dugc huy dong dé
ting cwong hoat dong giai curu.

D6 13 mot tod nha cao 6c da chirc ning 11 ting nhung chi c6 mot thang thodt
hiém. Tong cong 23 vin phong dang dugc cho thué & nhing tang khac nhau ctia toa
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nhd. Hai dai truyén hinh tw nhan, mdt vin phong toa soan quéc gia, mot ngan hang
thuong mai, hai van phong luat va van phong ctia nhitng t6 chirc thuong mai khac
nim bén trong toa nha. D6 1a mét ngdy lam viéc thdng thuong. Toa nha Iuc d6 bao
gdm todn bd nhan vién va c4 nhimg khach ghé thim. Ngon lira bit ddu bung 1én &
ting 1 va nhanh chéng lan t&i tAng 8.

FSCD cb ging tu diéu khién va dép tit d&4m chdy tir nhiéu hudng cla toa nha. Ho
str dung nhitng bién phap can thiét dé giai ctru nhimg nan nhan méc ket tap trung &
nhitng mai dua hodc trén mai nha. Nhiing nan nhan do6 roi vao tinh trang hoang loan
cuc d9, tan loan va la hét 16n dé clu clru giai thoat. Mot sb ngudi tuyét vong nhay
khoi toa nha va bi thuong. Thanh vién caa FSCD véi sy trg gitip ciia cong ddng da
cb ging hét stc dé giai ctru nan nhén bang thang va éng thd. Ho st dung thang ciu
(56m) dé giai ctru nan nhan. Nhan vién ctru hoa tham nhép vao bén trong toa nha va
tim kiém nan nhan & mdi ting. Ho tiép c4n cc tAng khéc nhau va trén mai nha dé
gitip dF cAc nan nhan xubng mit dit bang thang ciu. S6 lwong 16m ngudi méc ket
dang chd dé duoc giai ciru trong mot thoi gian ngén. Ho duge dua xubng bang thang
cau thay vi sir dung céc 16ng giai ciru.

Hon 200 nguoi duge gidi ciru béi FSCD. Trong khi d6, truc thing da giai ctru duoc
hai nan nhén & trén mai. Tuy nhién, canh quat may bay tryc thing d tao ra ludng gié
16n khién cho Itra chay manh hon, do d6 viéc giai clru bang cach nay da bi dinh chi.
T4t ca bay don vi tir sdu tram ctru hoa ciia FSCD cling v6i cac thiét bi thong thuong
va dic biét nhu xe ciru hoa, xe ciru trg khan cép, thang giai ctru, hé théng anh sang, xe
ctru thwong, v.v... d3 duoc trién khai trong hoat dong giai ctru nay.

Mac du ¢6 hoa hoan khiing khiép voi1 nhiét lvong 16n va khoéi day dac, nhung linh
ctru hoa chuyén dung ciia FSCD duéi sy chi huy va huéng dan coa giam dbc (tac
chién) sir dung bién phap tich cuc d& giam thiéu thiét hai tinh mang va tai san trong
qua trinh trién khai. Dam chay dugc kiém soat vao lic 17h20 va bi dap tit hoan toan
vao lic 20h40 ngay 26/02/2007. Bén nhan vién ciia FSCD bi thuong trong qué trinh
chita chay. Ba nguoi khic nhdy khéi tod nha bi thuong ning va thiét mang sau do6
trong bénh vién. X4c mot nhan vién an ninh cua tod nha dwoe tim thdy & ting 7
trong ngay sau do. '

2.2. Téng quan vé toa nha
e Loai hinh két ciu: Bé tong d4m 13n;

e Sb tang: 11;
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2.3.

Dién tich mbi ting: 15220 feet vuong (~1 413.98 m);

Chi tiét mdi ting:

Téng trét : Ngan hang thuong mai

Tang 1 :Bavin phong kinh doanh.

Tang 2 : Mdt vin phong kinh doanh.

Ting 3 : Mot dai truyén hinh tu nhin va bén vin phong kinh doanh.
Ting 4 : Hai vin phong kinh doanh.

Tang 5 :Dai truyén hinh tu nhén.

Tang 6 : Dai truyén hinh tr nhan.

Tang 7 :Dai truyén hinh tw nhan va 1 van phong kinh doanh.

Tang 8 :Bbn vin phong kinh doanh.

Ting 9 :Hai vin phong kinh doanh va hai van phong luit.

Tang 10 : Mot toa soan Nhat bao quéc gia va mot vin phong kinh doanh.
S6 lwong 15i thoat hidm: 01 thang b9, 01 thang may.

H¢ thong phong chay trong toa nha BSEC

Ong x4 nudc, hong ctru hda, hé théng bio chay va hé thdng PA duoc lip dat
trong toa nha déu khong & trong diéu kién lam viéc.

R4t it binh chita chay dugc 14p dit & mdi tAng va déu & tinh trang khéng di
tiéu chuan.

Nhén vién an ninh khong dugc dao tao vé phong chay chita chay.

Khéng c6 sy tip duot so tan trude do.

Khong c6 hé thdng chiéu sang 16i thoat hidm khan cép chay bing pin trong
toa nha.

Khéng di hé thong phong hoa.

Bao dudng khéng ding cach hé théng phong hod.

X4y dung khéng duoc kiém soat.

Ty ¥ thay d6i ké hoach xay dung va chirc ndng str dung toa nha.

Thiéu su tudn thi cac quy dinh an toan phong hoa va quy dinh danh cho loai
hinh nha cao Oc¢ da chitc nang theo “Luat X4y dung qudc gia Bangladesh”.
Thiéu sy tuan thi cic phuong phap an toan phong hoa nhu “Luét Phong chay
va Chira chay 2003”.
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Nguoi thué nha tho o trong viéc 18p dat bé tri hé théng phong chay cho van
phong cta ho.

Thiéu sy phdi hop quan 1y giita ngudi thué va chii s¢ hitu tod nha.

e Thiéu nudc danh cho chita chay.

2.4. Didu tra si c6 chay

Uy ban diéu tra ctia Co quan Chita chay va Dan sy Quéc phong di kiém tra khu

vue x4y ra sy ¢ va nghiém thu toan bd bang ching cling nhu 161 khai cia cac nhan

chimg. Trong qua trinh didu tra, Uy ban lay 16i khai cta 15 nhin chimg. Ban tom tat

cua diéu tra nhu sau:

34

Tt ca khong gian c4c tang clia toa nha dugc s dung boi nhiing d6i tuong
thué khac nhau. Ho lam vach, tran gia, trang tri no1 thét bﬁng cac vat lidu d&
chay.

Ngon lira ban dau xudt phat tlr su ¢ chap dién bén trong phan ving vach
ngin gd ép & gilta van phong cia Bengal Jute Ltd va trung tam y té BSEC &
tAng mot va lan nhanh chéng 1én tng 8.

Cin phong x4y ra hoa hoan ban déu bi khoa.

Nhén thy khoi tir bén ngoai, mot sb nhan vién y té di m& cira phong va doi
mit v&i ngon lra dir di. Ho cb g'fmg str dung binh chita chay nhung khong
thanh cong.

Nhan vién ciru hoa & tram chita chdy Tejgaon va Siddique Bazar gin nhét da
t6i hién trudng dau tién va ngay 1ap tirc t6 chirc chita chay va giai ctru.

Toa nha c6 diy di cac nhan vién hanh chinh va nhidu khach tham quan.

Clu thang thoat hiém duy nhit clia tod nha bi nhén chim hoan toan trong
ngon lira, khoi tod ra kha nhiéu khién tinh hinh tr& nén nghiém trong va
Kkhién viéc thoat hiém roi vao tinh trang bé tic.

Khong tim ra 16i thoat, moi ngudi tap trung ¢ nhiing méi dua va mai nha cua
toa nha.

Mot s6 ngudi tuyét vong di nhay khoi toa nha-dé thoat than nhung da bi
thwong ning. Ba nguoi bi thiét mang sau do trong bénh vién.

Khéng c6 tir vong duge ghi nhan do chay hoac ngat khoi.

Tram chira chdy dan dyng va qudc phong di dap tat dam chay véi su hd trg
ciia ngudi dan va giai ciru nhitng nan nhén bi mic ket thanh cong.



2.5. Nguyén nhin dam chay

Uy ban didu tra ciia Tram chita chay va Dan phong kiém tra cong trinh bi chay va
xem xét k¥ ludng tit ca cic bing chimg ciing nhu nhiing 161 khai ciia nhan ching.
Duva trén cac béng ching, Uy ban diéu tra d3 két luan ngon lra bit nguén tr su ¢d &
mach dién.

2.6. Thiét hai sau dam chay

e Ngudi thi€t mang :04 nguoi.

e Bi thuong :15 nguoi.

e Thiét hai tai san : (xép xi) 495 triéu BDT.

e Tai san dugc bao toan ; (xﬁp x1) 99 triéu BDT.
2.7. Khuyén nghi

e Tit ca nhimg toa nha cao ¢ nén tuan thu diy du Luat Xay dung qudc gia
Bangladesh va Luat Phong chay chita chdy ndm 2003.

e Dam bao viéc st dung day dién va phu kién tiéu chuén trong toan bd toa nha.

e Thiét 14p hé théng tru nude ciru hoa trong khu vyre thanh phd.

e Du phong cung ca“ip cac dich vu tién ich nhu nude, dién va ga cho mot toa
nha méi duge xay dung sau khi giai phong mit bang tir FSCD va RAJUK.

e N& luc kiém tra giam sat dinh ki béi FSCD va RAJUK cén phai duoc ting
cudng hon nira.

e Hop tac va phdi hop giita td chitc giam sat va vmg phé can phai dugc tang
cudng hon nira.

e Cac budc nén thyc hién dé tang cwong kha nang hoat dong cua tram phong
chay va dan phong bang cach ting cudng nhan lyc, hau cin, cic thiét bi hién
dai va kho4 dao tao nang cao.

3. KET LUAN

Hoa hoan tai toa nha BSEC 1a mét suicd gdy thuong vong lién quan dén nhiing
khu phirc hop da chitc ning cao ting & Bangladesh. Hon 400 ngudi bi mic ket trong
tod nha khi xdy ra hoa hoan va mang séng cta ho bi de doa. FSCD d3 nd luc hét
minh dé ctu mang nhitng nan nhan mic ket va han ché tdi da su thiét hai. Su ¢6 hoa
hoan ndy 12 18i canh tinh nghiém khéc va nhiing sy ¢b nhwr vAy khéng bao gitr duge
mong doi. Cac cht s& hitu va nguoi thué ciia nhitng cao dc da chirc ning nén cing
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ganh véc trich nhiém dé tranh nhimg su cb hoa hoan thuong tim xay ra. Sw hop tac
va phéi hop gifra nhitng ngudi sit dyng toa nha ciing rht quan trong va 13 mot phan
thiét yéu trong viéc dam bao cic bién phap phong chdy chita chay hiéu qua trong toa
cao d¢ da chiic ning.

Dé cai thién didu kién an toan phong hoa, hé théng phong chiy cin duogc thiét 1ap
va duy tri mot cach thich hop. Pidu quan trong dbi véi ngudi st dung & cac tng 13
cAn nhan thitc 3 hon vé khia canh an toan phong hoa. Tram chita chay va dan phong
d3 dugc cung cip va thyc hién rat nhidu chwong trinh dao tao va nhan thiic. Nhiing
su cb nay ciing cho thiy ring viéc 1ap dit hé thong phong hod chua phai 1a cach duy
nhét @8 han ché thiét hai. Viéc duy tri sw hoat dong ctia c4c hé théng phong hoa 13 rat
quan trong, 161 thot hiém nén dugc chiéu sang va khong bi can trd, cac dién tap so
tan khi c6 hoa hoan nén dugc thuc hién thudng xuyén. Tir d6 ching ta ¢ thé ap
dung t5t hon cAc bién phép an toan phong hoa va bao vé.
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AN TOAN CHAY TRONG CAC CONG TRINH
DA CHUC NANG O VIET NAM

PGS. TS.KTS Doin Minh Khoi

Vién trudng Vién Quy hoach va Kién tric do thi

Trieong Dai hoc Xdy dung

TOM TAT: Xu hudng xay dung cac toa nha da chirc ndng da va dang tré thanh phé bién trong
cac do thi & Viét Nam trong nhirng nim gin diy. Van dé vé an toan chay & cac toa
nhi ndy luén 1a mdt thach thuc 16n. Bai viét phan tich cac kidu t8 hop kién tric da
chirc nang va nhiing thach thirc an toan chay lién quan t6i thoat ngudi va chéng
chay, dong thoi phan tich nhung rti ro d6i véi loai h1nh kién trac ¢6 chirc nang
bién dbi lién quan t&i mot sé vu chay trong thoi gian gin day.

T khoa:

Pa chuc ning, chirc ning hén hop (mix-use), chirc ning bién ddi (transform

function), vt lidu d& chiy, thoat ngudi, ctru hoa.

1. TONG QUAN

T6 hop céc cong trinh kién triic da chirc ning dang tr¢ thanh mot xu hudéng phéd
bién trong cudc séng hién nay & Viét Nam. C6 hai kiéu t6 hop co ban:

- Truong hop thit nhit: Cac tda nha dam nhén cic chirc ning doc 14p duge sip
xép tu do trén téng mit bing dé tro thinh mot tong thé hai hoa trong mot khu dit

nhét dinh.

Truéing

Khu vuc chung cu

________________
- -

%

e e e o e
1

L YT ——

Khu D6 thi Royal City - Ha Ngi
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Xét vé an toan chay, kiéu ndy c6 vu diém 13 cac cong trinh phén tan, tao khoing
tréng giita chiing, nén viéc lay lan chay duoc giam thidu, va viée chéng chay ciling
- d2 dang hon. Tuy nhién, d6i véi cac td hop kién trac st dung hon hop nhiéu chirc
ning don 1¢é trong mot tbng thé c6 dién tich gi¢i han s& c6 mot vai rli ro nim & chd:
M4t do dan cu tip trung cao tai cac khu vuc cong cong, va sy dich chuyen dén cu
gifra cac khu vyc khién cho viéc phan ludng thoat ngutcn khi x4y ra su cb s& hét sic
khé khiin. Céc khoang trong sit dung cho giai quyét in tic khi xay ta sy cb ciing gan
nhu bi chiém chd cho khong gian cho doi, giéi lao... Vige quan ly, hudong dan va tb
chirc thoat hidém khi x4y ra su cb s& 1a mot vén dé phirc tap

Trudng hop T6 hop Chung cu hdn hop Royal City 1a mot téng thé da chirc ning
bao gdm khu nha &, khu nha hang va khu trudng hoc. Khu nha ¢ bao gbm 5 tda thap
ndm phia sau bén trong khu d4t va mot toa phia ngoéi khu dét. Khu trudng hoc &
ph1a ngoai va khu thuong mai nim & tAng trét va ting ham. Viéc phong chay trén
tong mit bang di luu y t6i cac tuyén thoat ngudi chay bao quanh va mot tuyén thing
tryc tiép ra duong phd. Cac toa nha nhin ra quang trudng trung tam, va tir quang
trudng c6 cac 161 thoat ra xung quanh. Tuy nhién, cin luu ¥ rang, khodng cach tir toa
nha xa nhét t6i mit phé 1a khoang 360 m. Vi vay, cho dii cdc tuyén dudng rong va
thoang nhung van can phai mé thém cac 16i tho4t bao quanh dé khong bi phy thude
mot hudng thoat phia trude. Khi su ¢ hoa hoan x4y ra & phia trude thi khu & phia
sau s& can phai c6 16i thoat bd sung. |

Royal City

- Trudng hop thir hai: Cac b phan chirc ning doc lap dugce chdng xép, dan xen
trong mot toa nha phat trién theo chidu cao va chiéu ngang, trong d6 c6 nhiing
phin khong gian dugc sir dung rat han hep. O cac trung tdm d6 thi, ddc biét 1a & Ha
Nbi va thanh phé HS Chi Minh, v6i mét 46 dan cu cao va dién tich dét dau tu gidi
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han, viéc chét tai (nén) cac chirc ning véi cic dién tich t6i da vao mot toa nha 13
mdt xu hudng cip tién, nhung cling 1a mot thach thic trong an toan chay. Van dé
nghién ctru an toan sinh mang, thoat hiém va ctru hoa dit ra s& phai lién quan té1
gidi phéap 6 chic khong gian kién triic, quy hoach, vin dé trang thiét bj va quan ly
stt dung.

Ngoai ra, mot thach thirc 16n nira 13 su bién ddi chirc nang trong cac toa nha da
khién cho ngoi nha bi qua tai trong qué trinh sir dung khong gian, qua tai trong sir
dung dién, kém theo dé 13 nhiing bién ddi vé& két cAu va vat liéu. Piéu d6 di tro
thanh vAn nan trong an toan chdy cho cac cong trinh kién trac da chirc ning va cac
cong trinh c6 chirc nang thay dbi.

2. NHUNG THACH THUC TRONG TO CHUC AN TOAN CHAY CUA CAC

TOA NHA PA CHUC NANG

2.1. Vén dé thoat hiém & ting cao, tang trét va ting him

Dbi voi cac tda nha cao ting hdn hop da chirc nang, thi vin d& thoat nguoi s& di
tir hai tuyén. Tuyén thit nhét thoat tir trén cic ting cao xudng ting trét. Tuyén thi hai
thoat tir ting hdm 1én ting trét. Trong ca 2 trudng hop, ting trét dong vai trd 13
khong gian phét tan khi xay ra sy cb. Day 1a mot hién tuong phd bién tai Ha Noi,
thanh phé HO Chi Minh va céc thanh phd 16n khac & Viét Nam. Khéng gian ting trét
khong chi phuc vu cac chirc ning kién trac thwong mai, dich vu an uéng, ma con la
khong gian dén tiép va thoat nguoi tir cac khu vuc chirc ning khac nhau. Chinh vi
vay, rii ro 16n nhit s& bat dau tir day, khi ¢4m chay phat ra tir sanh. Trong thuc té,
mdt s6 vu chdy thudng xay ra & sanh, noi c6 nhidu bang dién. Pidu nay budc nguoi
ta phai luu ¥ t6i nhitmg yéu t& c6 thé gay chay, tao chdy tai sanh ting trét tda nha cao
tAng hdn hop da chiic ning. Khong gian sanh cin phai thoang, c6 nhiéu cira thoat,
cho phép phan tén céc tuyén thoét hiém ra nhiu hudng thoat khic nhau.

Vén dé st dung tAng him hién nay vAn chua dugc quan Iy nghiém ngit trong
cdng tac phong chay. Do bi khéng ché ting cao trén mit dat nén cac kién tric & khu
vuc trung tdm cé xu hudng triét dé tan dung tﬁng ham dudi mit dat. bay 1a mot k&
hé trong quan 1y cip phép. Pidu kho khin trong t6 chirc thoat hiém khong chi tir
tAng hdm 1én tAng trét ma con nam & ché thiéu cac tuyén thoét ra via hé dudng phd
tir toa nha ndm sau bén trong.

2.2. V& mit chika chay

Khi xay ra sy cb, nhin chung kha ning ctru chita chéy 1a rit kho khin do 6 t6 ciru
hoa khong thé tiép can sat cong trinh. Vu chdy tai Khu céng nghiép Quang Minh
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ngdy 18/9/2014 cho thiy cac xe ctia Cong an ciu hoa phai xép hang vao khu vuc
chay. Mét s6 vu phai phun nudc vao tir phia hang rao vi cac 1y do: khéng c6 duong
vao, khu virc hang rao bi 14n chiém béi hang quan dan sinh.

Mot sb tda nha mic dit c6 ca mdt khoang san rong phia truéc nhung xe ciru héa
van phai ding ngoai hang rao phun nudéc vao. Ly do bdi vi bén dudi khoang sin
rong d6 13 ting hdm. Két cAu mit ting him (chinh 12 mit sin) khong cho phép xe
ning 40 tin di vao. -

Cac nguén tiép nudc cho bd phéan ciru hda & qua xa. Mot ) hong nudc va bé du
trit nwde khong du hodc bi truc trac do 1au khong sir dung lam cho vigc chira chay
trd nén rat kho khan.

3. NHUNG THACH THUC TRONG TO CHUC AN TOAN CHAY CAC TOA

NHA CO CHUC NANG BIEN DOI

3.1. T4c nhén giy chay tai tda nha cé chitc ning bién doi

VAn @ chuyén dbi chirc ning trong mdt tda nha dé ting cudng tinh hiu qua
trong khai thac sir dung thiéu kiém soat ciing 12 mot nguyén nhan giy chdy.

Nha & bién thanh nha & két hop vin phong lam viéc, nha & két hop san xuét va
kho hang. Day la mot trong cac nguyén nhén giy ra cac vu chay. Vigc bién dbi chirc
ning s& tao ra mot sb tac dong khong tt. Trude hét 1a sy qua tai vé dién. Sau 46 1a
su bién ddi vé cAu trac va vat lidu cia tda nha. Didu dang quan tim la viéc x4y dung
an toan chdng trom lai di ngwoc lai véi an toan chdng chay, boi cac hang rao sat diy
dic bao boc ngin duoc ké trdm vao nha nhung lai cling ngan ngudi ta thoat hiém ra
khong gian bén ngoai. ' ‘

Viéc che day hoat dong san xuét bén trong cling khién toa nha bi boc kin, khong
c6 khong khi va anh sang tran vao. Viéc stt dung vt li€u chéng néng va cach am véi
cac vat lidu x0p, cfing 13 nguyén nhan giy chay va giy ngat khéi, ma khéi & day 1a
khéi doc. |

3.2. Mot s6 vu chay gin day

3.2.1. Chady qudn bar Luxury (S6 153 ¥én Phu, Ouin Tay Ho, Ha Ngi)

a) Dién bién vu chéy

Vu chay xay ra vao khoang 23h dém 23/9/2014 tai Quén Bar hai ting, dién tich
680 m*. Tang hdm ding 1am noi dé xe cho khéch, ting 2 kinh doanh gii tri, ca phé.
Thoi diém cé chay khoang 400-500 ngudi ¢6 mit, vui choi. Khi xay ra chay, nhiéu
ngudi d thoét ra ngoai, tinh trang chen lan khién 5 ngudi bj thuong.
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Chady qudn bar Luxury (S6 153 Yén Phy, Qudn Tay H6, Ha Ni)

Ban diu chay chi & quy mé nhé, 4 xe ctru hda c6 mét nhung khong thé han ché
dugc tdc d6 lan rit nhanh cua dam chay. DPén 0h30' c6 khoang 15 xe clru héa. Toan
b6 2 téng clia quan bar Luxury déu d3 bi bt lira, chay dir d6i. Bén canh dam chay la
mot showroom 6td, da phai di chuyén toan b 6t6 ra ngoai. Sau khoang 2h15', dam
chay da co ban dugc dap tat.

Vu chay da lam 13 nguoi bi bong, nhiém doc khi.

b) Phan tich vu chdy

- Piy la tda nha co6 chiic ning thay dbi chua duoc sy ddng ¥ ctia cép cb thim quyén;

- Nguyén nhén gay chay la do chéap dién tir ting 2 ctia quan bar;

- Lira 14y lan nhanh vi vt liéu xay dung déu 1a cac vat lidu d& chay (cac vat ligu
cach dm, cach nhiét déu 13 thm xép, trin va tudng déu 12 cac tAm nhwa...). Hé théng
day dién di trong trin va tuong tiép xtc truc tiép véi vat liéu dé chay. Khéng gian
kin, nhung taoo sirc hit gi6 rit 16m. Lira lan xudng tang 1, 1a khu vyc dé xe, khién ca
quan bj thiéu ryi chi trong vai gio...

3.2.2. Chdy quan karaoke Nhdt Thuc (S6 4B, ngé 43 Gidng Vo, Ha Nji)

a) Dién bién vu chay

Vu chdy xay ra tai quén Karaoke s6 4b ngd 43 Giang vo Ha Noi vao khoang
12h trua ngay 3/5/2014. Dén 13h30', d4m chay co ban dugc khéng ché. C6 5
ngudi chét.

Quén karaoke nay 13 mot toa nhd 5 thng, ndm trén dién tich dét khoang 100m’ c6
cAu trac nha dng nhu nha o, nam xen k& trong khu dan cu, & cudi ngd. Phan khu
chirc ning: Ting 1 14 quay 1& tan; tir tang 2 1én ting 4 c6 6 phong hat; Tang 5 ¢b
phong thay db va phong may vi tinh.
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Kién triic ctia c4c toa nha kinh doanh karaoke c6 dang bit kin bing gach, nhua va
kinh. B& mit tudng cia quan 13 vat lidu xbp cach 4m, 13 vat liéu d& bét lira va gy
khoé1 doc. Vi vay khi x4y ra chay, ltra 14y lan nhanh.

Chdy qudn karaoke Nhdt Thuyc (S6 4B, ngé 43 Gidng V5, Ha Noi)

b) Phan tich vu chay

Tda nha ndy thiét ké rat kin, khong c6 cira s6, cdu triic gibng nhw chiéc bép 10, khi
ctra mé gié théi manh, cung cép 6xy nén chay lan rit nhanh. Chay do chép dién tir
tAng 1, lra va khéi bdc 1én cac ting trén. Nguoi & tAng trén khéng thoat xudng dugc.
4 ngudi chét ngat, mot ngudi chét do bong ning. Mot sb ngudi thoat nan do nhiy
sang dugc nha bén canh tir téng thuong (ddp kinh tu thoat). C6 5 xe cru hda cd mit
tai hién trudong dé dap lira. Do ngd nhé nén khong tiép cin duogc cong trinh, phai 46
tr ngoai dudng cach cong trinh khoang 10m.

3.2.3. Bai hoc rut ra tir 2 vy chdy trén dudi géc dp Kién tric Quy hoach

a) Vé Quy hoach: Céc tda nha kinh doanh dich vu quén bar nha hang, vii trudng
karaoke khong nén bb tri sau trong ngd, gy kho khin cho ctru hoa. Khoéng nén cén
ké khu dén cu gy lan chay va lan khoi. Anh hudng cia gi6 12 rit 16n déi véi cac toa
nha cubi ngd.

b) Vé Kién triic: Can c6 bién phdp an toan chdy thich hop dbi véi cc loai nha
kinh doanh quén bar, vil trudng, c¢6 ciu tric kin, v6i hé théng twdng bao boc xung
quanh. Can phai c6 céu triic hat khéi va hé théng thoat hiém. Cac vu chay phin 16n
déu do chip dién. Cin phai dua hé théng day dién vao cac hop hodc 6ng co vo
chéng chay, thay vi nam bén canh cac vat liéu xép, vét liéu nhua gay chay.
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4. KET LUAN

Céc cong trinh kién triic da chirc ning va chirc ning bién d6i 1a mot xu thé nhung
dang tiém 4n nhidu thach thirc trong an toan chay nd. Thyc té trong cac vu chay gan
ddy & cac thanh phé ciia Vist Nam di chimg t6 didu d6. Dé giam thiéu cac vu chay
nd trong c4c kién tric kidu ndy, cAn phai siét chit quan 1y trong tham tra quy hoach
kién triic, kiém tra cép phép xay dyng va kiém tra quan 1y st dung d6i véi chi dau
tur, diic biét dbi véi cong trinh c6 cong ning bién ddi.
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UNG XU CUA COT BE TONG COT THEP KHI XAY RA CHAY
TRONG CONG TRINH DAN DUNG TO HOP DA NANG

TS.GV Nguyén Trwomg Thing
Truong Dai hoc Xdy dung

TOM TAT: Trong thoi gian day da lién tiép x4y ra nhidu vu chay tai nhidu toa nha trén nhidu qubc
gia chiu A, khong nhimg gy ra nhidu thiét hai v& nguoi va cia ma con anh hudng
xAu t6i mbi trudmg. La thanh phén cia ranh gidi cudi cling chéng lai sy sup d6 coa
cong trinh khi cé su cd, cot 13 mdt trong nhimg cau kién chiu lyc quan trong nhflt‘
trong hé théng két cu cong trinh nha cira. Khi dam chay xay ra, cdt bi nung néng va
cing lic chiu tac dong bét lgi cta nhidu yéu t8, va c6 thé tré thanh nguyén nhin anh
huéng truc tiép dén kha ning chju lira ctia toan bd cong trinh. Bai viét nay gi6i thidu
tong quan va cac két qua nghién ctru vé (g xtr clia cot bé tong c¢dt thép (BTCT), dic
biét 1 trong hé théng két ciu ciia cac cong trinh dan dung t6 hop da nang khi xay ra
chdy. TAc gia trinh bay c4c két qua nghién ciru thie nghiém va 1y thuyét tap hop tir
thur vién, ciing nhu tir cac dy 4n nghién clru ma tac gia tham gia gin ddy, dé xem xét
nhirng tic dong bét loi 1én cot BTCT cua Ivc nén 1éch tdm, sy can nhiét doc truc, va
cac kich ban chdy khac nhau c6 thé x4y ra trong céc cong trinh dan dung t5 hop da
ning, dong thoi dwa ra mot s6 nhan xét vé céc tidu chun hién hanh cho thiét ké két
cdu dudi tac dong cia chay. Nhitng huéng nghién ciru tiép theo v& kha niing chiu kra
ctia cdt BTCT ciing dugc d& cap trong phan cudi ctia bai vit nay.

Tie khoa: Chay, ing xi, bé tong cbt thép, cot, cu tréic.

1. NGHIEN CUU THUC NGHIEM

Nghién ctru thyc nghiém 1a mot trong nhitng phurong phap chinh x4c nhat nhim
x4c dinh kha nang chiu lra cia mét hay mét nhém cAu kién, hodic toan bd két cAu,
duoc thé hién qua thoi gian ton tai cta chung trong ddm chiy. D3 co rit nhidu thuc
nghiém d3 dugc tién hanh dé nghién ctru su dnh hudng t6i kha nang chiu lira cta cot
BTCT ciia bdn nhém yéu t 1a: (1) C4c tinh chat hinh hoc (kich thude, dién tich, va
hinh déng tiét dién ngang, chiéu cao ciia cot, 16p bé tong bao vé, ham hrong cdt thép
doc, hinh déng c6t thép dai); (2) Tinh chét vat lidu (loai cbt liéu, cuong do, cip phéi
va d6 4m cia bé tong, bé tong st dung sgi fibre, su bong troc clia bé tong; (3) Céc tac
dong tir bén ngoai (@6 16m cua luc va do 16ch tam, tinh chit cia ddm chay, tbc d6 gia
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nhiét) va (4) Su twong tac vé mit két ciu gifra cot BTCT véi cac cAu kién khac & hai
dAu cot. Tuy nhién c6 rit it nghién ctru mé phong dwoc sy tac dong ddng thoi clia dam
chay thuc té, luc tac dung 1&ch tam, va sy can tr¢ doc truc do cac cAu kién két ciu
xung quanh gy ra, chéng lai su gidn dai ctia cot khi bi ddt néng (goi tit 1a su can
nhiét doc truc). Trong mdt nghién ctru trén 15 mAu c6t thi nghiém duéi tac dung cta
nhiét d6 thuong va nhiét d6 cao, tac gia khao st sur 1am viéc ctia c6t BTCT khi bi can
nhiét doc truc va chiu lyc doc cing véi momen udn theo mot phuong (nén 1éch tam
phing) va mémen udn theo hai phwong (nén léch tam xién). Két qua cho thiy:

(1) Gia thiét tiét dién phing dugc kiém nghiém 13 twong ddi tin cdy trén cot 1éch
tAm xién, tiéu chudn EC2 c6 thé du bao kha nang chiu lyc t6i han cua cdt 1éch tAm
xién & nhiét d thudng; (2) Chuyén vi ngang gitta cot khi bi nung néng ty 18 véi do
léch tAm va @0 16n cua luc tac dung trudce khi gia nhiét; (3) Sy phat trién cta luc doc
teong quan phat sinh do cén nhiét doc truc ty 1€ véi do 1éch tam, ty 1€ dd cimg doc
truc gitta hé can va cot, va cudng do bé tong. Nhimg phén tich bing phwong phép sb
b6 qua hién twong bong troc cta bé tong c6 thé du bao luc doc trong quan do can
nhiét doc truc cao hon thuc té; (4) Luc doc tuong quan do can nhiét doc truc trong cot
léch tm xién 16n hon trong c6t 16ch tAm phéng; (5) Hién twong bong troc cia bé tong
xudt hién nhiéu hon trong cot 1éch tdm xién so véi trong cot léch tAm 'phéng va (6)
Khoéng thoi gian tir lic bt dAu chiu gia nhiét dén lic bi pha hoai (con goi 12 thoi gian
chiu lira) theo co ché mét 6n dinh hodc co ché két hop (vira do cuong d¢ vira do mét
én dinh) ctia cac mAu cot thi nghiém ty 18 nghich véi d6 1éch tAm.,

2.NGHIEN CUULY THUYET

Khi bj gia nhiét, mot cdu kién hodc mot hé két cAu phai dap tmg yéu ciu chiu hyc
theo mot trong ba tidu chi: Tiéu chi v& thoi gian (thoi gian chiu lta 16n hon thoi gian
quy dinh), tiéu chi v& cudng d6 (kha ning chiu lyc trong qué trinh chay 16n hon luc
tac dung), va ti€u chi vé nhiét do (nhi€t 4o trong cAu kién thép hon mdt nhiét dé nguy
hiém x4c dinh). Viéc thiét ké két cdu chiu lira theo tiéu chi thoi gian duoc st dung
rong rdi hon ca, theo d6 cac mo hinh Iy thuyét duoc dé xut trén nguyén tic xac dinh
khoang thdi gian tir lac bit diu chiu gia nhiét dén lac bi pha hoai clia cAu kién va so
sanh vé&i két qua thu dugce tor thye nghiém. Viéc xac dinh thoi gian chiu ltra thudng
duoc tién hanh theo ba bude: (1) Xac dinh nhiét d6 tac dung bién dbi theo thoi gian
(bao gdm dudng gia nhiét tidu chuan theo ASTM E119 hoic ISO 834 hodc cic dudng
gia nhiét thuc té tuy thudc theo cac kich ban chay khac nhau); (2) Xac dinh sy phan bd
- ctia nhiét do trong bé tong va c6t thép & bén trong cdu kién va (3) X4c dinh phan tmg
co hoc cta cdt trude sy bién dbi theo thoi gian cta nhiét d¢ va céc dac trung co 1y.
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Céc nghién ciru 1y thuyét ctia cac tac gia khac déu st dung dudng gia nhiét tiéu chuin
va chua tinh t61 anh huong déng thoi cta sy can nhiét doc truc va do 1éch tam (déc
biét 1a 1&ch tdm xién) cla tai trong tac dyng. Tac gia bai bao nay da d& xuit mot
phuong phép Iy thuyét c6 thé xac dinh kha ning chiu lyc giam dan vé lyc doc va
moment cua cot BTCT phu thudc vao sy phat trién coa nhiét do theo thoi gian, déng
thoi xac dinh céc tac dong ting dén cua luc doc phat sinh do can nhiét doc truc va hiéu
tmg udn doc (P-8) duoc phat trién cho nhiét d cao tir céc nguyén tic tinh toan cia
Tiéu chuén chau Au EC2 tai nhiét 46 thuong cho phwong phap dd cing danh dinh
(MNS) va phuong phap d6 cong danh dinh (MNC). Tir d96, thoi gian chiu lira cua cdt
c6 thé duoc xac dinh khi tac dong 16n dan do gia nhiét virot qua kha nang chiu luc
giam dan ctia cot khi chiu ltra. Phuong phép niy duoc st dung dé tinh toan thoi gian
chju lira ctia 101 mAu cot thi nghiém tap hop tir 7 phong thi nghiém khic nhau va cho
két qua kha quan 13 ty 18 ddng nhét véi thdi gian chiu lira thue t& 14 0.95 (khi ding
phuong phap MNS) va 1.15 (khi ding phuong phap MNC).

3.TIEU CHUAN THIET KE CHO KET CAU KHI CHIU LUA

Céc chi din k¥ thuat cho két cau khi chju lira d3 dugc dua vao tiéu chudn thiét ké
ctia nhiéu qudc gia. Phén 16n tiu chudn dwa ra quy tic tién dinh dudi dang bang bidu
quy dinh cAp chiu lira ctia két cau chi don thuan phu thudc vao bé day 16p bé tong béo
vé va kich thuéc nhé nhat cia tiét dién cot dua vao két qua thi nghiém st dung dudng
gia nhiét tiéu chuin. Trong nhitng nim gin day, mot s6 qudc gia di phat trién phuong
phap thiét ké theo yéu ciu cy thé vé kha ning 1am viéc cua két chu (performance-
based approach) dwa trén cic phén tich c6 co s& (rational approach) vé phan b nhiét
d6 cling nhu mg xt co hoc clia Kkét chu. Trong s6 d6, tiéu chuin chau Au EN 1992
phin 1.2 cung cAp nhiéu chi dén k¥ thuét cho viéc phan tich chi tiét. Tuy nhién, chwa
¢6 chi dan cu thé nao vé tinh toan c6t BTCT dudi tac dong ddng thdi cua hue doc phat
sinh do can nhiét doc truc va sy 1éch tAm cna tai trong tac dung.

4. CAC VAN PE CAN THAO LUAN

4.1. Ung xir vé nhiét ciia cot BTCT
~ Khi chiu tac ddng ctia nhiét do cao tir bén ngoai mdi trudng, cac diém khac nhau
trong c6t BTCT c6 nhiét d6 khac nhau va cé gia tri bién d6i theo thoi gian duoc xac
dinh trén nguyén 1y cin bing nhiét giita nguon phat nhiét va hé truyén nhiét (bé tong
va cbt thép). Truong nhiét trong cot BTCT phu thudc vio cac yéu t6 chinh 1a: (1) Tinh
chit ciia d4m chay; (2) Vi tri cta ¢t d6i voi dam chay; (3) Tinh chét vt liéu, loai cbt
lidu, 30 Am; (4) Hinh dang va kich thuée cot; (5) Su bong troc cua bé tong. Khi cot
chiu tac dong ctia nhiét d9, gradient nhi€t cao lam cho céc lop b€ tdng bén ngoai bi

46



bong troc, do vy céac 16p bé tong va cbt thép phia trong c¢6 nhiét do thép hon bi tiép
xuc truc tiép vGi nhiét 36 cao ciia moi trudng, tao nén mdt chu trinh truyén nhiét maoi.

4.2. Ung xit vé két clu ciia cot BTCT

Trong hé théng két cAu nha, cot 1a cAu kién truyén tai trong tix cc tang trén thong
qua cac tang dudi xubng két chu méng. Trong cic cong trinh dén dung da ning, cac
yéu ciu khac nhau vé cong ning kién tric c6 thé dan t6i hé théng két cau trong d6 cot
¢c6 thé chju nén 1éch tdm xién, nén 1&ch tAm ph:flng hodc chi chiu luc doc thuan tay khi
do6 16n cia mémen khong dang ké va c6 thé bod qua. Khi chju tac dung cta nhiét do
cao, céc tinh chét co 1y clia bé tong va cbt thép du bi anh hudng bt loi, din dén gidm
dang ké ca cuong dd va do cimg cla cot. Su bong tréc cua bé tong khong nhitng lam
ting nhiét dd phan bd bén trong cot, ma con 1am giam lyc dinh gifta bé tong va cbt
thép, dan téi 1am giadm kha ndng chiu lyc cua cot.

Khéc v6i tai nhiét do thuong, tai nhiét d6 cao xuét hién thém mot s loai bién dang
1a: (1) Bién dang nhiét phy thudc sy gidn nd nhiét va sw can nhiét; (2) Bién dang tirc
thoi 14 bién dang phét sinh trong bé tong dudi img sudt nén khi gia nhiét, bién dang
nay xuit hién tirc thoi va khong phuc hdi duge do anh hudng clia luong nudc chua
thity hoa, keo dn xi ming trong bé tong, luc dinh voi cét liéw; (3) Bién dang tir bién
trong cbt thép. Quan hé ting suét - bién dang ca vat liéu bé tong va cbt thép ciing thay
dbi khi nhiét do ting cao véi sy gidm cia cudng d§ va médun dan hoi va sy ting cla
bién dang t6i han. Céc yéu t6 nay anh hudng truc tiép téi Umg xir ciia cdt BTCT khi
chiu tac dong déng thoi cta nhiét do, su can nhiét va tai trong tc dung 1éch tam.

5. KET LUAN

Pa c6 nhiéu nghién ctru thye nghiém va ly thuyét v& su 1am viée cta cdt BTCT khi
chdy, tuy nhién chi c6 mot s6 it nghién ciru tip trung vao anh hudng ddng thoi cia su
can nhiét doc truc, luc tac dung l1&ch tdm va cac kich ban chay bét ky co thé X4y ra
trong cong trinh din dung da nang. Trong céc nghién ctru ban du vé van dé nay cua
tac gia, cic tac dong d(‘A)ng thoi néi trén duge thue hién trén cot trong hé khung giﬁng,
Jam bang bé tong cudng do trung binh, c6 tiét dién vudng va chiu 1&ch tAm xién c6 gia
tri theo hai phuong bang nhau. Déi twgng nghién ctru tiép theo bao gom cot BTCT
cuong do cao, tiét dién chir nhat, chiu do 1éch tim khac nhau theo hai phuong. Ngoai
ra, sy bong tréc cua bé tong ¢ nhiét dd cao cling can phai dugc nghién ciru k§ hon.
Két qua thu dwoc tir cac nghién ciu ndy s& duge sit dung cho viéc hudng dan cac
phuong phap thiét ké theo yéu céu (performance-based approach) can dugc cip nhat
sém cho céac phién ban maéi cua ti€u chudn thiét k& két cAu khi chiu lira.
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PAO TAO KHOA HQC VA CONG NGHE PHONG HOA
TAI DAl HOC KHOA HQC TOKYO (TUS)

GS.TS Makoto Tsujimoto

Khoa Kién triic, Pai hoc Khoa hoc Tokyo.
Ph6 Chii tich, Vién Kién tric Nhét Bén.

Thang 7 ndm 2014

Giao duc Khoa hoc va Ky thuat An toan
chay tai TUS




S84 hrong sinh vién va giang vién (thang 5 nam 20147

Téng sé sinh vién: 19,659
Sinh vién dai hoc: 16,483
Sinh vién tét nghiép: 3,149

Thac S0 2,504
Tién Si- 285
Sinh vién qudc té: 243
Gidng vién: 1.80%
Toan théi gian: 747
Gido sur: Kl
Phé gido suw: 125
Giang vién: 86
Tr Iy gido sue 222
Ban théi gian: 1,162 3

Corsorv it chat cua trugmg

Ek

{136,000ni )

Earirazaia .

{21,000m ) {* Khai trromg thang 4 nam 2013,
‘ 47,000r)




Co cau ngan sach

Tha rihap ir hoat -
8dng kinh doanh i
Thunhip trquan by 5.3% ~ Khén -
tai sy 26% Baoli
}.8% 10.7%
Trg cip
¥2.0%
Tai by
2.0% ,
- ; L . Tghian clm i LPOTIG
Thituyén iy vio ORGERES 41.6% 45.5%
vis cAc chi phi khéc Hoc pi sinh vién
4.5% 71.3% o
Téng thunhip Tong chi phi
36ty vén/ nim
. . Nim 2012

» Trwéong Kagurazaka

Gido duc dai hoc (8 khoa va 33 by mon)

Khoa Khoa hoc phan khu I Toan hoc/ Khoa hoc toan tin/ Vat 1y/ Hoa hoc/
Hoéa hoc ung dung

Khoa Khoa hoc phan khu II To4n hoc/ Vit Iy/ Héa hoc

(Chuong trinh budi t6i) o -

Khoa K¥ thuit phan khu I Hoa hoc cong nghiép/ Khoa hoc quén ly

Khoa K¥ thuat phan khu IT
(Chwong trinh budi tbi)

Kién trac/ K§ thuat dién/ Khoa hoc quén ly

» Truwéng Katsushika

Khoa Khoa hoc Phan khu I

Vit 1y ing dung

Khoa Khoa hoc Phan khu I

Kién trae/ K thudt dién/ K§ thuat co khi

Khoa Cong nghé va Khoa hoc k¥
thuat

Pién tir ung dung/Céng nghé va Khoa hoc
vat liéu/Cong nghé va Khoa hoc sinh hoc
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» Trudéng Noda

Khoa Duoc Dugc/ Duoc va Khoa hoc doi séng Pharmacy/
Medicinal and Life Sciene

Khoa Khoa hoc va Céng nghé Toéan hoc/ Vat 1§/ Thong tin khoa hoc/ Khoa
hoc sinh hoc Ung dung/ Kién tric/ Héa hoc
ung dung va quan ly/ K¥ thuét dién/ Quan ly
cdng nghi¢p/ Ky thuat co khi/ Ky thuat xay

» Trwéng Kuki
Truong Quan ly Quén 1y

Giao duc sau Dai hoc (11 khoa va 31 by mon)

» Truéng Kagurazaka

Khoa Khoa hoc (MS, PkD) Toan hoc/Vat 1y/ Toan hoc cho Khoa hoc
tin hoc
Khoa K¥ thuit (ME, PkD) Hoéa hoc Cong nghiép/ Khoa hoc quan Iy

Khoa K¥ thuat va Khoa hoc Héa hoc | Khoa Hoa hoc va Cong nghé
(MS, ME, PkD) :
Khoa Cong nghé va Khoa hoc phong | Khoa hoc va Cong nghé Phong chay

chita chay toan ciu (MS, PkD) B chita chay

Khoa P6i méi nghién ctru Quan ly Khoa hoc va Cong nghé&/ So hitu
(MOT, MIP, PkD) tri tué/ Sang tao nghién clru

» Trwéng Katsushika

Khoa Khoa hoc (MS, PkD) Vit ly ung dung

Khoa K¥ thuat va Cong nghé Toan hoc/ Vit 1Iy/ Khoa hoc Thong tin/ Khoa
(MS,ME, PkD) hoc Sinh hoc tng dung/ Kién tric/ Hoa hoc

Ung dung va Thuén 1y/ K§ thuat dién/ Quan
1y cong nghi¢p/ Co khi/ Ky thuit Xay dung.

Khoa Cong nghé¢ va Khoa hoc ffng dung Dién ti/ Khoa hoc Vit liéu va
(ME, PkD) Cong nghé/ Khoa hoc sinh hoc va Cong nghé
Khoa Cong nghe Sinh hoc Cﬁng nghé sinh hoc

(MS, PkD)

» Trwéong Katsushika
Khoa Quén 1y (MM) | Quan Iy
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Nehé nghiép sau dai hoe cua sinh vién tit

nghiep nam 24013

[Cir nhén] [Sau dai hyc (Thac s1))

Wist Ham

Tay Ban Nha
Turkmenistan
Tong 0




Lat's slop (el by Finy

anmnnﬂresafetymslsia

Fiee imestigaition, Fie ragess Bon
Firvrience wad hshsiogy

GIO1 THIEU VE

, TRWONG BAI HOC KHOA HOC

. Masayuki Mizuna, Pho Gido Su
Trirdng £81 Hoo Khoa Hoc Tokyo

Gidi Thiéu vé Gido Su, Khoa Céng Nghé vd Khoa Hoc
Phcmg ﬂmy ChU'u Clm}r Todn Céu
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4 Cong nghiép hoa va hién dai héa '
. ™ Bién ddi v& khong gian va vat liéu

Gia téng rui ro hda hoan

Chay ga tau dién ngam

In con- : & Doegu, 2008

N tai co s& sudi nuéc
néng tai Shibuye, 2007

Chay nha cao tang
& Thwong Hai, 2007

%

Chay khu dan cw & Kobe
2007

Chay céng phia Nam Seoul,
2008

B&i qua trinh cong nghiép hoéa va hién dai héa,
rai ro hoa hoan dang tiang dén mirc:-bao dong
tai cac qudc gia Dang A,

Nhitng vu chay nghiém trong xay ra trong mét.
thap ky trd lai-day tai Viét Nam-bao gém: Chay
sidu thi Big C tai Ha Noi, chay rimg tai Trudng
An ~ C6 d6 Hué&, chay nha may giéy Hiru Nghi

tai KCN'An Dén'— D& Nang v.v...
Mot trong nhitng vu chay gy thiét hai vé
ngudi 16n nhat xay ra nam 2002 6 Viét Nam la
vu_ hoa hoan tai: '

i

(el i va hon 100 ngudi bi
thuong. Do d6, day chinh 1a lic ching ta can
chuan bi dé déi mat véi cac rii ro hoa hoan
trong tucng lai.




Rui ro héa hoan & Chau A

T 11/5/2009 cho toi
3/2/2013, ¢6.2.369 tin hda
hoan frong trong mang w6
tin tlec - cha Fire GCOE.
Trong sb d6, c6 58 vu gay ra
cai-chét cho 10:nguwdihoac
hon. Hinh vé bén canh biéu
hien dia didm cia30wy

chay cong trinh

http: //www.tus-fire.com

Chirvén gia tae ns

Chuyén gia phid
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Khoa Cong nghé¢ va Khoa hgc Phong chay chira chiy toan ciu

Sir ménh:

Nham giam thiéu cic nguy co chdy & cac thanh phé 16n cua Chau A noi d6 thi
hoéa dang dién ra nhanh chéng. Ching t6i phai nuéi dudng dao tao cac chuyén gia an
toan c6 trinh d9 cao c6 thé danh gia cic nguy co chay cua tit ca cac loai co s& va co
kha ning dé lya chon céc bién phép bao vé hidu qua va phu hop.

CHUONG TRINH GIAC DUC
Hudng dén nghién ctu

| Nghién citu sau 1A vé Khoa hoc chay " Nghién cllu s&u 2A v& Khoa hoc chay |

| Nghién citu sau 1B vé Khoa hoc chay II Nghién ciu séu 2B vé& Khoa hoc chay |

Chuén bi &gidmnhe || Trién vong gidm nhe tham Thiét ké trang thiét bi Thiét ké két ciu
tham hoa d8 thi hoa va chay cong trinh phéng chéay an toan chay
Phan tich rdi ro K§ thuat phong M3 hinh hign Dién tap thiét k& an toan

va thodt higm an foan chdy chita chay tugng chay chay frong céng frinh
Gidi thiu vé Quy dinh an toan chay tuong ing || Nguyén tac thigt ké Déng lic hoc chat

didu tra hda hoan vGi dac diém ebng trinh an todn chay I8ng ch4y va béo chay

Luét va quy dinh
an todn chay

Coban ve vatly Ky thust §dm bao an toan
va héa hoccha con ngudi va sdng frinh ]
Nghién clru th_L_J'.C nghiém Ly thuyglcobanva | ; . o
ddng luc hoc chay thuc hanh khoa hoc chay Ly thuyét chita chay
Coban vEVally Ky thuat dam bZo an foan
va khoa hoc chay con ngudi va cdng frinh
Dién tép va'gid 3p di chuyén
khéi va thoat hiém

Thyre nghiém Bong Lyc Chay

‘Phong thi nghiém

Thirc nghiém cla sinh vién
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Bon vi Thir nghiém ICAL
(T4m pannen birc xa nhiét

Ngén quy mo déy d0 cho thi nghiém chay
{v&i bom nudc)

Lo abt thir cip

Phong Kiém Tra Don Vi Goc
{ISC 9705)

Pha tich Khi Gas FTIR
{180 10702)

B0 May Non Vanh Bai
{IS0 5660}
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Ld Thir Nghiém Cau Trac L& Thir Nghigm Céu Trie

{Kich Thurtre Lém, cho Tuong) {Kich Thuéc Lan, cho Dam, Cat)

L Thir Nghigm K&t CAu

{Bm x 5m)

{Kich Thwée Binh Thuérng)

Nhiét iueng Ké Mui l -

Thay d6i vé tuyén sinh

Téng 56 Ghi Dant: 88 & khéa hoc thac s, 13 & khoa hoc tién st

ST/Q&W 17 Thae s/ NiFGc ngodl
#| Thac I/ Ngurdi I0m w| Tidn sl |

2014 §
2013

2012
42011 | U VIE
$2010 § 5
0 5 0. b 20 25 30
Téng sb 6t nghiép: Thac si: 50, Tién si:1 12




Danh sach sinh vién nuéc ngoai cho dén nay

o FY2010 1 sinh vién
13 Bangladeshi (ChiFa chdy) — Hodn thanh

o FY2011 2 sinh vién

rs Bangladeshi {(Chi¥a chdy), Dai Loan — Hodn thanh

FY2012 1 sinh vién

o Nglrdi Nepal (Can bl clia 86 Qubc Phong) — (BS vily do
kinh phi)

FY2013 5sinh vién

o 2 ngW& Viét Nam (HOc bOng SV clia CP Nhét Ban), 2 Trung
Qulc, Han Qulc — Bang theo hQc

o FY2014 4 sinh vién

o 2 nglrd7 Viét Nam, 1 Trung Qudc, 1 Han Quéc (Hoc bong
SV clla CP Nhét B4n) — Pang theo hoc

L}

i

Phan tich 53 sinh vién dang ki
tlr nam tai chinh 2010 dén nam 2012

Sinh vién qubc té
4 ngudi, 8%

LS R
maan
- BT RN

sy TR

: AR
P ITE e
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Nhap hoc

o Thl fuyén
o Tiéng Anh, Todn, Bai lun ngdn vé phOng vén
o Phi thi fuyén
o 35,000 yen (khodng US$350)

= ThOn gian déng ky

- 1 Khéa Mia He: 9501’5161197

u Khéa Mia Déng: Cubi théng 11

o Lich thi tuyén
o Khéa Mia He: Déu thang 8
o Khéa Mia Déng: GilFa théng 2

o Nhé@p hoc
o Khéa Moa H&Cuﬁﬂhéng?vo déu thdng 4
o Khéa Mia Déng: Déu théng 4 (hodic cudi théng 9)

Chi phi nhap hoc

0 Hoc phi nam dau

aToéng chi phi: 1,329,000 yen (khoang US$13,000)

®Phi tuyén sinh: 300,000 yen
®Hoc phi: 700,00Q yen
®Phi co s& vat chat: 180,000 yen
wPhi thi nghiém nghién ctru: 149,000 yen
OHoc th’ nam 2
g Tong chi phi: 1,029,000 yen (khoang US$10,000)

m Bao gbm cac chi phi bdi d6 nhwr & nam th nhat
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Mién giam hoc phi

By
0 Quy trinh mién gidm hoc phi tai mot phan
hoc bong, mien cho sinh vién du hoc ty tuc

1 N3m dau dai hoc va cao hoc
& 30% hoc phi mdi ndm ( 4t ca (rng vién dugc thong qua)
(T4t ca cac trwong hop déu dwoc mién giam.)
£ Sinh vién dang theo hoc (Nam 2 hodc trén nira)

& 50% hoc phi mdi ndm (x&c suat thanh cng phy thudc vao
ket qua hoc tap va tinh hinh tai chinh cia (ng vién
( khongphai tat ca cac (ng vién chap thuan)

Tai trg cta Chinh pht Nhat Ban
cho sinh vién
OMién gidm hoc phi ( cho tat ca chi phi hoc tap)
aHoc bbng
144,000 yen mdi thang

BOHG trgr vé méy bay khi dén Nhat Ban nhap hoc va
ve nwoc khi totnghiép
pHoan tra phi tuyén sinh sau khi trung tuyén
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~ A A r o« » [N ¥ A
Yéu cau doi v&i trng ctr vién xin hoc bong
= Trinh d¢ chuyén mén ciia cac (rng c¥ vién
két qua hoc tap ciia minh trong hai nam
hoc vira qua la hon 2,3 diém

Két qua hoc tap thu dwgc bang cach nhan sb didm cta mébi
mén véi sb tin chi sau d6 cong tong lai va chia cho sb cac mén.
Thang diém dwoc danh gia nhwu sau. A (80-100):3 diém,

B (70-79): 2 diém, C (60-69): 1 diém and D ( 0-59 or0): 0 diém.

£C6 kha nang nghe gidng ca bang tiéng Anh va tiéng Nhat
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CACKY SU PHONG CHAY CAN NAM VONG
NHONG KY NANG GI TRONG THOI DAI BUNG NG
CUA THIET KE PHONG CHAY DUA TREN HIEU QUA?

DANH GIA THIET KE PHONG CHAY
DUA TREN HIEU QUA
CHO SAN VAN DONG NGHE THUAT  DAI LOAN

THIET KE KHU PHUC HOP DA CHUC NANG
THEO CAC QUY DINH DUA TREN HIEU QUA
TRONG LUAT XAY DUNG NEW ZEALAND
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CAC KY SU PHONG CHAY CAN NAM VUNG NHUNG
KY NANG GI TRONG THOI PAI BUNG NO CUA THIET KE
PHONG CHAY DUA TREN HIEU QUA?

Tanaka Takeyoshi

Gido su danh dy, Pai hoc Kyoto
Chu tich Hiép héi Khoa hoc Hoa hoan va Xdy dyng Nhdt Bdn

TOM TAT: Thiét k& an toan chay cho céc toa nha tir trude dén nay duge kiém soat boi céc tisu
chuén co ban vé an toan chay trong Luat X4y dung va phong héa. O thoi dai bung
nd vé thiét ké phong chdy dya trén hiéu qua, viéc dam bao an toan phong chiy va
vai trd clia nhitng k¥ su thiét ké ngiy cang quan trong. Tuy nhién, nhirng doi hoi vé
chuyén mén ciia cac k¥ su thiét ké an toan chay con chua duge 0 rang. Ngoal
nhiéu loai klen thitc va niing lyc k¥ thuat can thiét, & day tac g1a chi néu 2 trong s6
do, (a) Hiéu vé cic phuong phép tinh todn don gidn (b) Hiéu vé d6 tin ciy cia hé
théng an toan phong chay.

Trong nhitng thiét ké an toan chdy dua trén hiéu qud, xu hudng hoan toan phu
thudc vao cdc md hinh héa hoan trén may tinh dugc coi 1a khéng t&i wu khi phﬁn
16n céc k¥ su thiét ké luén ludn lam dung mdy tinh ma thiéu sy hidu biét ty nhién
co ban vé& hanh vi hoa hoan. Nhitng phuong phéap tinh toin don gidn tir truée téi
nay thé hién cho cac k§ su bidt nhitng yéu t6 anh huéng t6i két qua chay, ching
dugc st dung & pham vi rong trong thiét k& an toan chay bing céch 4 ap dit cac diéu
kién mét cach bao thi.

Toa nha cang 16n thi mitc d§ an toan cang phu thudc nhidu vao viée lép dit cac hé
théng an toan chdy. Tuy nhién, bt ky hé théng don 1¢ nao cling khong dang tin ciy
tuyét d6i bang viée thiét 1ap nhiéu hé théng phong chay nhim ning cao sy tin cay
ctia toan bo hé théng, Vi vay, viéc cac k¥ su phong hoa hiéu duge vai trd va nhiing
dic tinh cua nhitng hé thdng an toan chdy va c6 kha ning thiét ké nhirng hé théng
ndy dé giam bét riti ro héa hoan va hau qua ctia n6 t&i mirc chdp nhan dugc 1a vé
clng quan trong.

Tir khéa:  Thiét ké phong chdy dya trén hidu qud, k¥ su thiét k&,

1. GIOI THIEU

Thiét ké phong chay chita chay trong cong trinh tir 14u d3 dwoc kiém soét béi cac
tidu chudn an toan chay trong cac quy dinh ciia Luat Xay dung va phong chay. Trong
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giai doan phat trién thiét k& an toan chdy theo hiéu qua (ATCHQ), vai trd clia céc k§
su phong chdy chita chay (KSPC) ngay cang quan trong. Tuy nhién, chuyén mén
can thiét cho cac k§ su phong chay - tang 16p tham gia vao ATCHQ, hién van con
chua rd rang. Trong s6 nhiéu loai kién thirc va nang lyc k¥ thuét cho KSPC, tic gia
dac biét dé cap dén & ddy ba nhom chinh:

() Hibu biét vé lich sir hoa hoan;

(b) Hiéu biét vé phuong phap tinh don gidn;

(c) Hiu biét vé nguy co chay.

Trong thyc hanh ATCHQ, ¢6 mét xu huéng phy thudc mét cach mu quang vao
cdc md hinh gia 14p chdy trén mdy tinh, nhung s& 12 khong an toan khi lam dung
cach thirc nay ma khéng co kién thirc co ban v& hanh vi chay. Rét nhiéu cac phuong
phap tinh toan don gian phat trién cho dén nay c6 thé cung cap cho KSPC céc kién
thrc hitu ich v& nhiing yéu t6 anh huong dén két qua hoa hoan va co thé dugc str
dung cho hang loat cac vAn d thiét ké phong chay bang cach thiét 1ap cac diéu kién.

Céc tda nha cang 16n thi an toan chay cang phu thudc nhiéu vao hé théng phong
chay. Tuy nhién, bit ky hé théng chita chay don 1& nao ciing khong hoan toan dang
tin cdy, do do cang nhidu hé théng duoc lép dat thi do tin ciy cling s€ ting 1én theo
ty 1€ thuan. Diéu quan trong cho KSPC 14 can hiéu dugc vai trd va tinh ning ctia hé
théng phong chay chita chiy nay va c6 kha ning thiét ké cac hé théng phong chay
¢6 hiéu qua dé gidm nguy co chay dén mirc chap nhin dugc.

2. TIM HIEU VE LICH SU CHAY TRONG XAY DUNG

Céc bién phap phong chay chita chay trong céc toa nha da duge phat trién tir qua
trinh hoc tap cac yéu diém khac nhau ciia cac tda nha khi x4y ra hoa hoan bit ngudn
tir v sb nhiing vu chay nghiém trong trong qua khir. Cac nudc chéu Au va My d3
xay dung nhiéu toa nha hién dai va c6 kinh nghiém ddi v6&i cac vu thién tai hoa hoan
nghiém trong trong xay dung. Kinh nghiém do rat ¢b gia tri cho cic k¥ su an toan
chay d& biét nhitng gi c6 thé xay ra dbi voi cac tda nha va ngudi cu ngu trong trudng
hop hoa hoan.

Pé d6i pho v6i cic vy chdy nhu vay, cac nudc nay da phaf minh ra cac bién phap
phong chay chita chay khac nhau va &p dung chiing vao qué trinh xay dung cac toa nha.

3. TU CAC QUY TAC BAT BUQC TOI THIET KE DUA TREN HIEU QUA

- Quy dinh phong chay hién dai va ti€u chudn cho céc toa nha d3 bt dau dugc
phat trién & M§ vao du nhitng nim 1900 boi NFPA (Hiép hoi Phong chéy Quoc
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gia), ICBO (Hoi nghi Quéc té Xay dung Nha nuédc) v.v... Nhitng quy dinh nay
nhanh chong duge nghién ctru béi cac nuwée Chau Au, Vuong quéc Anh va Nhit
Béan va dugc dua vao tiéu chuin xay dung cta qudc gia hoic duoc huéng din sir
dung & cac nudc nay.

Cac quy dinh phong chdy va cac tidu chudn dwogc viét theo hinh thic quy dinh
quy tic, trong d6 cac quy dinh cu thé vé nguyeén vt 1iéu, kich thudce, loai céng trinh
xay dung dugc chip thuan cho cac toa nha theo quan diém v& an toan hoa hoan. Quy
dinh d6 duoc xac dinh bai cdc ca nhan dugce "goi 14" chuyén gia phong chay, nhimg
ngudi khong hoan toan dya vao co s khoa hoc, cong nghé vimg chic ma 1a trén
thuc nghiém do khong ¢6 nhiéu kién thirc hodc két qua nghién ctu vé hoa hoan tai
thoi diém nay. Truyén théng thiét 1p cac quy tic an toan chiy nd trong céc diéu
khoan quy dinh d3 ton tai cho dén nhimg nim gan day, trong d6 cac quy dinh ngdy
cang nhan rong va trd nén cuc ky phirc tap khé hiéu. Hon nita theo thoi gian mot sb
quy dinh ciing d3 tré nén 15 thoi.

Trong Thé chién 11, nhidu thanh phd ciia cic nuée tham chién bi tan phé ning né.
Khi chién tranh két thic, cac qubc gia phai xay dung lai cac thanh phé cang nhanh
cang t6t do d6 nhiéu trung tAm nghién ctru xdy dung duoc thanh lap dé c6 thé phat
trién cong nghé nhim xay dyng hiéu qua. Cac nghién ctru vé chdy cong trinh dwoc
thuc hién va tién trién manh m& béi cac trung tdm nghién ctru ndy. Khi cic nghién
ctru vé& hoa hoan ngdy cang chuyén siu thi kha ning xuét hién cic giai phéap linh
hoat va cong nghé méi nham dam béo an toan chiy ngay cang cao.

Phuong phép thiét k& phong chay chita chay duwa trén hiéu qua dugc phat minh
nhim tin dung nhitng thanh tyu nghién ctru khoa hoc va cong nghé khac nhau vé
xay dyng phong chay dé thiét ké phong chéay chita chay trong cong trinh thyc té, qua
d6 thic ddy tinh linh hoat, hop 1y va hiéu qua chi phi tai cic tda nha.

Céc g dung ning dong cia ATCHQ cho cac cong trinh thyc té bit dau tai Nhat
Ban vao gifra nhitng ndm 1980 khi BRI (Vién Nghién ciru Xay dung) hoan thanh dy
an nghién ctru 5 nam phit trién cta thiét ké phong chéy chita chay va nhanh chéong
tro thanh phé bién khéng chi @ Nhat ma con & nhiéu nude khéc.

4. KHUNG CO BAN CUA THIET KE AN TOAN CHAY DUA TREN

HIEU QUA

Hinh 1 cho thay hé thong co-ban cia ATCHQ. Pé thyc sw 1a mot phuong phép
kiém tra an toan chay nd duoe tién hanh theo thi tuc x4c dinh dwoc minh hoa nhu so
d6. Thiét ké phong chay chita chay cua toa nha phai chiéu theo cac quy tic phong
chay nhim d4p ting véi cac tiéu chuén an toan theo quy dinh. Didu quan trong 13
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phai thiét 1ap dtng thiét ké phong chay va céc tiéu chi boi vi didu d6 s& xac dinh
mirc d an toan chay két hop.

- MO hinh chéy, phuong phap tinh ciing nhu céng thirc tinh toan, thi nghiém chay
13 nhimng cong cu k¥ thuit an toan duoc sir dung dé du doan mot thiét k& phong chay
c6 thé dap tng dwoc cc tiéu chudn an toan theo quy dinh.

C Bitadu )
v

Thiét ké cong trinh

A Thiét ké
- - phong héa

\ 4

Dw doan héa hoan g — Coéng cu FSE
va so tan

Tiéu chi an toan

C Kétthic )

Hinh 1. Hé thong co bdn ciia ATCHQ

5. PHUONG PHAP TINH TRONG THIET KE AN TOAN CHAY DUA TREN
HIEU QUA

Véi sy tién bd trong nghién ciru 1y thuyét Vé hién tuong chay, cdic mo6 hinh hoa
hoan dugc phat trién dé du doan cac khia canh khéc nhau ctia hanh vi chay. Mot sb
md hinh dwoc xiy dung trén cac m6 hinh mdy tinh phic tap. Tuy nhién, phuong
thirc tiép can nay dugc ddc biét luu v rﬁng “sy hiéu biét chuyén mon cao 13 t1 cin
thiét d& st dung nhitng mo hinh Iira tinh vi va viéc lam dyng modt cich mi quéang c6
thé gdy ra cac giai phap sai 1im trong thiét ké an toan chay”. Mot md hinh tién tién
la sy don gian hoéa cac hién tugng. Do do biét duoc nhitng han ché va su phu hop
cho céc tmg dung 13 rit quan trong.

Déi voi cac nganh k§ thuat khac nhu k¥ thuit co khi, k§ thuat két cau, c6 thé d&
dang nhén thirc tAm quan trong ctia md hinh dy doan. Ching c6 vai trd khac nhau
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gilta khoa hoc va k§ thugt. Khoa hoc ludn doi hoi chinh x4c nhung trong k¥ thuét du
doan két qua thiét k& an toan lai quan trong hon.

Tuwong ty nhu vay, phuong phép du bao chdy duogc st dung trong thuc hanh an
toan chy hiéu qua (ATCHQ) 14 an toan hon mién 14 cac gidi phap thiét k& kinh té va
k¥ thuét c6 thé chép nhin duoc.

Mot khia canh quan trong ciia ATCHQ 13 thiét ké xay dung phai chiéu theo cac
quy dinh cua chinh quyén nhim ddm bao viéc tuan thii cac yéu ciu an toan. Dé thiét
1ap ATCHQ trong hé théng quan 1y doi hoi sy minh bach 13 co s& cho qua trinh dy
doan, va diéu d6 1a rit can thiét. Phuong phap du béo chéy dugc xem 13 minh bach
chinh 13 phuong phap tinh toan don gién thong qua cong thic tinh toan, hodc bd
cong thie tinh todn. Str dung phuong phép tinh toan don gian dwgc khuyén khich
mién 13 c4c giai phép chdp nhin duoc béi cac du doén khi str dung chiing. Pa sb cac
vin d& ma céc k¥ su an toan chy gép phai trong ATCHQ c6 thé duoc giai quyét
bang céch sir dung phuong phép tinh toan don gian, thich hop va ddy du bao gdm
céc gia dinh thin trong mic du didu d6 1a twong déi kho khan khi thiét ké ma khong
sit dung mo hinh may tinh.

6. LQT iCH CUA PHUONG PHAP TINH PON GIAN CHO KY SU AN TOAN

CHAY |

Nhiéu phuong phép thiét ké k§ thuat nhw co khi phat trién truée thoi k¥ ra doi
clia may vi tinh, do d6 cac k¥ sur phai ndm vitng céc kién thirc va cong nghé co ban
lién quan dén cac phwong phap thiét ké. Mit khac, ATCHQ bét dau trong nhitng
nim gan diy va thoi dai mdy tinh ciing sém bit kip. Két qua 13, cac k¥ su phong
chay chita chay c6 xu huéng khong duoc dio tao tdt cac kién thic co ban vé cOng
ngh¢ va hanh vi chdy ciing nhu phuong phép thiét ké phong chdy chita chdy cua
toa nha.

Gidng nhu cac phuong phép thiét ké trong céc linh vuc k¥ thuat khac, ATCHQ
nén dugc phat trién tir giai doan co ban dé cac phuong phép thiét ké dwoc thiét lap
vimg chic va hop 1y nhét. Hoc tdp va st dung phwong phap tinh don gian c6 thé
cung cip cho céc k§ su phong chéy chita chay co hoi @& c6 dugce kién thirc vé dién
bién chay va cong nghé cho c4c thiét k& phong chay, chita chay. Mt cong thire tinh
toan don gian thudng gén 1ién voicae thong s6 chi phdi hién trong. N6 mang lai cai
nhin su sic vé nhimg gi ¢6 thé anh huong dén két qua va nhimg giai phap c6 thé
xay ra d6i véi timg tredmg hop thiét ké Nhidu phurong phap tinh toan don gian, hitu
ich d3 dugc phat trién cho dén ngay nay. Céc vi du duéi ddy thé hién cac phuong
phép tinh toan don gidn hidu qua nhu thé nao.
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Vi du 1: Cong thirc chum lira

Dién bién ciia chim lira d3 thu hat sy t mo ca nhidu nha nghién céu. Nhidu
cong thirc di dugc @& xuit dyua trén nghién ciu ca vé thuc nghiém va ly thuyét.
Nhiing cong thirc nay vé co ban 13 trong ty nhau ngoai trir vai sy khac biét nho. Sau
day 1a mot vi du dién hinh cho su gia ting nhiét do va tdc d6 doc theo truc chum ltra
va ty 16 luu lugng & do cao z tur ngu(‘A)n nhiét. M6 hinh dy doan cia may tinh hién tai
khong thé dang tin cdy hon so véi cic cong thic nay khi dién bién cta chum lra van
con tdn tai. Cac cong thirc ndy tim thiy & nhiéu ing dung trong ATCHQ, vi du:
trong du bao khoi 14p day, ty 18 hat khéi can thiét va uéc doan nhiét dd cia cic
thanh phin cong trinh khi tiép xtc v6i lra khi hoa hoan xay ra.

» Tryc ting nhiét do: ATy(z) [K]; AT, (z) =24.6Q°°z"?

« Téc 6 truc: W, (Z) [m/s]; Wy (Z) = 1.13(')1/32_1/3

« The 45 khdi dong: m (z) [kg/sl;  m,(z)=0.08Q"z"

Trong do:
Q: Tbc d6 gidi phong nhiét, [kW];
z: Chidu cao tir ngudn nhiét [m].

Tir cac cong thirc trén, cac k¥ su an toan chay co thé hiéu dugc nhiéu diéu vé
hanh vi cua c4c chum lira. Vi du nhu: tc d6 dong chay, m,(z), ting 32 14n khi chidu
cao z tang 8 J4n, trong khi tdc do dong chay chi ting 2 1an khi ty 18 toa nhiét Q ting
8 lan.

Hinh 2. Pic diém chim liva
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Vidu 2: Cong thirc tinh dién tich thong khoi tw nhién

Dé du doan din bién cua khoi trong mot cin phong chay c6 théng gi6 tu nhién
khéng phai 13 mot diéu d& dang. Cac yéu t§ bao gdm ty 18 lvu luong chum, tbc d6
dong hanh lang, dong théng khoéi, khbi lvgng va nhiét ton dong cta 16p khoi cling
mdt lac. Tuy nhién, khong giéng nhu nhimg nganh khoa hoc thudn tiy, wéc mudn
thye t& cta khoa hoc phong chay khong phai 13 dé dy doan hanh vi 16p khéi ma 13 dé
biét dién tich cin thiét cia 15 thong hoi dé& dam bao chidu cao téi han cua 16p khoéi
cho sy an toan ctiia ngudi so tan hodc linh ctru hoa. Sau do, khu vuc 16 thong hot cin
thiét c6 thé d& dang tinh toan bang cac phuong trinh dudi diy theo tuin tw. Cho z, 13
chiéu cao t6i han ctia khoi lac an toan:

« Tc d6 dong chay ¢ d6 cao ti han, m [kg/s]:

=0.08Q"*z"
» Nhiét 46 16p khoi, Tg[K]:

Trong do:
c,: Nhiét dung riéng [kJ/KGK];
Ay: Khu virc ranh giéi tiép xtic véi 16p khéi [m?];
hy: Hé s truyén nhiét [kW/m?].

« Mat d6 16p khéi, p; [kg/m’]:

Ps= 353/TS
« Sy khac biét ap suét khi mo cira thap:
App [Pa].

45 Ap;

F

Y

Apy

Hinh 3. Phong chita chdy c6 16 théng khéi te nhién

71



« Su khic biét ap suét tai 16 thong khoi, Apg [Pal:

Apg =—App +(poo _ps)g(HE _Zc)
« Dién tich thong khoi can thiét, Ay [m?]:
| m

(x’\/ 2psApE

A=

Trong do:
o Hé s6 dong chay;
Ap: Hanh lang mé [m’];
pvoo: Mat d6 khong khi xung quanh [kg/m?].

7. HIEU BIET VE RUI RO CHAY -

Trong lich stt, x8 hdi loai ngudi da trdi qua vo sb nhimg tham hoa hoa hoan khing
khiép. Tuy nhién, hoa hoan tai céc cong trinh thuong 13 hiém hoi néu xét trén sb luong
rat 1on clia cac cong trinh hién nay. Ty 1& tir vong hiang nim do hoa hoan 1a khoang
trén 100.000 nguoi tai Nhat Ban. Cac k§ su phong chay chita chéy cin phai can nhéc
t61 10 ro chay khi tién hanh thiét k& phong chay cho céc cong trinh ctia minh.

V& mit 1y thuyét, nguy co chay duoc xac dinh 13 san phdm ctia “kha ning xay ra
chéy” va “hau qua cua ddm chay”. Vi du: dbi v&i nha chung cu ¢6 100 h gia dinh,
xac sudt xay ra chay dugc cho 13 16n hon so Véi mét ho gia dinh va kha ning mét
mét ciing s& 16n hon 100 1an. Vi vay, nguy co chay s& 1a 100x100 = 10.000 1an. Kha
ning mét mat cang 16n thi x4c suit chay giy nguy hiém cang cin phai dwoc thu hep
lai. Pay duogc coi 1a Iy do ma céac tdoa chung cu 16n hay c6 mat d§ dan cu dong duc
cin c6 yéu ciu vé quy dinh an toan béi Luat X4y dung cao hon. Mic du nguy co
chay co thé khong dugc hiéu ding vé s6 lugng hodc duge xir Iy mot cach nhét quan.

8. VAI TRO CUA HE THONG CHUA CHAY AN TOAN GIAM RUI RO

Céc hé théng phong chdy chita chay d6i khi duogc phan thanh hai loai, bao gdm:
hé théng thu dong - vi du nhur ngan Iira, va bién phap chu.dong - vi du nhu hé théng
phun nuéc va kiém soat khoi. Mic dit ¢6 sw khdc nhau trong viéc phan loai nhung 1o
rang 13 bat ctr hé thong phong chay chita chay nio ciing quan tfong d6i v&i an toan
chay nd trong toa nha. Mic du chirc ning cua timg hé théng khac nhau nhung sy két
hop cta cac hé théng nhu vAy s& lam giam nguy co xay ra nhitng tinh huéng hoa
hoan nghiém trong. Hinh 4 trinh bay mét vi du v& cac tinh huéng ma hé théng an
toan co6 thé dam duong. Diéu kién ma mot dam chay nguy hiém c6 thé xay ra thuong
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gia dinh trong ATCHQ, vi vy cac yéu td clia xac sudt xay ra chiy phai dugc dwa
vao tinh toan tir trude.

Trong vi du nay, hé théng phong chay 1a hé théng chita chdy tw dong, hé théng
kiém so4t khoi va an toan so tan 13 muc tiéu toi thuong. K& tir khi d6 tin cdy cua mdi
hé théng chita chay don 1& 1a 100%, thanh cong va thit bai trong hoat dong ctia cac
hé théng ndy mang lai 4 kich ban dé cac rii ro (R”) trong khong gian dugc bao vé
bi cic hé thdng nay 1a:

4
RP = zPiCi
i=1

Trong do:
P;: X4c suét cta kich ban i Xay ra;
C:: S6 thuong vong dy kién trong diéu kién chay & kich ban i.

I T ——— o g . S o

e vy v et ovw oo TOT Tex

| Hathéng _1: 1 He thdng ! E Sthuong |
i phun”nu’('jc E 1 kiém soat khoi | |L vong ;
Nguy hai Py | Apché Pom R . -Pz__‘___.,
hda hoan | thanh cong Hoat dong ' ¢, »
““““““ -
| pidukhién | (1= | Khong | -
A hoat dng c,
L- P, | Ap ché khong P Ej ?
—¥ thanh cong Hoat déng_|----- bbb C;
T | R p
Bigukbign apctis L—Fmyf Khong 7 eeen

Y P =1
iwl
Hinh 4. Vi du vé cdc tinh hudng chdy, nguy co that bai khi so tan
theo hé thong phong chdy chita chdy

X4c suét cta cac kich ban chay co thé dugc tinh bﬁng cach st dung do tin ciy
thue t& ciia mdi hé théng. Vi du: néu dd tin céy cua hé théng phun nudc va kiém
soat khoi déu 1a 0.8, xac suat-kich ban1a 0.64; 0.16; 0.16; 0.04 theo thit ty cua i.
Ngay c4 khi hé théng phun nuéc ¢ didu kién hidu qua dé hoat dong, né s& khong
duge kich hoat khi dam chay qué nhé nhung chiing ta c6 thé hy vong rang dam
chéy s& dugc kidm soat dudi mire t§ s6 phat nhiét tdi thiéu dé kich hoat ddu phun
nuée. Hé théng phun nude va kidm soat khoi ¢ thé giam nhe mirc do nguy hiém
cta lira va khoi nén s thuong vong trong mdi kich ban dugc du kién s& giam
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theo. Trong phuong 4n 4, ca hai hé théng khong hoat d6ng nén tinh trang chay 1a
gidng nhu khi khéng trang bi hé théng phun nuéc va kidm soat khoi din dén sb
thwong vong du kién 13 nhu nhau. Tuy nhién, cin lvu ¥ ring nguy co so tan thét
bai cho kich ban 4 13 P,C,= 0.04C4 va 1a C, trong trudng hop khéng c6 hé théng
phong chay chiia chay.

9. THIET KE PHONG CHAY VA CHAP NHAN RUI RO

Trong ATCHQ, céc didu kién thiét ké phong chay vi du nhu: tai chay, tbe d6 chay,
tai cu ngu, duoc thiét 1ap theo mét gi4 tri cd dinh. Tuy nhién, trong thuc t& thi 4nh
hwdng cia nhimg diéu kién nay dén hoa hoan khéng phai 13 duy nhét, nhung ching
c6 nhiing gia tri khac nhau dang ké dwoc minh hoa trong hinh 5. Vi vay xac suét
diéu kién vuot quéa gia tri dugc lya chon khi thiét ké phong chay. Kha ning con lai
s& giam di. Do d6, nguy co chay con lai s& mét di nhw 13 mot két qua khi gia tri ca
thiét k& phong chéy ting 1én. Mit khéc, su gia ting cua thiét ké phong chay c6 nghia
13 chi phi xay dung ciing ting theo. RS ring ching ta khong thé chiu chi phi xay
dung bi ddy cao qua mirc cling nhu rii ro chay cao. Vi viy cin phai théa hiép giita
mirc 46 an toan va chi phi xay dung. Lua chon thiét ké phong chay 14 m6t hanh dong
dé chip nhan rai ro nhét dinh.

Xac sudt phan bé mét do quy mod chédy
0.05

Bo.04
et

= Thiét ké

£0.03 phéng chéy

{'ﬁ E

E 002 Rdi ro con lai
Fo.01

o
Quy mé chay - Tai Chay, nhan t6 ting cudng chay v,v

Hinh 5. So @6 phdn b6 mdt d6 xdc sudt quy mé chdy
10. KET LUAN

Thiét ké an toan chdy dwa trén hiéu qua (ATCHQ) ngiy cang phd bién trén toan thé
gidi nén vai trd cua cac k¥ su phong chay chira chiy s ngay caug cao va quan trong
hon. K¥ su an toan chay c6 lién quan dén ATCHQ nén; tim hidu v& lich sir cua cac
tham hoa hoa hoan trong cdng trinh dé biét-duge nhiing gi thuc su co6 thé Xay ra trong
dam chdy va nhitng tdc nhin giy ra cic dam chay tai hai nay. Phurong phéap tinh toan
don gian gitp nhimg kién thirc co ban va cong nghé can thiét cho ATCHQ tré nén dé
nim bat hon. Pdng thoi viée ning cao ¥ thitc canh giic vé cac riii ro hoa hoan gitp
nhén ra mét cach chéc chin rﬁng tda nha c6 dugc thiét ké ATCHQ hay khong.
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PANH GIA THIET KE PHONG CHAY DUA TREN HIEU QUA
CHO SAN VAN PONG NGHE THUAT O PAI LOAN

Hung-Chieh Chung

Sinh vién dai hoc, Khoa Ky thudt va Céng nghé Phong chay,
Dai hoc Canh sdt Trung wong, Dai Loan

GS. Shen-Wen Chien
Phong Khoa hoc Chdy, Dai hoc Canh sdt Trung wong, Dai Loan

GS. Tzu-Sheng Shen
Phong Khoa hoc Chdy, Dai hoc Cénh sat Trung wong, Dai Loan

Ming-Tong Chen
Giém ddc, B¢ phan Phong chdy - Cuc Phong chdy Chita chdy,
Thanh phé Cao Hing, Pdi Loan

TOM TAT: Trong qua trinh dénh gia thiét ké phong chay chita chay, md hinh gia 1ap chay duoc

Tir khoa:

thire hién trén may tinh thudng bi dit dAu hoi vé 6 tin cay khi khong gian cua cAu
trac xay dung ngdy cang ting vé do phic tap. Pé dam bao an toan cong cong, cac
co quan c6 thim quyén (CQTQ) thudng doi hoi bd sung céc hé thong phong chay
chita chay chu dong, dong thdi ting cudng quén 1y cling nhu 1én ké hoach tmg phé
khin cdp cho cac hé théng phong chdy chita chay thy dong dd co. Tuy nhién,
nhitng yéu ciu bd sung trong viéc cai dat hé théng phong chay chita chay c6 thé
din dén dAu tr du thira. Bén canh d6 cac ké hoach tmg phé khin cip c6 thé chi
mang tinh hinh thitc do nhitng khé khan trong thyc hién va phan tich dinh luong.
Bai viét ndy ban vé mét sb yéu t6 quan trong trong thiét ké phong chay chita chay
theo hiéu qua dya trén cac dic diém khéng gian ddc d4o cta Trung tAm Nghé thuat
Wei-Wu-Ying cua Dai Loan. Cong trinh hién nay van con dang trong qué trinh xay
dung nhiim 1én k& hoach 1am td hop cu trii. Vi hy vong duoc gop phf?ln lam mdt bd
tai liéu tham khao trong trong lai ¢ho céc co quan quan 1y xay dung va ciru hoa.
Bai viét nay ciing dong thoi duara cic nhin xét quan trong cua can bd phong chay
chia chy vé thiét ké phong chdy va di tan dya trén hiéu qua.

Trung tdm Nghé Thuat Wei-Wu Ying, thiét k& dwa trén hidu qud, an toan phong
chay chira chay.
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1. GIGI THIEU

Thiét ké an toan chdy dua trén hiéu qua (ATCHQ) d3 tr& thanh mot xu huéng
thiét ké k¥ thust phong hod & céc nuée phét trién [1, 2, 3]. Xu huéng nay duoc st
dung rong rii trong nhitng khéng gian cé ciu tric dic biét hoic nhirng khéng gian
c6 tao hinh khéc la. C4c nha thiét ké chi yéu dua vao céac chuyén gia k¥ thuat. Hon
nita, cic can b c6 gidy phép hanh nghé cia ATCHQ hoic c6 nén tang vé k§ thuat
méi c6 thé tré thanh mot nha gidm sat. Tai Pai Loan, mic di c6 mot hé théng gism
sat ATCHQ vé cic hé théng phong chay chita chay chii dong nhung hau hét cac
truong hop ATCHQ déu mubn rit khoi cic quy dinh phong chay tai Pai Loan. Cac
yéu ciu nay dugc chép thuén boi cac chuyén gia ATCHQ, c6 gia tri twong dwong véi
cac quy dinh nay.

Trong khi ATCHQ dang dugc thuc hién va phét trién & cac nudce phat trién, chinh
quyén Pai Loan cin kiém tra lai su trién khai ctia phuwong thirc thiét k& nay. Trong
khi xem xét vé khong gian va sy ddng thuén vé cac muyc tiéu chay nd, cac chirc ning
trong cong trinh khéng nén chi quan tdm dén viéc mién triy tir cac quy dinh phong
chdy ctia Pai Loan ma con phdi xem xét 1am sao dé két hop voi nhitng @& xuit tir
cac phong ban trong cac 1inh vyc khac nhau. Viéc tich hop cac thiét bi toa nha, hé
thdng phong chay chita chay tich cuc va k& hoach tng phd khén cép c6 thé tranh
duoc sy lang phi trong d4u tu cac hé thong phong chay chita chay thy dong va cit
giam chi phi. LAy vi du 13 Trung tdm nghé thuat Wei-Wu Ying dang dugc xdy dung
tai Dai Loan, chiing ta c6 thé tim thiy & day céc khai niém khac nhau va ¥ kién dang
lou tam gitra thiét ké, kiém tra, quan 1y hoat dong cua céc quan diém lién quan dén
phong chay nhu 1én muyc tiéu, tinh huéng, hé théng kidm soat khéi, anh huoéng cha
hé théng phong chay chita chay chi déng va phén tich hanh vi so tan.

2. GIOI THIEU HE THONG PHE DUYET HIEU QUA THIET KE AN TOAN

CHAY TAI PAI LOAN

He¢ théng phé duyét mién trir v& quy dinh phong chay va xay dung cta chinh phu
Dai Loan dwgc biéu thi nhw hinh 1 [4].

L ) KHONG GIAN CONG TRINH DAC BIET ]
] GUI BON l
L CO' QUAN XAY DUNG VA 7 [ CO QUAN PHONG CHAY ]
QUY HOACH - BO NOI VU; CPA QUOC GIA - BO NOI VU; NFA
L CO/KHONG | L KHONG/ CO ]

Hinh 1: H¢ thong phé duyét ATCHQ & Dai Loan
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3. GIOI THIEU VE TRUNG TAM NGHE THUAT WEI-WU-YING
3.1. Co sé thiét ké

“Wei-Wu-Ying Trung tdm danh cho nghé thut” 13 noi gi6i thiéu vé vin hod v
nghé thuat qudc gia cia Wei-Wu-Ying & quan Fengshan, thanh phé Kaohsiung, Dai
Loan [5]. Phuong 4n kién trac dugc dé xuit boi Francine Houben. Ong sép xép bbn
sénh trong tda nha. Pay la dia diém trung bay nghé thuat quéc gia d4u tién & phia
Nam Pai Loan [6], (Hinh 2).

ngfWu—Yin;g N
Metropolitan Park

Hinh 2. So @6 phén vimg céng ning
cua Trung tdm nghé thudt Wei-Wu-Ying

3.2. Téng quat vé théng tin toa nha

Dién tich khu dét ctia trung tam nghé thuét 13 99,884 m?. Cong trinh bao gém hai
ting him va bdn tang trén mit dit. C6 sdu bo phan chirc ning, d6 1a nha hat Lyric
(LT), Phong hoa nhac (CH), Kich (PH), Hoi truong biéu didn (RH), Cong chinh
(ME) va Dich vu toa nha (BS). Téng dién tich san 1a 141,049.78 m*. Nhing khu vyrc
nay duoc két nbi v6i sanh chinh béi tang him th hai va ting trét. Cong ning cla
mdi tAng dugc minh hoa trong Bang 1 sau day:
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Bang 1. Téng quan vé dién tich va cdng niing ciia méi ting trong cong trinh
“Trung tam nghé¢ thuat Wei-Wu-Ying”

T éng

Cong nang

Dién tich

BI1F

B3i d5 xe,
Phong may

Khu vire dich vy (nha vé sinh, 16i sanh, 16i di tau dién ngdm)

2549988 m?

B2F

Bii d6 xe,
Phong may,
Phong kho.

38652.53 m*

1F

Trung tAm mua sim ngoai trdi Banyan,
Nha hat Lyric (LT),

Phong hoa nhac (CH),

Cira hang db luu niém,

Khéng gian biéu dién,

Khu virc cho,

Phong lam viéc,

Khéng gian hanh chinh.

34233.74 m®

2F

Trung tAm mua sim ngoai troi Banyan,
Nha hat Lyric (LT),

Phong hoa nhac (CH),

Kich (PH),

Khéng gian biéu dién (RH).

19037.6 m>

3F

Sanh nghé thuit,

Nha hét Lyric (LT),

Phong hoa nhac (CH),

Kich (PH),

Khong gian biéu dién (RH),
Thu vién, Library,

Khdng gian dién tép, quan cafe.

19635.74 m?

4F

Khu nghé thuat,

Noi an t5i va khu vure ngll va in ctia Lyric Theater(LT),

Nha hang, quan in, bép,...
Phong truyén thong,
Trung tim ngudn lyc nha hat duong dai.

2297.42 m?
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4. YEU TO THEN CHOT TRONG THIET KE DUA TREN HIEU QUA

PHONG CHAY

4.1. Muc tiéu va kich ban

Muc tiéu chinh ctia “Trung tim nghé thuat Wei-Wu-Ying” 14 thoat hiém an toan,
bao vé tai san va thadm chi con phai luu tAm t6i vige thoat hiém an toan cho ngudi
khuyét tat [7]. C6 thé dat dugc muyc tidu d6 bang cac phuong php nhu ting kha
nang chiu lira, han ché sy lan tod chdy, ting cudng hé théng thoat khéi va phong
chay chita chay trong toa nha. Nhiing phuong thirc nay co thé duoc phat trién réat tot,
tuy nhién trong thuc t&, cac k§ su phong chdy thuong xuyén c6 sy quan 1y va ng
pho khin cép khong c6 co s& dé giéi han cong ning clia khong gian. Viéc ndy cht 13
dé dat duoc céc tiéu chuin ATCHQ thay vi ting cudng trang thiét bi cho toa nha.
Léy thiét ké “Trung tAm nghé thuit Wei-Wu-Ying” lam vi du, cac ki su phong hoa
gap phai rat nhiéu han ché nhur:

(1) CAm moi vit liéu dé chdy trong canh ga, hanh lang va sanh thinh phong cla
mdi ting.

(2) Nhitng yéu ciu dic biét ctia ngudi khuyét tit chua dugce d4p tng.

Viée ting cudng kha ning kiém soat khoi hoic din dong hé théng chita chdy it
khi dwoc xem xét. Néu nguoi thiét ké khong can nhic t6i nhu ciu cia con ngudi hay
x4 hoi thi rét nhidu kho khin s& nay sinh trong viéc quan 1y va trién khai phong chay
chita chay.

Thong thuong, mot sd ap phich quing cdo hodc nhimg hoat dong tuyén truyén
thuong thiy & khu vyc biu dién. Nhitng vat liéu d€ chdy nay con dugc dit ¢ nhiing
noi tip trung dong khan gia din téi nguy co hod hoan rét nghiém trong. M6t s6 khu
vire duge quy dinh dé han ché tai phat hoa hoan phai dugce bod sung trong chién luge
quan 1y hoa hoan. Lam cach nao dé nhiing chién lugc quan 1y hoa hoan nay c6 thé
thue su ¢6 hiéu luc van 13 mot vén dé 16n.

4.2, Riii ro trong tinh hudng hoi hoan

Viéc gia dinh kich ban hoéa hoan 1a rAt quan trong trong viéc thiét ké thoat hiém
[8]. Do d6, viéc nghién cuu rui ro hoa hoan can duoc nghién cru mdt cach ki ludng
hon trong cong trinh San van dong nghé thuit da ndng cua Trung tAm nghé thuét
Wei-Wu-Ying. Viéc danh gid muc do ro rang cuia cOng tac an toan phong chay chira
chéy cin duoc tiép can mot cach nghiém ngit va c6 hé théng. Diéu nay doi hoi mot
ban phén tich rti ro toan di¢n duoc thyc hién béi he théng an toan phong chéy chira
chéy cua toa nha [9]. Kinh nghiém trong viéc thuc thi thiét ké dwa trén hiéu qua &
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Hoéng Kéng chi ra rang thiét ké chay thudng dudi 5 MW trong nhiéu di 4n ATCHQ
[10], diéu nay cling xay ra tuong tu trong ATCHQ ¢ Trung tAm nghé thuit Wei-Wu-
Ying. Mot s6 1i do dé lya chon thiét ké phong hoa so ding 14 st dyng vat li€u khoé
chay va bé qua kha ning hoa hoan do ph4 hoai. Nhitng du 4n nay hiém khi xét dén
sy khéc bidt gita thiét ké phong hoa va nhitng tinh hubng thue té.

Theo kinh nghiém trong viéc giam sat thiét k& phong chay dya trén hidu qua o
Nhat Ban, mét thiét ké phong hod dugc st dung trong nhiéu tinh huéng thdm tra coa
ATCHQ, va huéng tiép can thiét ké dua trén rai ro it khi dugc sir dung [11].
Bukowski da cung cip mét cai nhin téng quat [12]: “Pé tién hanh phdn tich nguy co
hod hoan, thiét ké phong chady phdi duwoc nhin nhdn mét cdch toan dién, bao gém
hudng gi6, lira bing phdt va lan tod, va ddc tinh cu trii”. Hon nita, phdn mém md
phéng chéy c6 thé khé sir dung va két qua thu dwoc cling rét khé dé danh gia. Nhiing
hinh 4nh dep khong quan trong bang nhig gi thyc sy s& xay ra [13]. Két qua 1a rat
kho dé& dam bao muc d6 chép nhin dwoc vé an toan chay néu chi dua vao kinh
nghiém va s6 liéu mé phong. Ching ta nén ap dung timg buéc 1y thuyét phan tich
1l ro vao viéc tiép can ATCHQ ¢ Pai Loan.

4.3. Nhiing ¥ kién khac nhau trong viéc thiét ké hé thong kiém soat khéi

Nhimg chién lugc thoat hiém cho khong gian 16n chu yéu hwéng t6i ting thoi gian
thoat hiém an toan (ASET) béng cach han ché sy gia ting chdy va giam thiéu thoi
gian yéu ciu cho thoat hiém an toan (RSET) qua thiét k& t6t ctia hé théng thoat hiém.
ASET thudng dat dugc béi thiét ké thich hop trong hé théng kidm soat khoi.

Viée gidm sat thiét ké kiém so4t khoi duge chia ra 1am hai linh vyc & Dai Loan.
Co quan xay dung va hoach dinh ctia by ndi vy thuong gidm sat sy khac biét giita
viéc tinh toan RSET va ASET bang sy din dong cua hé théng kiém soat khéi. Cuc
phong chay quéc gia thuong kiém tra kha ning clia hé thong kiém soat khoi.

Khong gian biéu difn cta nha hat Lyric va sin khiu kich cta trung tAm nghé
thudt Wei-Wu-Ying dugc thiét ké nhim didu huéng ludng khoi béi su phan ving
kiém so4t, khong gian trin trén cao va cac quat hiit. Do d6, trudng hop ndy can phai
xin mién trir ctia ca Luat Phong chay va Luét Xay dung Dai Loan. Trong khi do,
viéc danh gia vé su anh huéng cua quat hit va kich béan tinh huéng hoéa hoan gia
dinh 6i khi gay ra nhimg ¥ kién tréi chiéu giita Sé xay dyng va Quy hoach thuc
B% Nbi vu v6i Cuc phong chay Qudc gia. Nhimg ¥ kién khac nhau thuong din dén
viée bd sung chi phi cho hé théng kiém soat khéi hodc yeu cau mot ban thiét ké hé
théng kiém soat khéi méi. Tinh hubng nay hoan toan khéng thuin 1gi cho qua trinh
phat trién ATCHQ.
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4.4. Cong niing va vai tro ciia h¢ thong phong chay tich cuwc

ATCHQ ¢ Dai Loan dugc thyc hién hdu nhu dua trén viéc gia dinh mot tinh
hudng ma h¢ théng phong chiy cha dong bi that bai, tir d6 thdm dinh lai kha ning
tho4t hiém an toan. Diéu ny khién chi phi cho viéc phan ving thiét ké, cho vét liéu
chéng chiy va hé théng phc‘mg chay thy dong khéc ting lén dang k&. Tuy nhién,
“Luat B4o chdy va Tin hiéu qubc gia” (NFPA 72) d3 dua ra mot cai nhin téng quan
khac [14].

Tyle K At
162 nhist A héng &p su

Co ap suét

% SR

tr b

Hinh 3. Gidi han va muc tiéu thiét ké 1y 16 téa nhiét theo thoi gian

Néu dam chdy duoc phat hién va khéng ché & giai doan diu, gi4 thanh ctia hd
thdng phong hoa thy dong c6 thé dwoc cit giam dé dang va viéc thiét ké toa nha c6 thé
linh hoat hon. Khong may 13 & Dai Loan, nhiing loi ich ciia hé théng phong hoéa tich
cuc thirdng bi bd quén trong subt qué trinh ATCHQ. Vi dy, Trung tdm nghé thuat Wei-
Wu-Ying phai gidi quyét 1a khoang cach di chuyén t8i da trong nha hat Lyric va san
khau kich qua dai so véi quy dinh. Nhitng giai phap cua dy 4n nay khong can nhic t6i
tac dong clia hé théng phun nudc chita chay dugc thiét ké trong trung tam nay. Pidu
d6 c6 nghia 13 thiét ké cua hé thdng phun nuée chita chay chi nhim dap Gmg yéu cau
cua quy dinh phong chéay, ma khong d4p tng an toan chay cho toan bd tod nha.

4.5. Sy hai hoa gilta md phéng thoat hiém va bién phap tmg phé khin cip

Mbt sb y kién cua ﬁy ban Danh gid vé du 4n da chi ra réng: “Sir dung thiét bj
phéat séng hodc phan mém hwéng dan 16i so tan thich hop trong khéng gian toa nha
16n 1 rat quan trong. Mot 6 nghién ctu cing cung cép nhimg goi ¥ vé viéc ting
cudng viéc phat tin hiéu va cai tién ddu hiéu chi din 16i thoat khi so tan” [15, 16,
17]. Céc bién phap tmg pho khén cép c6 thé khién hanh dong phan xa ciia con ngudi
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hop 1y hon va giam thiéu sy anh hudéng cta tAm 1y t6i viée so tan. Vi vy thoi gian
yéu ciu dé so tin an toan co thé duoc cit giam. Nhitng bién phép nay hau hét da
timg phét trién & nhitng toa nha dang tdn tai va gip kho khin trong viéc phan tich
dinh luong hay khi thuc thi. Trung tdm ngh¢ thuit Wei-Wu-Ying dugc thiét ké voi
rAt nhidu bién phap tmg phéd khan cAp thay vi thim tra lai noi dung thiét ké 16 thoat
hidm d dinh lwong dugc thoi gian thot hidm theo tinh toan. Do d6 mot cau hoi rat
d& duoc dit ra d6 1a: “Bién phdp tmg phé khén cdp c6 thé thay thé viéc phan tich
xdc minh va dinh luong sy thodt hiém an toan hodc c6 thé b6 sung cho viéc thiéu

ving cdc thiét ké thodt hiém”.
4.6. Chira chay va ciru thwong

Thong thuong, bd phan phong chay dia phuong s€ quan tam tdi thoi diém thuan
loi dé can thiép cac dich vy ciru hoa. Vi dy 161 giao thong tién loi nhét cho xe ciru
hoa, vi tri cua h¢ théng cép nudc va sy an toan khi tiép can chira chdy. ATCHQ cua
Trung tAm nghé thuit Wei-Wu-Ying cling di nghién ctru vé van dé nay. Tuy nhién
hiéu qua cta viéc chira chay va giai ciu van dit ra nhidu cAu hoi vé sy khé khin
trong nghién ctru dinh luong. Lam thé nao dé dat dugc su can bﬁng gitra vigéc dau tu
hé théng phong hoa va chi phi cta cac thiét bi dich vu phong héa van 1a mot vén dé
nan giai.

Mit khac, an toan trong ph(‘)ng héa hiém khi dugc quan tim trong cac dy an
ATCHQ. Cé rat nhidu vi du vé cac du 4n ATCHQ gia han thém khoang cach di
chuyen t61 da cho phép trong nhitng khong gian toa nha 16n. Tuy nhién, nhiing thiét
ké can phai hd trg linh ctru hoa khi phal di chuyén mét quing duong dai dé chién
d4u chéng lai dam chéy 16n bing phét theo thdi gian. Nghién ctru cia Wanki Chow
cling luu ¥ rang [10] “Hién dang khong cong bang khi dé hoan toan trach nhiém
chién ddu chong lai ddm chdy lém cho linh cieu hod dwdi moi truong khdc nghiét khi
ma cdc quy dinh phong chdy chira chdy khong tudn thi theo cdc nguyén tic”.

Nhing nha thiét k& cta Trung tim nghé thuit Wei-Wu-Ying st dung khéng gian
trin cao dé hz_m ché sy lan to4 ciia khoi. Thiét k& nay rht 1t6t cho Viéc tang cuong
cong ning cia khong gian, m& rong cac khu vure ngan lira, tri hoén thoi gian trong
phitng tinh hubng cip bach. Do d6, viéc 4p dung gia han t61 da khoang cach di
chuyén t6i da cho phép c6 thé dugc chip thuan. Trong du 4n ATCHQ nay, viéc danh
gia an toan chay né chi lién quan dén viéc di tan cta ngudi trong tod nha. Tuy nhién,
viéc anh hudng téi cong tac chita chay va an toan cho ngudi linh ciru hoa van chua
duoc chic chin trong cac du an ATCHQ dang nay.
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5. KET LUAN

Muc dich cta thiét ké an toan chay dia trén hiéu qua 13 dap tmg duoc nhimg yéu
ciu trong tinh huéng thuc té, va tham chi diu chinh cac muyc tiéu thiét ké theo cac
giai doan khac nhau ctia mdt tinh hubng chay. Vi khong gian 16n ¢ chirc ning vin
hod, thuong mai va hoat dong séng tao, van @8 an toan chay cAn phai dugc tich hop
mdt cach hiéu qua voi voi phun chita chay va hé théng kiém soat khoi. Pi cing vé6i
n6 13 td chirc 16i thoat v6i khoang cach di chuyén cho phép va nhimg tic dong cia
dich vy chita chay s& nhu thé nao. Cin c6 cach tiép cén hé thdng nham dap vmg
dugc cac muc tiéu. William L. Grosshandler da luu y [18]: “T hiét ké an toan phong
chéy dua trén hiéu qua dd duoc dp dung & rat nhiéu noi trén thé giGi, nhitng céng
cu hién tai va mikc dp hiéu biét ciia chung ta phu hop dé hé tro mot 56 cd'p do cua
ATCHQ. Tuy nhién, réit nhiéu g dung ATCHQ vuwot qud khd ning ciia nhiing céng
cu nay. O nhitng ddt nede ma ATCHQ duoc ung dung rong rdi hon, nguy co ton tai
dwoc sk dung chii yéu dé gidm thiéu gid thanh hodc cho phép ngoaqi 16 d6i véi quy
tdc hiedng dén ma khdng c6 co s6 khoa hoc dé dam bdo an toan chdy no”.

O Dai Loan, ATCHQ chi dugc sit dung nhu nhitng quy dinh thay thé, d& b qua
si han ché vé cdng cu phéan tich / tinh todn va sy tac dong clia hanh vi con ngudi va
dam chdy. Tinh trang nay thudng din t6i sy phat trién tri tré cia ATCHQ.

Tur truong hop Trung tim nghé thudt Wei-Wu-Ying Art, chiing ta c6 thé két luan
mdt s6 quan diém vé thiét ké va van hanh ctia ATCHQ trong twong lai:

1. Nén hiéu rang nhiing bién phap quan 1y va céc bién phép ting phé khin cép
dang h6 tro ké hoach x4y dung co sé vat chit cia tod nha (vi du hé théng phong
chay) trong qua trinh ATCHQ. Nhitng bién phap nay nén phat trién dua trén
nhu cdu ctia hanh vi con ngudi va kich ban chay. Nho d6 ma viée du tu du
phong cua du 4n ATCHQ c¢6 thé tranh dugc.

2. Trong twong lai, chiing ta can tir tir 4p dung ¥ twdng vé phan tich rai ro trong
viéc danh gi4 an toan phong chay va duong dau v6i hoan canh thic té.

3. O Pai Loan, hé théng danh gia tdng hop (bao gdém chi doanh nghiép, nha
thiét ké, cac can bd ctia S& Xay dung va S& PCCC) cin duogc phat trién.

4. Anh huéng cta hé thng phong chay chi dong ciing c6 thé duoc danh gia
trong phan tich dnh huong cta hé thong phong chay thu dong va co s& vét
chét phuc vu thoat hiém.

5. Trong céc dy an ATCHQ, ching ta khong chi nén quan tdm t&i kha ndng thoat
hiém ciia cac cu dan bén trong ma con quan tim t&i kha ning gidi ctru an toan
cho cac nhan vién chira chay.
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THIET KE KHU PHUC HQP PA CHUC NANG
THEO CAC QUY PINH DUA TREN HIEU QUA
TRONG LUAT XAY DUNG NEW ZEALAND

TS. Geoff Thomas

Gidng vién, Khoa Két céuva An todn chay,
Trueong Kién tric Victoria,

Dai hoc Wellington, New Zealand

TOM TAT: Khai quat vé Luat Xay dung dya trén hiéu qua cia New Zealand dugc md ta

T khoa:

mdt cach ngan gon. Sau d6 161 tiép can “dugc coi 1a c6 thé tuan theo” ddi véi
cac toa nha da chirc ning dugc dua ra nhim phyc vu cho myc dich so sanh. O
New Zealand, tir thang 4 ndm 2012, véi xu hudng thiét ké dya trén hiéu qua
duogc hé thoéng hoa trong phuong phap xdc minh (C/VM2) viéce thiét ké nhitng
cOng trinh da chirc ning dugc dua trén cic thong s6 co ban nhu kha ning tai
chay, tbc d6 1ay lan chdy va mg pho cua con ngudi trong tod nha khi c6 bao
dong chay. Qu trinh hoan thién thiét ké s& duge miéu ta chi tiét. Diéu ndy tinh
dén viéc thiét ké pht hop ca voi nhitng cong trinh dédc biét ma khong anh hudng
nhiéu t6i cip @6 an toan chdy. N6 ciling khac biét voi xu hudng thiét ké truyén
théng cha céc cong trinh da chirc ning, noi ma céc bién phép giam thiéu an
toan chay nd duoc xac dinh rd rang theo titng muc dich sir dung cua toa nha, va
sau d6 mot bd luat dugc st dung dé xac minh mét giai phap dic biét ndo can
nang cap dé giam thidu rai ro tir khong gian d6 t6i cac khong gian khéc trong
toa nha.

Khu phirc hop da chirc ning, Luat Xay dung New Zealand, thiét ké dua trén hiéu qua.

1. GIOI THIEU

Hiu hét cac cong trinh 16n déu ¢6 nhiéu hon mot cong nang st dung. Rat

nhidu toa cao 8¢ vin phong c6 cac gian hang ban 1¢ hodc cic dich vy c4 nhén nhu

chim soc toc, kham nha khoa dudi tang trét hay nhiing tang thip hon. R4t nhiéu

tod nha c6 thém khong gian dé xe. Tinh chit da chiic ning niy tao ra cac hiém

hoa chay nd khac nhau déng ké. Nhilng khong gian c¢6 cong niang khic nhau
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trong mot toa nha phai dugc 1ap dit nhiing loai hé thdng (bao chay, chita chay
cht dong, chira chay thu dong) khac nhau. Pidu nay din dén nhiéu bién phap han
ché nguy co chay khac nhau. Két qua sau cung 13 sy hinh thanh nhidu hudng tiép
can khac nhau cua nhitng quy dinh bit budc trong khi thiét ké, nham dat duoc
céng ning phi hop nhit.

M6t “Ludt Xay dung” mdi vé thiét k& dya trén hiéu qua da co hiéu lyc & New
Zealand ndm 1992 sau khi thong qua Luat X4y dung ndm 1991. Luat nay thay
thé chuong 5 cia mé hinh xiy dung theo luit phap. Trong tim 13 thay doi tir
mot bd quy téc nhitng yéu ciu thanh mot danh sich cac myc tiéu va nhimg yéu
cdu vé hiéu qua. Co céu cia by Luit s& bao gdm muc tidu, yéu cdu cong ning
va nhitng muc tiéu v& hidu qua gin gidng nhu nhitng quy dinh vé thiét ké dya
trén hiéu qua trong st dung di dwoc d& xuit ¢ nhitng nudc khic. Theo d6, luit
X4y dung c6 thé cho phép st dung mdt tai liéu quy dinh, mot giai phap kha di
hodc mot thiét ké k¥ thuat phong chay cu thé, dugc hidu nhu cac giai phap thay
thé. Nhitng yéu cdu cia giai phap chip nhan duoc trong tu nhu cac tidu chuin
true d6, mic di vé tong thé giai phap nay khé khin hon va chi tiét hon. Viéc
dy phong bao gdm hé théng phat hién khoi va kiém soat khoi, nhung van dé bao
vé tai san so hiru c4 nhin bi bod qua. Ngoai ra ciing ¢6 diéu khoan vé phuong
phéap thdm tra, vi du nhu céc tidu chudn va quy dinh thuc hién dé dap ung viéc
x4y dung cic diéu khoan ludt; tuy nhién khéng c6 diéu khoan nio vé hoa hoan
duoc phat trién ngoai viéc lép dat 10 sudi. Luat X4y dung da dugc sta dbi va bd
sung thanh mdt bd ludt méi ndm 2004. Nam 2012, phuong phap danh gia
C/VM2 va khung thiét ké an toan phong hoa & c6 hiéu luc. Trong thoi gian d6
giai phap chip nhan dugc (C/AS1) di duogc stra dbi va chia thanh 7 giai phap
chap nhan duwoc, mbi gidi phap twong Ung voi mot tinh hudng khac nhau hay
nhém rui ro.

2. QUY PINH THIET KE GIAI PHAP KHA THI CHO CAC CONG TRINH
PA CHUC NANG

Véi nhitng yéu cau quy dinh dugc chia thanh 7 nhém rui ro, viéc thiét ké mot
cong trinh don dung rat dé dang. N6 tao ra cac yéu cAu tach biét cho cic nhom
rai ro. Tuy nhién v6i cac cong trinh da chitc nang diéu nay tré nén kho khin hon.
Nhiing yéu cau trong giai phép giam thiéu an toan phong hoa thay ddi giita cac
nhém rii ro, véi mot s diém chung.

87



Bang 1. Nhom rii ro va cac gidi phap kha thi

Gidi phdp kha thi

Nhom rii ro

Ap dung cho

C/AS1

Céng trinh nghi ngoi (dé &)
va cac cong trinh xay thém.

SH

Nha &, nha phé va cc don nguyén nha & nho da

chirc nang cac tda nha xay thém.

C/AS2

Nghi ngoi (khéng co td chirc).

SM

Noi & ¢b dinh, vi du cin hd.
Noi o di dong, vi du khach san, nha nghi...
Du lich bui, noi tra n...

Nha gido dudng.

C/AS3

Chidm soc hodc giam git.

SI

Hoc vién, bénh vién (trr cac thiét bi chim s6c
dac biét).

*|Cham séc néi tru, nha nghi dudng, diéu tri y té

trong ngay (sit dung an thin), chim séc trong
nha cong ddng hodc tai nha, thiét bi giam gid
(tru nha t)

C/AS4

Khoéng gian cong cong va co

SO giao dyc.

CA

Sanh, trung tAm giai tri, thu vién cdng cdng (cao

‘ thong thiy <2,4m), rap chiéu phim, ctra hang, '

dich vu ca nhin (vi du nha khoa va bac si, trir
trwomg hop ké trén, cham séc sic dep, chim séc
toc), treong hoc, nha hang va giai khat, trung
tam tré em. :

C/AS5

Kinh doanh, thuong mai va
kho lwru trix cAp thép.

Vin phong (bao gbm cac dich vu chuyén mén

nhur ludt va kiém toén), phong nghién cir,

xuong, ché tac (loai trir bot x6p), nha mdy, quy

trinh cong nghé, kho kiém soét nhiét (thong thuy
c6 thé <3,0m so i céc khu vuc bi han ché khac
trong khu vic ché tic) va nhimg nha kho khac
¢6 kha ning théng thuy <5,0m (loai trir mdt sb
khu viuc bi han ché cao thong thuy <8,0m)
xudng chira may bay hang nhe.

C/AS6

Nha kho cao ting va nhimg

rui ro cao khic.

WS

Nha kho (kha niang théng thiy >5,0m so vé&i
nhimg khu vuc bi han ché khéc, nhin C/ASS,
Kho kiém sodt nhiét do (kha ning thong thiy
>3,0m so v&i nhimg khu vue bi han ché khac,
nhin C/ASS5), kinh doanh v bén 1é sb hrgng 16m
(théng thiy >3,0m). '

'C/AS7

Chira phuong tién van tai va

do xe.

VP

P4 xe: trong toa nha hay & toa nha tach biét.
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2.1. Nhiing giai phap giam thiéu tic dong an toan chiy

Nhiing giai phép giam thiéu tic déng an toan chiy dwgc chia 1am hai nhém xép
hang kha ning chiu chay & New Zealand bao gdm:

(1) banh gia tinh mang, thoi gian cho phép ngudi cu ngu thoat than va linh ciru
hoda tham nhap giai ctru va dép ltra, va

(2) Panh gi4 tai san dé bao vé tai san va cac hé thong chita chay.

Luét X4y dung New Zealand quy dinh viéc bao v¢ tod nha noi dién ra ho4 hoan 1a
khong bit budc, chi cin dam bao nhitg ngudi bén trong c6 di thoi gian dé thoat ra
va ngin chin sy 18y lan cua dam chay t6i cac tai sdn khac. Nhitng tai san khéc nay
duogc xac dinh 14 nhitng toa nha trén nhitng tai sdn phan khu hop phap bao gbm ca
thuong hiéu ma cac bd phan cia toa nha co thé sé hiru riéng. Tinh mang va danh gia
tai san dugc trinh bay trong bang 2 bén dudi cho nhitng nhém rii ro khac nhau.
Nhitng d4nh gia théng thudng theo cAp d6 rii ro va nhitng danh gi tinh mang c6 vé
it hon nhitng d4nh gi4 vé tai san. Trong d4nh gi4 cho thiy néu c6 voi phun nuéc
duoc bb tri cho nhém muc dich nay thi sy rii ro s& giam di 50%.

Béang 2. Panh gia tinh mang va tai san
cho nhitng nhém rii ro khac nhau

Ddnh gid sinh mang Danh gia tai san
Nhom
" rGiro Khong co Co Khong co Co
voi phun voi phun voi phun voi phun

SH 30 30 30 30
SM 60 30 60 30
SI 60 60
CA _ 60 30 60 30
WB 60 30 120 60
WS 60 180
VP 60 30 60 » 30

Ghi chi: Nhém muc tiéu SI va WS dugce yéu cau dé dugc trang bi voi phun ctru hoa nén
ot khong ¢6 voi phun ctru hod bo tréng.

Giai phap han ché con ¢6 hé théng an toan hod hogn. Ching dwgc trinh biy trong
bang 3 dudi day.
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Bang 3. H¢ thong an toan phong chdy dwoc thiét lap trong gidi phap kha thi

Logi Miéu ti Tiéu chuin thich hop
hé thong hé thong dé lip dit
1 Hé théng canh bao khoi gia dinh , Giai phap kha thi F7/AS1

2 Heé théng canh bao véi cac didm bao chay thi |[NZS 4512
cong

3 Hé théng phat hién nhiét v6i cac didm bio|NZS 4512
chay thi cong

4 Phat hién khoi va hé théng canh bo véi cac|NZS 4512
diém bao chay thu cong

5 iy manh phat hién khéi va hé théng canh|NZS 4512
bao vdi cac diém bao chay thi cong

6 Hé théng phun nude tr dong NZS 4541

7 Hé thong phun nuéc chira chay tu dong véi|NZS 4541, NZS 4542
phat hién khoi va hé théng canh béo

9 Hé thdng kiém soat khoi va hé théng xir 1y| AS/NZS 1668.1
khong khi

18 Heé théng voi chita chay téng toa nha NZS 4510

Déi v6i hé thdng loai 1, phat hién khoi trong nha 13 nhitng hé théng phat hién don
1& ¢6 thé chay bang pin. Pbi v6i hé théng loai 5 nang cao kha ning phat hién chay-
dugc sir dung trong toa nha tién nghi nhu cdn hd hodc khach san. Nhiing toa nha nay
duogc trang bi mot hé thdng phat hién khéi tur dong lién két v6i bao dong so tan téng
thé & nhitng khu vuc chung. Tuy nhién trong cin hd hodc phong ngi cin ho, chi
trang bi phat hién nhiét hodc voi phun chira chay. Ching dugc lién két voi bao dong
cua toan bd tod nha. Hé théng phéat hién khéi dugce trang bi & diy chi bao hiéu trong
cin ho hodc trong cic phong &, nhim trdnh bao déng nhdm tir khoéi trong niu in
hoic hoi trong phong tim. Hé théng 9 kiém soat khéi trong hé thong xir Iy khong
khi. N6 chi cén thiét trong truomg hop hé théng xit 1y khéng khi phuc vu nhiéu
budng ngin chay. Trong trudng hop d6, hé thong s& duoc thiét ké dé ngin chin su
Iwu théng khéi tir ngudn chay téi nhitmg budng ngian chiy khac khi van hanh.

Nhitng yéu cdu vé hé thdng an toan chy cho nhitng nhém rtii ro khic nhau v
cing phtrc tap, nhung bang 4, di trinh bay nhitng yéu cu cho loai hinh cu tra
khéc nhau.
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Bing 4. Nhiing canh bio cho cic loai chirc ning khac nhau
va chiéu cao 16i thoat

Chiéu cao thodt hiém (m)
Phén loai
<10 <25 10<x<25 >25
% £ 4 Loai 1 Loai5
O co dinh s N/A _
Loai2 se Loai 7
p Loai 5> Loai®
. &5, oai
& tam thvi Loal3 Logi 18! _
' Loai 18' Loai 18
Loai5
Co s& gido duc Loai7
Loai9
Loai 18

Ghi chii: Noi & ¢b dinh 1 nhirng noi nhu cin hd, va noi & tam thdi nhu khich san va
nhitng loai hinh tuong tu.

Nhimg yéu ciu chung cho toan b nhém rii ro vé mit hiém hoa, dugc x4c dinh
béi chidu cao thoat hiém hay loai hinh cu tri. Chidu cao thoat hiém dugc x4c dinh
béi chidu cao ting dién hinh (trir nhilmg tAng duoc st dung cho may méc thiét b,
nhilng phong dong co ning va tuong tu), toi 161 thoat thip nhit din ra ngoai. Néu
mot toa nha ndm trén nén déc véi nhimg 161 thoat & tAng hai, thi gidi phap thoat hiém
phai thiét ké tir ting thip nhit. Véi nhitng nhom rui ro khac nhur khdng gian thuong
mai hodc tap trung dong nguoi, hé théng phong hoa doi hoi phai ting s6 luong ti 18
thuén véi s6 ngudi cu ngu. Toa nha mot tang cfing doi hoi nhitng yéu ciu cao hon
trong nhom rui ro vé voi phun phong hod néu chiéu cao thoat hiém tir 10-25m.

Chiéu rong 16i thoat hiém phu thudc vao lugng nguoi. Chiéu réng ndy 16n hon
chiéu rong t6i thidu. Lbi thoat 16n nhét cin bd qua khi tinh toan tbng chiéu rong, trix
khi toa nha ¢6 voi phun chira chay.

Ngoai viéc phai tach riéng dénh gia tinh mang va dnh gid tai san, diém cln luu y
13 nhitng nhém i to dugc dinh nghia rat rong, O nhidu nuéce khac ¢6 sy phéan chia
16 nét hon. Vi dy Nhat Ban c6 20 phan loai vé rdi ro chdy dya trén chitc nang sir
dung. Miic du cic chite ndng chinh cua tod nha dugc xac dinh khién céc giai phap
kha thi tré nén d& dang hon trong sir dung, van c6 mét vai vin d& ddi voi ngudi cu
ngu trong tod nha. M¢t ngbi nha cOng d6ng nho cho ngudi gia va nguoi bi dnh
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huéng vé than kinh hoic tAm thin. C6 Iya chon duy nhét 13 giai quyét van dé & trong
mdt can nha biét 1dp. N6 khong doi héi cac yéu cau vé phong hod ngoai hé théng
phat hién khéi chay bang pin, va tuong chdng chay bao quanh khu vuc. Mt trudng
hop dic biét khac nhu bénh vién, véi tudng chéng chay bao quanh khu vyc ngi va
thiét bj phat hién khoi cling nhu voi phun nudc, cling 1a cich phan loai theo chic
ndng su dung.

2.2. Nhirng toa nha da chirc ning

Nhiam muyc dich tim ra hé théng phong hoa cin thiét cho toa nha da chirc ning,
ngudi ta ¢6 thé sir dung giai phap kha thi. Truée hét 13 hé thdng phong chay cin thiét
cho mbi budng ngin chay (vo chéng chéy) thudng 13 mot ting trong tod nha nhidu
ting. Hé thdng nay dugc danh gia trong timg nhém rui to, trong mdi budng ngin
chay, cin cr vao sb lwgng nguoi trong buéng ngin chay va chiéu cao thoat hiém.
Néu c6 nhitng nhém rui ro khéc nhau trong budng ngin chay, céc yéu ciu lya chon
hop 1y nhit s& dugc sir dung. T4t ca cac hé théng bao dong chay can duoc két ndi
v6i nhau trong khip toa nha. Tt ca cac tAng ¢6 nguy co rii ro ngang nhau cin duoc
trang bi h¢ théng phong hoa nhu nhau & mic cao nhit ciia nhém rii ro. Néu cac
nhém rii ro & nhitng ting khac nhau, ma nhitng tang cao hon ¢6 voi phun chita chay
(loai 6 hogc 7), thi céc tAng bén dudi cAn phai c6 voi phun nuwde (it nhét 1a loai 6).
Néu tang cao hon 6 hé thong phat hién khoi (loai 4 hodc 5) thi tAt ca cac tng thép
hon it nhét phai c6 h¢ théng phat hién chay (loai 4), hé théng phét hién nhiét (loai 3)
c6 thé duge st dung & chc tng thip hon.

Budng ngin chay trong cac tod nha da chirc ndng duoc danh gia thich hop cho
muyc dich st dung dya trén co s& tﬁng cao. Nhiing tﬁng c6 d6 chiu ltra cao hon cin &
trén nhimg ting c6 do chiu Itra thip hon.

Cac giai phap kha thi cho mdi nhom riti ro dwgc danh gid 1an luot sau d6 véi
nhitng quy dinh dugc st dung dé tim hé théng an toan chay can thiét cho toa nha.
Phuong phdp x4c minh s& danh gid mot cach tong thé, dya theo nh&ﬁg déc tinh co
ban cua ngudi cu ngy va ti nhién liéu, 14 co sé cho céc gidi phap phi hop.

3. PHUONG PHAP XAC MINH, C/VM2, KHUON KHO THIET KE AN
TOAN PHONG HOA

“Phwong phép x4c minh” c6 hiéu lyc vao thing 4, nim 2012 va bt budc vio
thang 4, ndm 2013 cho nhiing c6ng trinh phtc tap bén ngoai pham vi clia ban sira
ddi ctia nhimg giai phap kha thi, C/AS1-7. Thay vi dua ra nhimg yéu ciu cu thé cho
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mdi nhém rui ro, phwong phép xac minh dua trén 10 tinh hudng chay cin duoc kiém
tra, mic du khong phai tit ca déu 4p dung cho cic nhdém rii ro va cac quy md cong
trinh. Ciing nhw cac tinh hudng chay, phuong phap xic minh dinh ra cac luit dinh
cho cac mod hinh tinh huéng chay. Vi dy, cac ctra nén dugc md hinh hod mé hay
déng, va nhimg thong s ndo duge sir dung dé tinh toan thoi gian phan tmg cua hé
thdng canh bio va hé théng phun nuéc chita chdy. Kich ban 10 tinh hudng chay

dugc néu & trong bang 5.

Bing 5. Kich ban chay trong thiét ké
(Tir C/VM2, khung thiét ké an toan phong ho3)

Kich bin chay {WMA tiéu T i’é‘u (ihuifn Phu’o’n(gj phdp
Ludt Xdy dung | Ludt Xdy dung du tinh
Dadm bado an toan cho con nguoi
BE |Lira chin 16ira (4.1). Cl(a) C4.5 Giai quyét bang céch kiém tra
UT |Chay trong phong Phan tich ASET/RSET hoac
tr?mg de d?a nguorl Cl@a) C43,Cad cac phﬁfl tu ca’uzh biét tudn :chﬁ
st dyng ¢ phong theo ti€u chuan dugc cong
khac (4.2). nhén.
CS |Chay bit ngubn tir Cung cép nhimg phén ti tich
mot khong gian kin Cl(a) ca3 b{ét hoe_icﬂhé théng pEét hién :cu
4.3). dong tudn theo tiéu chuan
duoc cong nhan.
SF |Chayami(4.4). Cung cip cic hé thong phat
hién tw dong va hé thong canh
C1 C43 o T
@ béo tuln theo tiéu chuan duogc
cong nhén..
IS |Pam chay lan nhanh St dung céc vt liéu thich hop
lién quan t6i 16p 16t iém chimg bing kiém tra
o 4 P Cl1(b) 4 | & ome )
- |bén trong (4.7).
CF |ba hay dit doi Phan tich ASET/RSET
am cfay SN c1@ C43,C44 | OHHE
4.9)
RC |Kiém tra d6 bén| Cl(a),Cl(b), | €39,C45, |Didu chinh phin tich
(4.10) Cl(c) C5.8,C6.2(d) |ASET/RSET
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Kich bin chay ]AilucA tiéu Ti féu fhulfn Phu'on‘gri phdp
Lugt Xdy dung | Ludt Xdy dung du tinh
Bado vé nhitng tai san khac
HS |Lay lan chay chidu Tinh to4n cu thé sy bic xa tir
ngang (4.5). C3.6,C3.7, |céac vung khong duogc bao vé
Cl(a), C1 3

(@), C1(0) C42  |didu chinh phan  tich
ASET/RSET.

VS |Lay lan chay chiéu Str dung cac vat li¢u thich hop
doc bén ngoai (4.6). (kifm chimg bing bai kiém
tra) va dic tinh ciia cdu tric (vi

Cl(a),C1 C3.5 .

(@), C1(b) dutdm chin/ tuomg lmg/ voi
phun mréc) cin thiét dé han
ché 1ay lan chay chidu doc.

T6 chitc phong chay
FO |T6 chic phong chiy C3.8,C5.3, |Thao dién chita chay an toan.
4.8) C5.3,C5.5,
Cl(b), C1
®1CHO | 56,57,
C5.8,C6.3

Tinh hudng déu tién, chin 16i thodt (BE) dwoc thoa min bing cach cung cip thém
nhiéu 18i thoat néu nhu kha ning tai ngudi cia khong gian hodc tAng dé vuot qué 50
ngudi. Tinh hudng tiép theo, chdy trong mét cin phong tréng (UT) va chay trong
mdt khong gian kin (CS). Ching duoc gidi quyét bang cach cung cip hé thong phat
hién ty dong hay hé théng dip lira ty dong trong khu vue nay, hodc dugc biéu thi boi
ASET/REST phan tich ngudi trong tod nha c6 thoi gian dé thoat than khéi nhimg
khong gian 1am viéc néu chay xay ra & khu vire phong tréng hoiic khong gian kin.
Tinh hubng d4m chay am i (SF) chi ap dung cho nhém rii ro phong ngi va chi c¢6
thé dwoc giai quyét bang cach 1ap dit hé thdng phat hién khoi ty dong trong khu vuc
ngt. Tinh huéng dam chdy lan nhanh (IS) duoc gidi quyét bing cach han ché lira lan
rong va chi ) ting cudng khoi duge xéc dinh tir cac thir nghiém vét liéu cho noi thét
tuong va tran. Nhitng han ché nay phu thudc vao loai hinh st dung, $6 lu(jng ngudi
trong mot khong gian cho du khong gian duge trang bi voi chita chay. Tinh hudng
chay thir thach (CF) va kiém tra d§ bén (RC) ciing dwoc thoa man bing phén tich
RSET/ASET biéu thi thoi gian dé thoat hiém. Cé mot s6 ngoai 1é twong tu, trong
kich ban kiém tra dd bén, mot hé théng an toan phong hoa nhu ctra chéng chay
khong c6 hé thdng tir tinh an toan hodc hé théng kiém soat khoi khong c6 dy phong
(mot hé théng back-up) dugc coi 14 khong dat.
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Phén tich RSET/ASET 14 tinh toan v& thdi gian an todn cin thiét dé thoat hiém
(RSET), st dung tinh toan bang tay hoic mé hinh may tinh dya trén cac s liéu cy thé
trong phirong phap xac minh. RSET phuy thudc vao céc loai bao dong, s6 luong ngudi
trong toa nha va thoi gian can dé con ngudi phan tmg véi bio dong va bét ddu thoat
than (goi 1a thoi gian trude khi di chuyén). Rii ro tir nhitng ngudi cu ngy khac nhau
dugc xét toi bang cach tinh toan lwgng ngudi va thoi gian Gng pho khi ¢6 bao dong,
Su thay dbi duoc biéu thi trong bang 6. |

Bang 6. Thoi gian ing pho
(Trich tir C/VM2, khung thiét ké phong hoa)

Miéu td muc tiéu sw dung cua cong trinh Thoi gian hogt dgng truoc khi di chuyén

Tda nha noi ngwoi cu ngu dugc coi la tinh tdo, cdnh bdo va quen thudc véi toa nha (vi du
van phong, kho hang khéng cong khai)

Hang rao ban diu 30
Téach biét v6i hang rao ban dau 60

Cong trinh c6 nguoi cu ngu duoc cho la dang ngii va khong gdn b6 voi cong trinh (khdch
san va nha nghi)

Hang rao ban diu 60

T4ch biét khéi hang rao ban dAu (tiéu chuan | 600
d4u hiéu canh bao)

Tach biét khéi hing rio ban ddu (Am thanh | 300
dAu hiéu canh bao)

Céng trinh c6 nguoi cu ngu dugc cho ld dang ngii va dwoc chdm séc boi nhdn vién (bénh
vién va nha nghi dudng)

Hang rdo ban dau (gia st nhan vién s& ung | 60s cho nhan vién ng pho khi c6 canh
ph6 v6i phong bit ngudn trudc) bao.

| 120s (m3i bénh nhan 2 nhan vién)*

Tach biét khoi hang rao ban dau (khong phu | 1800
thudc déu hidu canh bao)

Tach biét khoi hang rao ban dau (khéng phu | 1800 hodc nhu mdi yéu cdu dic biét co
thude déu higu canh bao) noi nguoi cu ngu | gia tri 16n hon

khong thé di chuyén bai nhidu yéu t.
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Thoi gian {mg phé thay doi phu thudc vao do quen thudc véi toa nha. C6 thé
nguoi cu ngy & trong khong gian noi xay ra hoa hoan hodc khong; ho dang ngu, cb
thé thoat ra ma khong cin trg giap hodc khong thé thoat. Nguoi ta danh 214 khoang
thoi gian ndy, yéu 6 hiém hoa ctia nhitng tinh hubng khac nhau duoc ghi nhan. Théi
gian Ung pho thay d6i tir 30s voi ngudi tinh tao, quen thudc véi tod nha trong khong
gian noi dam chay xay ra, két hop thoi gian tmg pho v di chuyén khoang 120s cho
mdi bénh nhan @ thoat khoi bénh vién khi duoc tro gitp cla hai nhan vién.

Thoi gian an toan dé thoat hiém (ASET) 13 thoi gian cho phép dé thoat ra trude
khi tinh hinh x4u di. Giéi han c6 thé cim cu duoc thay d6i d6i chut trong phuong
phép x4c minh phu thudc vio sb ngudi, ké ca khi voi phun nudc di duoc lip dit.
Céc yéu t6 chinh quyét dinh rui ro tir nhitng ngudi cu ngu khic nhau duoc dua ra
boi nhitng d4nh gi4 1ay lan chay va quy mé 16n nhét dugc dé cap trong bang 7.
Trong khong gian c6 voi phun nudc, quy mé chay dugc gidi han béi quy mé hoat
dong clia voi phun nudc chira chiy mang lai mét loi thé dédng ké trong thiét ké lap
dat voi phun nude.

Bang 7. Thiét ké danh gia bung phit chay va quy mé chay cao nhét

Toa nha Dadnh gia bung Loai Ty l¢ Dinh
stz dung pht chdy (kW) - birc xa | HRR/HRR/m’
Nhirng tda nha ¢6 kho
v6i chiéu cao cht dong 0.0469 ¢ Yoot =0.07 kg/kg | 0-35 20MW
nhé hon 3,0m. 500-1000
Dd xe 6 t6 (khong s& = kW/m*®
p (khong sap 0.0117 £ Yeo=004ke/ke | (35 .
Xep). 250k W/m*®
Kha ning chira chidu AHc =20 MJ/kg
cao chit déng tir 3,0 m 0.188 £ 0.35 50MW
dén 5,0m trén san. Yeor = 1.5 ke /kg(l) 1000-2500
Kha niing chtra chidu kW/m*®
A, 1k N 2(3)
cao chat dong wén 3.0m | - 60 ol | Yo =082 ke | o35 || 250kWim
trén san nha va bai do 6
t6 v6i hé thong sip xép.

Trong phan 16n c4c cong trinh, danh gia ‘su bung phat chdy goi la thiét ké chay
“nhanh” véi téc d¢ bung phat 16n hon, ti 1¢ thuan véi binh phuong thoi gian c6 thé
dat IMW trong 150s. N6 s& nhanh hon trong dam chdy bai d3 6 t6 va kho xép chdng
cao. P4m chiy bimg phat ti 16 v6i thoi gian. Sy thay ddi vé xép hang bung phat chay
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va quy md chay dit di nhit phu thudc vio cac nhién liéu chit tai khac nhau va loai
nhién li¢u tir nhitng noi cu ngu khac nhau.

Tinh hudng lan toa chay theo phuwong ngang dugc gidi quyét bang cach han ché
hodc mé rdng khodng cach clia tuong nha véi gianh gidi an toan chdy. Rui ro tur
nhitng noi cu ngu khic nhau dwgce biéu hién qua cach sir dung cac bang gid tri khac
nhau cho nhiing khoang cach tdch biét ctia nhién liéu chit tai khac nhau, hoic cz?ip do
birc xa phét ra cao hon cho nhiing nhién liéu chit tai khdc nhau néu birc xa duoc xac
dinh bang cach tinh toan. D4nh gia chéng chiy cho twong rao duoc xdc dinh bing
cach sir dung mot cong thirc twong dwong véi thoi gian ban thyc nghiém, trong d6
c6 nhién li¢u chat tai 1d mot thanh phan.

Su lan toa chdy theo chiéu doc cia tinh hudng chay duoc giai quyét bing cach
dua ra cac bai kiém tra tudng son bén ngoai. Chﬁng dugc xac dinh tuy theo cac loai
hinh st dung cla tod nha va voi phun chira chdy hay tity sy ngin cich chiy bén
ngoai gifta cac ting dugc cung cép bai cac danh gid dy doan chdy phuong ngang
hodc cach ly doc, tiy cach dénh gia chay két ciu giita cira s§ véi mitc san ké tiép.

Kich béan t6 chirc chita chay dugc thoa méan bang cach cung cép dich vu chita
chay t6i gin toa nh, cung cap voi nude chita chay ndi bd trong toa nha va danh gia
chdy & c4c tAng dé c6 thoi gian cho phép chita chdy va thoat hidm.

3.1. Nhirng cong trinh da chirc néing

Thay vi trai qua mét qua trinh danh gia tmg nhém ri ro, hodc 1an luot timg loai
hinh cu ngu, va tuin theo mot bd ludt dé xac dinh cac hé théng an toan hoa hoan cho
mdi budng ngin chay, phuong phéap x4c minh dua trén hiéu qua c6 thé thiét ké cho
nhiéu muc dich st dung. Rui ro dugce x4c dinh dya trén cic thong sb co ban nhu s
nguoi, thoi gian tng pho, loai canh bao va hé théng kim ham. Piéu nay tranh truong
hop trong thiét ké toan bo toa nha bj dnh hwdng 16n béi mot thanh phin ¢6 rai ro cao
nhung chi 13 mot phan nho cta toa nha. Vi du viéc xac dinh kich thuéc cta thang
thoat hiém théng thudng dya vao sb ngudi & tAng trét cn van chuyén, trong khi n6
c6 thc dong khong déng ké t6i thdi gian thoat hiém téng thé cia toa nha néu nhimg
tAng khac c6 nhu clu tai ngudi thip hon. Phwong phap x4c minh dem t6i loi thé 16n
cho giai phap han ché nhu hé théng voi phun nuéc tu dong, cira v6i cac thiét bi tir
tinh va hé thong kiém so4t khoi du phong.

4.MOT Vi DU PON GIAN

Mot tod nha vin phong 15 tang v6i dién tich mét tAng x4p xi 1000m® mdi ting.
Téng trén cling chi c6 cdy xanh. Khong gian ban 1¢ & ting trét, va ¢ hai tAng dé. Chiéu
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cao thoat hiém 16n nhAt 12 48m, va tir ting thip nhét 13 6m. Véi cac gidi phap kha thi,
tod nha nay dugc danh gia theo 3 kich ban cho hé théng an toan hoa hoan:

- Kich ban I1: Mt toa nha don ting CA (crowd) nhém rui ro c6 s6 ngudi nhod
hon 500 ngudi. Mbi tAng ngin chay yéu cau 4,9, va 18 hé théng phong chay.
Danh gia hang chiu lira can thiét 1a 30 phut, va véi tai san 1a 60 phut, gia dinh
¢6 lap dat voi phun chita chay.

- Kich ban 2: Nhém rui ro WB (lam viéc) vdi chidu cao thoat hiém 16n hon
25m yéu cau loai 7, 9, va 18 bién phap phong ngira chay nd. Panh gia hang
chiu lira yéu céu 1a 30 phat cho tinh mang con ngudi va 60 phat cho tai san
khi gia dinh c6 lap dit voi phun chita chdy.

- Kich ban 3: Nhém rui ro VP (d xe) c¢6 chiéu cao thoat hiém nhé hon 10m
yéu ciu loai 2 va 18 bién phap phong ngira chiy nd. Panh gi4 hang chiu lia
yéu céu 1a 30 phit cho danh gia tinh mang, va 30 phit cho danh gia tai san khi
gia dinh c6 13p dit hé thong voi phun chita chay.

Toém lai, tod nha yéu cAu mot hé théng voi phun chita chay (loai 6) & tz‘?lng trét, voi
phun chira chay va phat hién khoi (loai 7) & tAng trét va nhimg tang cao hon. Mot hé
théng ctru hoa (loai 18) va kiém soat khoi trong hé théng xir Iy khong khi (loai 9)
ciing dugc yéu cau. .

Str dung phuong phap xac minh, hé théng an toan chay dugc lép dit c¢6 thé duge
x4c nhan béi kich ban chay thir thach, véi thiét ké chay & ting co tai ngudi 16n nhit,
& bat ki ting nao khong phai ting mot dé danh gia thoat hiém tir tang d6. Mot thir
nghiém d6 bén c6 thé 4p dung v6i ddm chay & ting thap hon véi mot cira thoat hiém
md bén trai, va gidi han cAm cy c6 thé dugc kiém tra dé nguodi cu ngu co thé su
dung dé thoét than. Phan tich ndy s& gan nhu khong dwogc ap dung trir khi cac voi
phun nu6c duge 1ap dit. Tuy nhién c6 vé nhu cac bd phén phat hién khoi 1a khong
con can thiét. K&t qua nay 13 hop 1y vi khong bat ngd khi by phan phat hién khoi
mang lai nhiéu 1gi ich cho nhiing ngudi cu ngy tinh tio va ho c6 kha nang nhén thic
dam chay trong khong gian ho & it nhat nhanh hon bd phan phat hién khoi.

5. KET LUAN

Phuong phip x4c minh dya trén hiéu qua cho phép ting dung vao cac myc dich st
dung khac nhau cud toa nha, dugc déanh gia dong thoi voi céc riii ro. Xuét phat tir d6
dé can nhic st dung cac thong $6 co ban nhu tai ngudi, tng phé (hodc thoi gian di
chuyén) voi bao dong chdy, tai ltra, va danh gia bung phat chdy va quy mé chay cao
nhit. Didu ndy dam bao thiét ké tdng thé toa nha khong b chi phédi bsi mot phan nhé
cua toa nha c¢6 nguy co cao hon, thong qua dic diém cta tai trong nhién liéu hoic
dic diém noi cu ngy. '
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AN TOAN CHAY TRONG CAC TG HOP DA CHUC NANG
LIEN QUAN TG1 CONG TRINH CA TANG TAI HAN QUOC -
CHINH SACH QUAN LY DUA VAQ THONG KE HOA HOAN
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AN TOAN CHAY ,
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AN TOAN CHAY TRONG CAC TO HQP PA CHUC NANG
LIEN QUAN TOI CONG TRINH CAO TANG TAI HAN QUOC

- CHINH SACH QUAN LY DUA VAO THONG KE HOA HOAN

GS. Yungok Kwon
Khoa K3 thugdt An toan chdy, Dai hoc Jeonju, Jeonjusi, Seoul, Hin Qudc

Seon Ho Cho
Chi huy Phong Chay chita chdy, Co quan Qudn Iy Khin cdp Quéc gia, Seoul, Han Qudc

TOM TAT: Tir céc dir liéu hoa hoan trong 10 nim qua tai Hian Quéc cho thiy s vu chay da

ting 3,69% va cac ton tht tai san d3 ting 1én t&i 17,2%. Hoa hoan x4y ra tai céc
cong trinh hon 30 ting d3 ting 1én nhanh chéng nhidu hon tong s6 vu chay tai cdc
tda nha dudi 30 tang. Lbi sbng hién nay ciia cw dan thanh thi da tré nén khac biét
hon so véi céc thé hé trude béi sy phat trién ciia khoa hoc va sy tién bd cua cong
nghé cao trong cong nghé thong tin (CNTT). Cu dén tip trung tai cac thanh phé co
nhiéu tda nha cao tng va khu phttc hop ngdm da chirc ning tiém 4n hang loat cac
nguy co va rii ro héa hoan hét sitc nguy hidm. Pé giam thiéu nguy co va ngan
chiin thim hoa hang loat c¢6 thé xay ra trong khu phirc hop da chirc ndng va cac toa
nha choc troi, chinh phti Han Quéc d3 xay dung va stra d6i luat dinh d6 13; "Luat
dic biét vé Quéan 1y thim hoa cho c4c tda nha cao tang va khu phirc hop cong trinh
ngAm" (ngiy 08 thang 3 nim 2011). Nhidu bién phap phong ngira khi xit 1y tham
hoa di dugc chuén bi ca vé hai hudng tiép can thuc té va ly thuyét. Tuy nhién,
trudc viéc cdc tda nha choc trdi khic nhau dang c6 ké hoach duge x4y dung tai
Han Quéc nhur Lotte World Tower thi nhu ciu an toan trudc nhitng i ro nay sé
ngdy cang thu hat sy quan tim 16n ctia x4 hdi cling nhr trén toan qudc.

Tir khéa: T hop da chirc ning, Cong trinh cao tAng, Toa nha choc troi, Théng ké héa hoan
tai Han Qudc.
1. GIOI THIEU

Han Qudc c6 mat d6 dan s6 cao so-véi dién tich va qua trinh @6 thi héa dién ra
nhanh chéng bao gdm gin 90% dén sb so véi 21,4% vao ndm 1950 do nhiéu nguoi

chuyén téi sdng tai thanh thi. Tai c4c thanh phé 16m, cac khu phirc hop da chic ning,

céc tda nha cao tang va choc troi tiép tyc ting voi ky vong tao ra cac loi ich kinh té

thong qua viéc thu hit ngudi tiéu ding quan tdm dén gia dat cao va cac cong trinh
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tiu biéu c6 gia tri v& mit x4 hoi 16n. Tuy nhién, tdn tai song song voi cac mat tich
cuc 13 10i ro héa hoan ngay cang ting cao, trong d6 bao gdm ca thwrong vong hang
loat va tdn thit tai san. Chzfmg han tai nan chim tau ché khéach, Sewolho, hoat dong
tir dao Jeju dén Incheon, xay ra vdo ngay 16 thang 4 nim 2014 d3 gy anh hudng
nghiém trong ddi véi cu dan Han Qudc. Sau tai nan nay, mirc d6 lo ling cho sy an
toan da ting 1én 18 rét so véi truede khi xay ra tai nan Sewolho, trong do cac khai
niém nhw sang chin tam 1y x4 hoi hoic sang chén tam ly gian tiép gio day da duoc
dé cap dén hang ngay trong cudc song tai Han Qubc. Cac khu phirc hop dudi long
dét co quy md 16n va cac toa nha choc troi la nhitng cAu tric dai dién nhét va biéu
trung nhét khi phac thao cic thanh phé & Han Qudc. Tuy nhién, theo thoi gian
nhimg nguy co rii ro tiém 4n tir nhitng cong trinh nay ngay cang dwgc nhan ra. Vi
vay, Quéc hoi, Chinh phu, cac hoc vién va céc cong ty quan tdm dén su an toan
cua cudc séng va tai san cua cong dan minh da nhin manh viéc thanh lap cac bién
phép an toan trong cac khu phirc hop da chirc ning. Ban hanh cic chinh sach va
sau d6 4p dung vao trong doi séng xi hoi.

Nghién ciru nay dugc viét dé bao cao nhiing nd Iyc trong chinh sich an toan chay
cta chinh quyén Han Qudc danh cho nhitng tda nha choc trdi, cac tda nha cao tng
va khu phtre hop duéi 1ong dit, duoc coi nhu mét khdi théng nhit, theo hé théng
hanh chinh, luat phap va cac quy dinh 6 trong tai liéu tham khéo sb liéu théng ké
hoéa hoan tai Han Quéc.

2. TINH TRANG TAI NAN VA HOA HOAN TAI CONG TRINH

2.1. Cong trinh

Han Qudc c6 mot nguyén tic chung khi ap dit nghia vu quan 1y an toan chay nd
dua trén quy mé va muc dich cta cdng trinh. Cu thé hon, cac tda nha choc troi va
cong trinh t6 hop c6 tAng ngim duge phan loai 12 "d6i twong dic biét (chung cur, cin
ho v.v...)" nén luén phéi tuan thi theo cac nhidm vu quan 1y va lép dit thiét bi chita
chay, theo cac quy dinh cta phap ludt va cac quy dinh an toan chay. S6 luong cac
"dbi twong ddc biét" da ting 75% trong 10-nim qua tir-805.153 ndm 2003 1én tGi
1.409.594 vao nam 2014. Trong sé d6, sb Iwong cic tda nha cao 30 tang la 2.158,
trong khi c6 81 toa nha choc trdi cao hon 50 tang tuong dwong v6i 200 m chiéu cao.
Cac khu phtrc hgp da chuc nang véi hon 11 ting hoic nhitng khu véi strc chira hon
5.000 ngudi trong mdt ngay, trong d6 ting ham cua ho duoc két ndi v6i ga tau dién
ngdm hojc trung tim mua sam dudi long d4t 1a 223 khu. Ty 18 cia cac toa nha cao
tAng, toa nha choc troi va khu phirc hop duéi 1ong d4t, lién quan dén téng s6 "dbi
tuwong dic biét" twong tng 14 0,15%, 0,006% va 0,016%.
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Béng 1. S6 lugng cao dc trén 30 ting
(Théng 1 niim 2014)

Nha |Co sé¢| Co sé | Co sé gido | Cosé cho | Cosé | Nha N 16 hop
. a
Tong | chung| khu |thwong| ducva ngwoi gia | kinh cho , cong
. md
cw | pho | mai |nghién citu| va tré nho | doanh | thué Y trinh
2,158 1,672 | 1 2 1 2 51 8 3 418

Ghi chi: Dit liéu duoc ldy tir Thong ké Hanh chinh Phong chay, Co quan Qudn Iy khdn cap
Quéc gia (NEMA), 2014, trang 104.

Tuy nhién, s6 luong céc tda nha choc troi s& tiép tuc ting trong tuong lai gn, nhu
viée x4y dung Lotte World Tower (123 ting, chidu dai 555m) - toa nha choc trdi cao
thir bay trén thé giGi. Toa nha nay dang dugc xay dung tai Seoul vé1 myc ti€u hoan
thanh vao nim 2016. Cac ké hoach x4y dyng thém loai hinh céng trinh ndy ciing

dang duoc trién khai nghién ciru.

Bang 2. Phan loai chitc néing sit dung nha choc troi
dua trén s6 tAng (Thang 1 nim 2014)

Phan loai Téong s6 | Chung cw IZIZ!Z’ kinioz’ljznh t;::;p
Tbng sb 81 48 24 1 8
Du6i 50 ting 1 1
Tir 50 dén 59 ting 62 42 13 1 6
Tir 60 dén 69 ting 14 6 6 2
Tix 70 dén 79 ting 3 3
80 ting tré 1én 1 1

Thibt 13p cac chinh sach vé an toan chay cho c4c toa nha choc troi c6 thé s& rat
khé khan vi clu tric thién vé chiéu cao ciia toa nha. Khi xay ra héa hoan Iira s& bung
phat theo hudng thang dimg. Nhiing toa nha ndy c6 thé dugc goi 1a mét thanh phé
thdng dimg do c6 s6 ngudi qua lai nhiéu hon gap nim 1An s6 cu dan tai d6. Thyc t&
nay c6 thé gay ra khé khin cho viéc quan 1y an toan. Bang 3 md ta tinh trang dan s6

toa nha choc troi.

105



Bing 3. Tinh trang din s6 nha choc troi

" | T | et |inn downt| 13 ey
Téng sb 81 48 24 1 8
Dudi 20,000 ngudi 74 47 23 4
Tir 20,000 t6i 30,000 nguoi 3 1 1 1
Tir 30,000 t6i 40,000 ngudi 1 1
Tir 40,000 t6i 50,000 ngudi 2 2
Hon 50,000 ngudi 1 1

Ghi chu: Dit ligu duoc 1dy tir Thing ké Hanh chinh Phong chdy, Co quan Qudn I} Khén
cdp Qudc gia (NEMA), 2014, trang 111.

Bang 4. Tinh trang khu vwe nha choc tri va to hop lién két ting ngim

Phin logi |Téng sé| Seoul | Busan Daegu | Inchon| Dageon | Wulsan | Kyungki| Chungnam
Tong sb 304 | 146 | 53 | 30 | 21 13 2 38 1
Nha choc troi 81 16 25 7 11 8 2 11 1
Tohopliénletl )0 110 | 28 | 23 | 10 5 27
tang ngam

Ghi chit: * Toa nha cao nhdt & Han Qudc la Dusan-Wiv & Busan (80 tang va cao 301m);
* T6 hop lién két tang ngam to nhat Han Quéc la lién két tau dién ngam Lotte

World s6 2 (33 tang).
Béng 5. Cw dén tai to hop lién két ting ngAm**
n ) Tong | Chung | Té hop Co so DPa té ,
Phan logi 5% cw cwtra |kinh doanh| hop Khac

Tong sb 223 4 22 25 153 19
Dudi 20,000 nguoi 163 16 23 109 12
Tir 20,000 dén 30,000 ngudi | 23 1 2 1 16 3
T 30,000 dén 40,000 nguoi 1 6 2
Tir 40,000 dén 50,000 ngudi | 6 1 1 3 1
Hon 50,000 nguoi 22 2 19 1

 Ghi chii:* Théng ké Hanh chinh Phong Chay, Co quan Qudn 1 Khén cdp Quéc gia (NEMA),

2014, trang 113.

** Cong trinh 16 hop lién két tang ngam 1a cong trinh c6 hon 11 tang va sikc chita
hon 5000 nguoi moi ngay trong do tang ham dwogc két noi véi cdc nha ga tau
dién ngam hodc cdc trung tam mua sdm dudi mdt dét.
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2.2. Thong ké héa hoan

Hoa hoan x4y ra khoang 40.000 1in mdi nim tai Han Quéc. Trong nim 2013,
40.932 vu chay x4y ra, trong d6 c6 307 ngudi chét va 1.877 ngudi bi thuong véi ton
thét tai san 1én t6i 4.344 ty Won. Dia diém noi dam chay thudng hay xay ra nhit 13
trong khu dan cu, v&i 10.596 vy chay ndm 2013.

Bang 6. Phan loai s6 vu héa hoan xiy ra

(dén nim 2013)
78 Cong Cong trinh Vit liéu Xe lira,
on
A'g trinh khong coé chire | Xe cd doc hai, tau thuiy, |Riung|Khdc
50
cuw tri ndng cw tru khi ga v.v... mdy bay
40,932| 10,596 15,066 5,249 24 90 2,334 17,573

Ghi chii: Ky yéu Thong ké héa hoan, NEMA, 2014, trang 12.

Sé lugng cac vu chay xay ra hang nam tai cac tda nha choc troi 1a duéi 10 vuy.
Tuy nhién, con sb nay cé vé cao so véi s6 vu chay & cac toa nha xung quanh 13 80
vu. Thuc té nay mot phé"m 1a tir cac béng chimg cho théy thdm chi m&t vu chay nho
cling dugc coi 1a hoa hoan so véi cac cong trinh khac.

Bang 7. Mat mat do héa hoan tai cic tda nha cao ting (50 ting tré 1én)
trong 5 nim tir 2009-2014 '

Ni o
an Téng sé| 2009 | 2010 | 2011 | 2012 | 2013 | 2014
phan logi
S6 vu chay 37 6 1 9 6 8 7
T}L A ‘
on that thuong vong 02 00 | 0/0 00 | o2 | o0 | o0

(thi¢t mang / bi thuong)

Tdn thét tai san

222,741 | 4,598 | 154 |125,824| 4,931 |19,577| 67,657
(1,000 won)

Ghi chii: D lidu tir Co Quan Qudn [ Khin cdp Oudc gia, NEMA (www.nfds.go.kr), 2014. ,

Ngoai ra, dbi v&i céc toa nha cao tir 30-dén 49 tang trong sudt 5 ndm qua, tir 2009
dén 2014, mbi ndm trung binh c6 khoang 60 vu chdy xdy ra véi mot ngudi chét.
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Bing 8. Tinh trang chdy tai cdc toa nha cao ting (30 dén 49 ting)
trong S nam qua (2009-2014)

Niim phin logi | Téngsé | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

S6 vu hoa hoan 312 50 49 54 66 77 16
Ton thit thwong
vong (thiét mang 1/21 0/2 0/7 1/2 0/4 0/5 0/1
/ bi thwong)

Tén thét tai san

6,853,979 | 227,179 |5,918968 | 58,558 | 79,758 | 527,875 | 46,641
(1,000 won) _

Ghi chu: Dit ligu tir Co quan Quan I Khdn cdp Quoc gia, NEMA (www.nfds.go.kr), 2014.

Trong s cac vu chdy & cac toa nha cao tAng, s6 luong cac vy chay xay ra & cac
khu vic cao hon 30 tang trung binh 12 khoang 10 vu mdi nim theo sé licu théng ké
thu thip duge (2009-2014). Nhimng thong tin ndy dugc thé hién trong bang 9. Day
12 nhitng d4m chay nho gay thiét hai han ché v& thwong vong va tai san. Hoa hoan
xay ra tir ting 30 trd 1én d3 canh bao, dy doan va xac dinh nhitng rdi ro cha thién
tai, do lyc lwong phong chay chita chay con thiéu kinh nghiém d6i véi cac vu chay
nha cao ting.

Bing 9. Héa hoan xay ra tir khu vye 30 tang tré 1én
trong vong 5 nim qua

Nim phin logi | Téngsé | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

S6 vu chay 33 4 7 4 9 8 1
Tén thét thwong
vong (thiét mang / 1/1 0/0 0/0 11 0/0 0/0 0/0
bi thuong)

Tbn thét tai san

29278 | 5676 | 5269 | 7,474 | 5667 | 1,485 | 3,707
(1,000 won)

Ghi chi: Dit ligu tir Co quan Quan Iy Khan cap Quoc gia, NEMA twww.nfds.go.kr), 2014,

C6 nhidu d4m chay va thiét hai tai san cao hon trong cac toa nha-dudi 30 ting so
v6i cac tda nha cao hon 30 ting nhur thé hién trong bang 10. Béi vay, can phéi thiét
1ap bién phap phong chay trong cac cong trinh nay, mac du kha ning rii ro 13 tuong
d6i thap so v&i cac toa nha cao tAng va choc troi.
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Béng 10. So sanh thiét hai do héa hoan gay ra tai
cac cong trinh dwdi va cao hon 30 ting (2010-2014)

, Thiét hai thwong vong Thiét hai tai
Ngay | Phinlogi | S8 vy chdy ——— sty
Tong s6 | Tiw vong | Bj thwong | 547 (tri¢u won)
70147 | Hon 30 ting 62 3 0 3 400
31| Du6i30ting | 15,299 1,095 173 922 214,549
Hon 30 ting 87 5 0 5 547
2013 -
Duéi30ting | 25,334 1,860 267 1,593 393,792
Hon 30 tang 74 75 0 75 87
2012 -
Du6i30 tAng | 26,261 1,870 239 1,631 251,439
o1l Hon 30 tng 65 67 1 66 188
Du6i30 ting | 26,621 1,573 231 1,342 215,360
Hon 30 tang 50 7 0 7 5,949
2010 -
Dudi30ting | 26,548 1,638 274 1,364 220,919

Ghi chii: Di liéu tir Co quan Qudn ly Khén cdp Quéc gia, NEMA (www.nfds.go.kr), 2014

Han Quéc da khong thu thap cac dir lidu riéng biét lién quan dén 5 hop lién Kkét

tAng hdm béi ching dwoc phan loai 13 "T4 hop lién két" chir khong phai 12 mot toa

nha don 1&. Nhidu khu phttc hop lién két ngdm co6 két ndi dén tau dién ngam hogc

cac trung tAm mua sam dudi mat dat. Vi vay cac vu chay trong ga tau dién ngam c6

thé dugc coi nhu mdt dAm chdy xay ra trong khu phirc hop ting ngim dang nay.

Bang 11 cho thdy sb lwong céc sw cd xay ra trong 5 nim qua (2009-2013), trong d6

c6 45 vy chay no tai ga tau dién ngdm va mgt dam chdy tai mot trung tAm mua sam

duéi 1ong dat.

Béng 11. Héa hoan xay ra tai cac ga tau dién ngim

va trung tim mua sim dwéi miit dét trong 5 nim qua

Néim phén logi | Téngsé | 2009 2010 2011 2012 2013
S6 vu hoa hoan 46 9 9 8 5 15
Thuong vong
(Tt vorg /b trbo Y 0/1 0/0 0/0 0/0 0/0 0/1
Thiét hai tai san 86405 | 73,882 | 73,186 | 5304 | 50266 | 23,767
(1,000 won)

Ghi chii: Di¥ liéu tir Co quan Qudn Iy Khin cdp Qudc gia, NEMA (www.nfds.go.kr), 2014
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3. CHINH SACH VE AN TOAN CHAY

3.1. H¢ thong phap luat |

Phép 1énh vé an toan chay & Han Quéc cung cip mdt hé théng phap luit teong
d6i phrc tap va don nhét. Cing nhu cac luat dinh cho an toan chay trong quan tri ndi
bd, quy dinh chung cia "Ludt Qudn Iy an toan, bao duéng va ldp dat thiét bi phong
chay chita chay” duoc ap dung cho viéc quén 1y an toan trong cic tda nha va cac co
s&, trong d6 "cac ddi twong dic biét phong chdng chay nd" s& duoc quy dinh trong
phap luat.

Ngoai ra, cac quy dinh phap 1y méi vé quan 1y diic biét an toan dwgc ban hanh dé
hoat dong ddc 1ap nham gitp cho sw an toan cua tda nha cao tAng va khu phirc hop
da chirc ning. D6 13 "Ludt ddc biét vé Qudn Iy an toan cho cac doanh nghiép da
dung" (ngdy 24 thang 3 nidm 2006) va "Ludt dic biét vé Qudn 1y thién tai cho toa
nha choc troi va phikc hop lién két ngam" (ngdy 08 thang 3 nam 2011). Khi so sanh
hai b luét dac biét nay véi cac diéu luat noi chung thi bd luat dac biét 1a mot co sé
phép 1y viing chac phi hop véi hé théng phép luat cia Han Qudc. Céc luit dic biét
duoc chuin bi dé ngén chan nhitng tham hoa trude khi ching xay ra, giam thiéu rui
ro trong cudc séng va thiét hai tai san cua din cu do hoéa hoan va cic mbi de doa
khéc trong céc toa nha choc trdi, v.v... Tir quan diém ctia cic quy dinh cia phéap luat
dic biét cho nha cao ting va td hop lién két ngim, nhimg diém chinh cua cic hé
thdng quan 1y thién tai 14 nhu sau:

- Hé théng tham vAn ngin chin tham hoa bang cach xem xét thiét ké ngay tir dau
V.V...

- Cung clp cic nghia vy thiét 14p ké hoach cho trudmg hop khén cdp dé danh gia
tham hoa va giam thiéu rai ro, v.v...

- Nhiém vu hoat dong ctia Hoi déng thién tai va quan 1y an toan.

- Nhiém vy hoat dong ctia Van phong Quan 1y thién tai va viéc thanh 1ap mot hé
thdng quan 1y thién tai. '

- Quan 1y céc chit doc hai va nguy hiém.

3.2. H¢ thong quan 1y an toan chay

Céc toa nha theo quy dinh ctia phap 1énh dac biét duoe lép dat bo sung nhu sau:

- Lép dit khu vire an toan thoat hiém:;

- Gido duc va luyén tdp an toan chay;

- T4 chirc va van hanh nhém nhim phan @ng truée hét v6i tham hoa.
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3.3. Néng cao chién lrgc an toan

Néu hoa hoan x4y ra tai téng 15 hodc cao hon & cac tda nha choc troi thi nd nam
ngoai pham vi hoat dong cia xe tai thang cua S¢ Cuu héa. Cac co quan ctru hoa
nhan thirc duoc rang khéng c6 cong cu nao thich hop hon xe tai thang khi tham gia
vao qud trinh chita chay. Nhimg chién lugc dic bigt khac 13 hét strc can kip bao gém
viéc tiép can vao tﬁng 15 hodc cao hon tir bén ngoai dé dap tit dam chay. Mot sb
chinh sach nhim giit an toan cho c4c tda nha choc trdi can phai duoc chuin bi ky két
v&i cac quy dinh va diéu ludt dic biét dugc gi6i thidu trude day. Po la:

- Tang cuong cde hoat ddng phong trdnh va chudn bi:

+ Dao tao nhan lyc ctu hoa lanh nghé va tién tién thong qua mét chwong trinh
chuyén nghiép (hé théng ching nhan du diéu kién cho linh ctru héa gidng nhu ctru
hd v.v...);

+ Chwong trinh phat trién sy nghiép cho cic chi huy nganh (CDP);

+ Chuong trinh Quan 1y Kinh nghiém Linh vyc (FEM);

+ Xay dyung céc co s6 ddo tao dic biét cho nha cao tng va khéng gian ngam;

+Van hanh luc lugng chita chay chuyén nganh cho céc nha cao tang;

+ Nang cip lyc lugng chita chdy sin c6 tai cong trinh gidng nhu linh ctru héa
chuyén nghiép.

- Cdi thién téc do dén dia diém xay ra sw co:

+ Véan hanh cac doi chira chay b?mg cach str dung xe gén may;

+ Tan dung loi thé cta chién lugc thong tin k¥ thuat s,

- Pdo tao cdc chién thudt xam nhdp noi tai vao dam chdy:

+ Pao tao cac chién thuat xAm nhép truc tiép vao toa nha;

+ M0 rong viéc str dung thang may khén cép danh riéng cho linh ciru héa;

+ Phat trién may bom c6 hi¢u suit va ap suét.

4. KET LUAN

Mot xu huéng trén toan thé giGi dang tdn tai d6 1a xay dyung cAc tda nha cao tang
va khu phirc hop da chitc ning véi su phat trién cao ciia cong nghé thong tin va vat
liéu x4y dung va cac chiic nang cy thé,-mic du ching tiém 4n hang loat cac rui ro vé
thwong vong va tai san. Phu hop vdi sd lugng ngdy cang ting ciia cic toa nha cao
ting, tda nha choc tréi va cae t6 hop lién két ngdm da chirc ning, hé théng phong
chéng thién tai v& an toan di phat trién dua trén thiét ké hidu qui ciia toa nha.
Nhimg tham hoa tai cac tda nha cao ting, v.v... c6 thé trd thanh tham hoa 16n giy ra
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nhiéu thuong vong va thiét hai vé tai sén do tinh phtc tap vi ¢ nhiéu cu dan cu ngu
bén trong.

Dé dam bao sy an toan cho cic tda nha cao ting, cin phai thiét 1ap ddy du céc
bién phép hop 1y va phan tich cac yéu 6 rui ro khac nhau c6 thé xay ra. Tir két qua
thu duogc s& cung cép cac giai phdp mang tinh kinh t& va kha thi dé ap dung vao
trong cac tda nha. Nhiéu nd lyc nhdm dat duoc muc tiéu an toan chay cho céac toa
nha choc trdi va t6 hop da chiic ning trén ca hai cach tiép can thyc té va Iy thuyét,
bao gém ca viéc sira ddi cac tidu chuin va quy dinh.

Kinh nghiém vé chinh sach an toan ciia Han Quéc & cac khu phtrc hop da chirc
ning lién quan dén toa nha cao tang s& gbp phin vao sy an todn trén luc dia chau A
va tOn tai nhu mét ddu truomg cua cac tda nha choc troi.
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HUONG TOI SU PHAT TRIEN CUA HE THONG XEP HANG
AN TOAN CHAY CHO VIEN DUONG LAO TAI PAI LOAN

PGS. Wei-Wen, Tseng
Phong Khoa hoc Chdy, Pai hoc Cdnh sat Trung wong, Dai Loan

Wen-Cheng Chang
Quyén Chii tich, Té chirc Buddist Tzu Chi, Nhiém vu Y té,Dai Loan

Shu-Feng Liao
Cik nhdn, Khoa Khoa hoc & Cong nghé Phong chdy, Pai hoc Cdnh sdt Trung wong

TOM TAT: P4m chdy nha dudng 130 tdi té nhit trong lich sit Pai Loan X4y ra vao ngay
23/10/2012 tai Bénh vién SinYing chi nhinh Bei-Men, gy ra cii chét cua 13 bénh
nhén cao tudi véi hon 70 ngudi bi thuong. Su kién ndy lam dAy 1én mdi quan ngai
clia cong dong vé an toan phong chdy chita chdy trong cic vién dudng 130. Myc
dich chinh cua nghién céu nay 13 nhim didu tra nhitng sai 1éch ton tai trong céc
vién dudng ldo vdi cac cac quy dinh phong chiy chita chdy quan trong hién nay.
D6 1a cée chi dinh ctia Co quan Y té, Quan Iy x4y dung (Building Control) va
Phong chay chita chdy (FS). Nhitng quan ngai vé rui ro (RC) trong vién dudng lio
dugc dé nghi hop nhit vao hé théng diém nay. Mudi sau thanh t8 cua phong chay
chira chay dugc xac dinh tlr cac yéu cdu chinh thirc va sy quan ngai clia céng d(‘A)ng
dé dua vao hé théng diém. Nhitng nhin t6 niy dwoc chia thanh 4 nhém chinh d6
1a: Bic diém k¥ thuat cong trinh, nguy co héa hoan, quan 1y an toan va dic diém
cu tri. D6i twong ctia nghién ciu 13 40 nha dudng 1o hién nim & thanh phd
Taipei, thanh phd New Taipei, va tinh Taoyuan. Mét hé théng xép hang an toan
chay nd 32 diém (1 ~ 32) duoc dé xuit dé danh gia cac quy dinh phong chdy chita
chdy cho nhiing vién dudng ldo ndy. Trén co s& d6, cac tac gia phan loai muc d6
an toan chay thanh 4 nhém, tirc 1a 32 ~ 25 tbt, 24 ~ 17 chép nhan duogc, 16 ~ 9
khéng chép nhan, va 8 ~ 1 hoan toan khéng chéap nhan.

Tir két qua ciia bién ban diéu tra, mic dd an toan chay n cna 40 nha dubng lao
duge danh gid tir ngay 1 thing 6 dén ngay 30 thang 10 nim 2013. Két qua 1a gin
mét phin tir cac ddi tuong dap ing quy dinh an toan chay nd cho di RCs ¢6 duge
- két hop vao hé thdng hay khong, Trong nhitng vién dudng ldo ndy noi ma s6 diém
nim trong khoang tir khong chip nhén téi hoan toan khéng chip nhén thi cac quy
dinh phong chdy chira chay phai dugc ning cao ngay 1ap tirc thong qua mét sy tiép
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cdn cin bﬁ'mg. K& hoach dai han 14 thyc hién cac nghién ciru chuyén sau vé an toan
phong chay chita chay trong cac moi tredng didu dudng lién quan. Mot hanh dong
cin dugc thuc hién tirc thoi d6 13 can phai ning cao chit wong quan 1y phong
chéng chay nd cling nhu huén luyén céc bién phap tmg pho khén cép. Diéu nay
dong mot vai trd hét strc quan trong dé gin gifr sy an toan trong cac vién dudng 130
hon 12 1ép dit céc giai phap k§ thudt phong hoa dét do ddng thoi gay ton thoi gian
va 1am gi4n doan céc dich vy y té & nhitng noi ndy.

Tie khod:  Antoan chay, Hé théng diém, Vién dudng l3o.

1. GIOI THIEU

Trong vin hoad cua minh, nguoi Dai Loan luén thé hién su kinh trong dbi véi
nhitng thanh vién 16n tudi trong gia dinh - ngudi ma theo truyén thdng, luén duge
chiam séc tai nha bdi con chdu ctia ho. Tuy nhién, ti 1¢ dan $6 gia ¢ Dai Loan dang
ting mot cach nhanh chéng va su thay d6i nhom tudi ndy dan téi viéc vién dudng
130 trd thanh su lya chon chim s6c mdi va dong vai trd quan trong. Nga‘ly nay, rat
nhidu gia dinh, dic biét nhimg gia dinh khéng thé gianh 24h/ngay cho viéc chim
soc, nguoi gia thuong phai “dua ra bién phap bét budc” 1a dua bd me hodc ngudi
than cao tudi cua ho vao vién dudng ldo dé dwgc chim soc y té 1au dai. Cang nhiéu
trudng hop gip phai vin d trong van dong va can dugc chim séc y té chuyén sau
hang ngay thi cang nhiéu co quan theo yéu clu tryc thudc bénh vién hoic co sé tu
nhan moc 1én nhu ndm nhim dap mg nhu cAu cua x3 hoi. Hé qua cua céc khoan tai
trg vA wu ddi coa chinh phd, nhimg nhu cdu chim séc stc khoé x3 hoi nay da tam
thoi dwge d4p tmg bang cach xay dung du trung tdm dudng ldo dam bao chét luong
dich vu chim séc va moi truong. Tuy nhién, nhitng yéu cau v& an toan phong chay
va cAp phép cho nhimg thiét bi chim soc strc khoé ndy vao nhitng nim cubi 1990
(dugc quan Iy bé6i BO Y té va Phiic loi, ban chép hanh Yuan, trudc day 1a S6Y té,
EY, Co quan Y té Trung wong Pai Loan), d3 khong du chit ch& va dwoc ban hanh
rong rdi. Nhitng khia canh an toan phong hoa trong vién dudng 130 chua gianh duoc
sy quan tdm thich dang cho téi nhitng nam gin day (B6 Y té va Phiic lgi, 2014). Tuy
nhién, mdt sy c¢b hoa hoan khién 14 ngudi thiét mang va 70 ngudi bi thuong vao
nim 2012 d& khién cong ddng 1én tiéng yéu cau phai ciitao méi trudng chim s6c va
t4i danh gid an toan phong chay trong nhig trung tdm dudng ldo tai Dai Loan. Mot
bao cdo xem xét lai sy ¢b duge cong khai bdi Control Yuan da duwgc gui tdi cac co
quan y t&, kiém soat toa nha va dich vy phong chay nhim hd trg qué trinh dénh gia
toan dién cac bién phap dé& phong truéc nhimg diéu luat vi tiéu chuan thyc thi

114



(Control Yuan, 2013). Nhitng co quan lién quan, do d6, rdt m& va quan tim téi viée
tim kiém 161 khuyén tir cc chuyén gia va cc hoc gid trong viéc xay dung cac quy
dinh phu hgp théng qud cac tu li¢u danh gia.

Trong bai danh gia cua Control Yuan, mot danh sach dai nhitng yéu ciu phong
hoa duge mo ta dya trén tham khao tir cac yéu ciu phong chay cia co quan Y té
(HA), dich vu phong hoa (FS) va Gidm sat céng trinh (BC). Tuy nhién, van chua
c6 mot bang chirng nao tir cic vy hoa hoan trude d6 hodc su hd trg tir cac nghién
ctru va phat trién dua ra dwoc 161 khuyén vé nhitng budc cin thiét dé ting cuong
an toan. Chi c6 mét nghién ciru lién quan bao gdm tat ca nhitng cai tién duge quy
dinh c6 thé ddm bao an toan phong hoa trong méi trudmg cham séc stc khoé cia
vién dudng 3o, ddng thoi 1a mot nghién ciru chuyén siu vé an toan chay nd cho
cac bénh vién khu vuc quy mé nho khoang 99 giudng bénh (Tseng, Chang &
Pan, 2011). Dya trén nhitng nghién ctru truéc d6, nhitng quy dinh vé an toan chdy
nd cho cic co quan y té niay dwoc khdo sat va mét thang diém d4anh gi4 an toan
chay nd (FSPS) duoc 1ap ra dé danh gia nhitng quy dinh an toan chay nd nay &
céc co s¢ dudng 130 hién hanh. Pay 12 mgt hé thdng tinh diém theo yéu ciu cua
cac co quan chirc ning c6 lién quan duge liét ké véi nhitng diéu khoan trong céc
bd luat. Véi cac trung tdm dudng ldo, tit ca nhitg yéu cdu nay cin duge thoa
mén, bit chz"tp moi mbi quan tam cua cac chu s& hiru. Tuy nhién, nhitng co s& cii
hon c6 thé khong hoan tit ngay lap tirc dwoc nhitng didu ludt méi cla quy dinh
an toan chay nd. Do d6, hé théng danh gi an toan chay nd tré nén hitu ich trong
viéc xac dinh 4§ khic biét cua nhiing co s¢ dudng 140 hién hanh d6 véi nhirng
quy dinh méi. Véi nhitng trung tim bj danh gia thip, viéc cai tao hé théng phong
chay dugc ché tao riéng va ké hoach quan 1y cho mdi trung tdm co thé dugc dé
xuét dya trén hé théng nay.

2. PHUONG PHAP

Hudng tiép can hé thong chdm diém an toan chay nd trong nghién ciru nay ciing
twong tu nhu cach Hiép Héi Phong Chay Qubc Gia (NFPA) va Luat An Sinh (NFPA,
1995) dbi phé véi cac nhém cus dén méi va hién c6 nhu céc co s& chim soc st
khoe. Tuy nhién nhiing yéu ciu ciia NFPA khong thé ap dung hoan toan cho nhitng
vién dudng 130 ¢ Dai Loan bdi nhitng quy dinh bat budc khac nhau. Khi c6 nhimg
khé khin thuc té trong viéc tao ra sy thay doi trong phuong thirc hoat dong cua
nhitng co s hién hanh, mdt cach tiép can danh gia trong d6 st dung hé théng s6 hoa
tuong d6i dé phan tich an toan chay nd trong mot trung tim méi c6 thé hitu ich trong
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viée tim hidu 1am céch nao cach tiép cin nay. N6 co thé dugce 4p dung dé danh gia
du phong an toan chdy nd trong nhimg co s& hién hanh bao gdm c4 nhitng vién
dudng 130. N6i cach khac, thdng qua sy so sanh két qua, cdp d6 an toan chay nb cia
nhing co s& dugc chi dinh co thé dugc phan loai va x4c dinh.

Heé théng chdm diém duoc d& xuét trong nghién ctru nay di cung cép mot sb liéu,
hay chi s, 1a téng s6 két qua diém duge phan b6 cho céac thude tinh khac nhau cia
hé théng. Thang diém hoén mé Glasgow ciing 12 mot vi du tdt cho su tiép can nay
trong linh vuc y té (Yate, 1990). Mot s6 van dung cta phuyong phap an toan phong
chay nay d3 dugc thi hanh & cac co sd Karaoke (Chow, 2002) va cac cong trinh cao
ting (Lo, 1999). FSPS trong nghién ciru ndy dugc khuyén nghi cho viéc d4nh gia
cap do an toan chdy nd trong cac trung tAm dudng 130 hién hanh bao gdm ca cac co
quan y té cong hay tu.

Tinh ning dic biét cta trung tdm dudng ldo 1a nhitng khoang khong gian Mo aé
tao diu kién cho tién nghi chim séc, va tdng sb khong gian Pong lién quan téi két
céu bé tong cbt thép thong thuong. Nhitng bénh nhan néi tri thuong xuyén 13 nhitng
ngudi khong thé di chuyén dé dang cling nhu can su hd trg ctia dng khi quan va ng
x6ng da day. Bén canh nhiing thir thach vé “loai hinh dich vy” va “van doéng cua
bénh nhan”, sé luong c6 han ctia y ta va bd phan chdm séc strc khoé, tai cac toa nha
cao ting s& khién viéc img ciru phong hoa tré nén khé khin. Bén yéu t6 rti ro (RCs)
duoc chon trd thanh ddc tinh clia hé théng chdm diém nay. Nhitng yéu cau khac cua
an toan phong hoa cua vién dudng ldo dwoc mo ta trong nghién cru duge tham khio
boi HA (TJCHA, 2013), FS (MOI, 2013) va BC (MOI, 2013).

3. HE THONG DANH GIA AN TOAN PHONG HOA

Mot phén quan trong ctia FSPS 12 dic tinh an toan chay nd. Co 16 dac tmh cho
vién dudng 130 véi diém sé d3 dugc 4n dinh. Mot sb vién dudng 130 dat tru sé
trong nhitng tod nha thuwong mai phuc hop, rat hop 1y khi tich hop mét sé RCs
vao FSPS cho céac loai hinh vién dudng ldo khac nhau. Bén dic tinh cua RCs
duoc lya chon cho hé théng danh.gia dya trén riiro trong moi truong chdm soc
it ra tr nhitng bai hoc trude. 12 dac tinh con lai dya trén nhimng yéuce‘iu HA, BC
va FS, bao g@)m két clu, sy cach ly cac mdi nguy hiém, 16i thoat chidu dung, voi
phun nuéc, bao chay, bao khoi, hoan thién noi that, kiém soat khoi, 10i tiép can
va duong thoat, hé théng thoat hiém, hanh lang, cic don nguyén va dic diém noi
cu ngu. Piém 2, 1 va 0 duoc chi dinh dé biéu thi khi cac phén do6 vuot qlié, via
du hay thap hon nhimg yéu ciu mong doi (lan lugt ky higu 1a P2, P1, P0)..
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3.1. Nhirng dic tinh cia quan ngai rii ro (RC)

RC1: Logi hinh riii ro

Pic diém an toan chu yéu duoc str dung trong viéc xac dinh nhitng 4nh huong
cua céc loai hinh dich vu. Loai hinh dich vu vién dudng 130 c6 thé chia 1am hai loai
12 trye thude bénh vién hay tir nhan. An toan ddi véi trung tam tryc thudc bénh vién
ludn cao hon cac co s& tw nhin do phan ing nhanh ctia nhén vién diéu dudng va bo
phan chim séc dé di doi nhim hd tro khi d4m chay xay ra chdm hon. Piém danh cho
vién dudng ldo truc thudc bénh vién trén nhitng co s¢ khac nhau thuong phu thudc
vao cong trinh don 1¢ (P1) hay da dung (P0) nhu c4c co sé tu. Dinh nghia clia cong
trinh don dung 1a “loai F” chi danh cho strc khoé va chim soc cic bénh nhan ndi tra,
nhu @3 dugc phan loai béi tiéu chuin k¥ thudt xay dung va dugc str dung cho trung
tAm chim séc strc khoé. Tuy nhién, c6 mot sb truong hop, co thé c6 mot vai su két
hop giita céc loai hinh dich vu va céc trung tdm trinh @ cao nhét trong tod nha cé
thé lién quan dén RC3. Do d6 su an toan chung cta cac bénh nhin ndi tr duoc danh
gi4 béi hé théng FSPS nay.

RC2: Ty I ciia tinh bit djng trong doi song thwong nhét (ADLs)

Khoé khin khi di chuyén c6 thé thiy trong vién dudng ldo lién quan téi sy thay
ddi thé chét do tudi tac hodc cac cin bénh 1au dai. Sw han ché di chuyén ciia bénh
nhan anh huéng téi hau hét cic hoat dong trong doi song thudng nhét (ADLs)
cling nhu kha ndng cua ho trong viéc dép tng thoat hiém theo yéu cau khi c6 d4m
chay. Su di chuyén trén bé mit mang tinh bat dong hodc kha ning di bo it hon
15m dugc danh gia bang “0”. Do d6, mét trung tdm c6 “phén trim tinh bt dong
trong cac hoat dong thuong nhéat” (PI & bang 1) dat hon 50% (P0) khong thé dat
ngang véi trung tim c6 nhidu bénh nhan di chuyén hon, nghia 1a 30<PI<50 va
PI<30 trudng hgp ma c6 thé dugc chidm P1 va P2 theo thi tu.

RC3: Ting cao nhit trén mdt dit

Xéac dinh Iihfmg tz‘?lng cao nhit cua vién dudng ldo trong toa nha, & phia trén mat
4t 12 rét cAn thiét boi ching s& anh hudng téi cach thoat hidm cta bénh nhan va 16i
tiép can giai ctru cho cac nhan vién ciru hod. Da s cac vién dudng 130 & thanh phd
thudng & trong céc tod nha cao tang. Tw tAng 4 téi ting 10 14 chiéu cao t6i da ma
thang chita chay va déng co chita chay ¢6 thé tiép can duogc.

RC4: Giao thong dung

Giao thong dumg 13 bo phan xuyén sudt doc tod nha nhu ciu thang, doan duong
ndi, dudng toi doc thang may va bang tai y té, nhiing truc thing déng cho cac dudng
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6ng hodc 6ng din cta hé thdng dich vy trong tod nha. Nhitng danh gia danh cho hé
théng ding dua trén kha nang chiu Itra ctia vo boc, néu c6. Piém duoc chi dinh phu
thudc vao ching mé (hodc déng mdt phan) hay déng hoan toan. Hé théng dimg
dwoc phan loai thanh: (PO) néu cAu thang bén trong khong déng kin; (P1) néu cau
thang déng kin nhung tryc thang dimg khac khong c6 kha ning duy tri ngin lira; va
(P2) tt c4 c4c hé théng chidu dimg déu c6 bo phan an toan chay.

3.2. Céc yéu chu ciia co quan y té (HA)

HAIl: Kha nang tdi bénh nhin

Tai bénh nhan 1a ti trong dya trén khu vyc chiém béi mot giudong bénh. Theo tiéu
chudn xay dung cho vién dudng ldo (MOHW, 2013), trung binh mdi giudng 13
16 m” hodc hon (P1) khong bao gém nha dé xe va ki tic x4. TAt ca nhitng khu vuc
ctia khong gian chim soc, bao gdm hanh lang, tram y té, tiép tan va khu vyc cong
cOng trong vién dudng ldo déu nén dugc danh gid. Hon 32 m” (P2) duge cho 14 thich
hop cho khéng gian tréng phuc vu so tan trong hé thdng d4nh gia nay.

HA2: Chi tiéu b¢nh nhén va nhdn vién

Mot trong nhitng vin d& quan trong trong an toan phong hod cua nha dudng 130 13
thiéu hyt kha ning phan tng nhanh, bao gém y t4 vi bo phin chim séc chuyén
trach. Dya trén cac yéu cau cua Tiéu chudn xdy dyng danh cho vién dudng lao, su
phéan phéi nhan Iuc nén theo ty 1€ mdt y ta trén 15 bénh nhan va mdt nhan vién chdm
s6¢ v6i khoang 5 bénh nhan. C6 nghia 14 ti 18 tdng s6 bénh nhan trén nhan vién y té
khoang 3~4 (P1) trong ng ph6 khin cap, bao gdm giai ctru, béo hiéu, sy ngdn chin
va chira chay (R.A.C.E). Tuy nhién, khi h¢ théng 1am viéc 8-gidr thay dbi va thoi
gian nghi ngoi trong ngdy dugc dua vao, mdt nhan vién co6 thé cham soc 15 téi 20
bénh nhan trong mdt dém. Ty 1€ bénh nhan 16n hon s6 nhan vién di gay khé khin
trong cac truedng hop can ting pho khan cip khi xay ra hoa hoan.

HA3: Chiéu rong hanh lang

Muc dich cua dic diém nay 1a dé danh gia khong gian sanh c6 da dé nhimng bénh
nhan c6 thé di chuyén an toan t6i cira thoat hiém khi vin & ngay trén giudng ctia ho.
Nhitng hanh lang rong trong cac vi¢n dudng 1do co thé nhé Thon mirc t6i wu & cac
coéng trinh dugc st dung, nhung nhiing yéu cau dic biét va quy hoach chi tiét phai
duoc kbt hop dé khic phyc cac van dé vé tc nghén giao thong hodc cac nguy co rii
ro x4y ra voi bénh nhin va nhan vién trong cc truong hop so tan khén cip. Céc tiéu
chudn 1,4m va 1,6m 1a yéu céu tdi thiéu cho HA va BC van dugc 4p dung cho t&i
nay tai cac vién dudng lao hién hanh hodc mai.
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HA4: Khu viee trii dn

Piém nay de cap dén viéc thiéu khu vye tri 4n cho cic bénh nhén, nhitng nguoi
bat kha khang hodc thiéu kha ndng ty vé trong céc trung tdm. Theo Kiém dinh tiéu
chuan cia vién dudng 130 (C2.3), khu vuc 4n n4u 1a khong gian noi thit duoc tach
biét hoan toan c6 2 16i thoat va ¢6 16i tiép can cho linh ciru hod. Nhimng khong gian
nay nén co nhiéu cac trang thiét bi hd tro sy séng. DPiém cta P2, P1 hoac PO sé dugc
chi dinh 1an luot cho su khéng thiéu hut, thiéu hut mot hodc thiéu hut nhiéu cac yéu
t6 trén trong viéc tién hanh cach ly.

3.3. Nhitng yéu ciu ciia viéc kiém soat tda nha (BC)

BCI: Léi thodt hiém

L6i thoat hiém 14 nhitng tuyén di chuyén tir mot phong bén trong tod nha ra bén
ngoai. Nhitng duong don tuyén va da tuyén duoc phan cap. Puong (P0) dwoc danh
cho khu vyc chi c¢6 161 thoat mot chidu duy nhit. Pudng da tuyén 1a nhirng tuyén
dudng c6 hon hai lan tho4t d&n ra phia ngodi toa nha va 1a “tuyén duong chung”
cho c4 hai 16i thoat thong thudng nhé hon 25m. (P1) Sy luu ¢ v& sai sot 12 rit cin
thiét khi 161 thoat khong d4p (mg yéu ciu theo quy dinh ctia BC.

BC2: Hoan thign nji thit

Su phan loai hoan thién ndi thit dua trén kha nang lan truyén chay cua cac vat
liéu ndi that hoan thién dung theo phuong phap CNS14705-1: Phuong phap thi
nghiém kha ning chéng chiy cta cac vat lidu trong toa nha (B¢ Tai chinh, 2012)
Nhitng noi that hoan thién cho hai khu vyc phong gidt 1a va hanh lang cin dugc
dénh gia ddng bo v6i clp d6 II va III theo trinh ty nhim d4p tng dang quy dinh ciia
toa nha (P1).

BC3: Kiém sodt khoi

Kiém soat khéi thuong dugc danh gia boi 3 cip do:

- Cap d6 1 (Khong co gi): Nghia 1a khong c6 trang bi rao chan khoéi dé ngin cach
c4c khong gian trong tod nha va han ché sy di chuyén cua khéi (PO).

- Cép d6 2 (Thu déng): C4c hé théng kiém soat khéi cé hang rao chén khoi lién
tiép, bo phan ma khéng nhit thiét phai co danh gia vé kha ning khéng lira nhung
phai c6 khe hd bao vé.

- Cép d6 3 (Chi dong): He théng kiém soat khoi phai duoc thir nghiém dé dam
bao kha néng céan trd sy ro ri khoi gifra cac khu vuec.
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Véi nhitng vién dudng 1o s& hitu ca hé théng kiém soat khéi chi dong va thy
dong (P1), hai hé théng nay dwoc két hop dé dat dugc hiéu qua cao nhét (P2). Quan
diém nay dya trén chit lwong ctia sy phan tach gifta cac phong va hanh lang. Cép do
bao vé duoc chia ra nhu sau: khong ngin cach, ngin cich do dang ngin céch bing
rao chén khéi ¢6 hodc khong c6 hé théng xa khoi.

BC4: Dén bdo hiéu I6i thodt khin cip

Deén bao 181 thoat khan cip trong vién dudng 130 ¢6 thé dugc 1ap dit rai rac cing
hé théng dén 16i thoat, 18i di thong thudng & khu c6 nguy co rii ro cao. Hé théng
dén hiéu 18i thoat (P1) thuong lién quan t6i cic quy dinh va duge trang bi dé cac 16i
thoat duoc nhan dién dé dang va an toan trong stt dung ddi v6i nhan vién va bénh
nhan cua vién. Hé thdng anh sang trong khu vuc mé (P2) thudng khong lién quan
dén bat ctr quy dinh nao va dugce trang bi dé giam thiéu su hoadng loan, ddm bao co
4nh sang @& dua ngudi bén trong toa nha dén 161 thoat hiém dé nhan dién.

3.4. Nhirng yéu ciu vé dich vu phong chay (FS)

FS1: Voi chira chdy

Khong giéng binh chita chay véi tic dung va kha ning chita chdy thip, voi phun
nude duge lap dit & trung tAm chim séc phil hop v6i quy dinh phong hoa trong viée
béo v& moi trudng, cho phép y ta va nhan vién cham soc xt 1y cac tinh hubng chay
ban dAu. Hau hét c4c voi phun trong trung tim y té thuong dit & hanh lang hoic ciu
thang an toan. D6i ngili nhan vién chuyén nghiép lam viéc trong vign dudng ldo cin
biét ring dung cu chita chay can thiét nam & sau canh cira. Voi chita chay thudng
duge bb tri trong tod nha c6 dién tich san 16n 500 m’.

FS2: Chuong bdo chay

Pic tinh cta chudng bao chay 1a dé nhan dién c6 (P0) hay khong. Cuing véi (P1)
va hé thdng bao chdy dé dua ra canh bio va ddm bdo an toan cho ngudi bén trong
trung tdm cham soc suc khoé. Néu hé théng bao chay ty dong lién hé véi he théng
clp ciru 115 va thong bao cho S& phong chéy thi né duge danh gid 12 P2,

FS3: Nhin dién khoi

Nhimg dic diém nay duogc xac dinh boi vi tri clia cdc may bdo khoi duoc 'lép dat
bén trong trung tdm. Chi c6 bd phdn nhén dién khéi ¢ thé kich hoat bd phéan co1 bao
dong khip toa nha 1 dwgc can nhic. Su danh gia dya trén kha ning phat hién khoi
bén trong toa nha. Vi du, tt ca cac hanh lang trong tod nha nén lap dit hé‘théng bao
khéi dé nhim dat dugc didm P2 cho dic tinh ndy. Néu chi ¢6 bo phan phat hién khoi
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& nhitng khu vye khong c6 nhidu hoat dong nhung can kha ning ti chdy cao nhu
kho, thi s€ thuoc P1. Néu toan bd toa nha chi c6 may do nhiét thi thudc PO.

FS4: Voi phun nuwéc SPRINKLERS

D4 dam bao an toan chay, voi phun cin dugc trang bi kém theo chudng bao dong.
Piém 0,1 va 2 duoc chdm phu thudc vao viéc toan b toa nha hay chi mot vai khu
vurc cla tod nha dwoc trang bi.

4. KET QUA VA THAO LUAN

Téc gia d3 phdi hop v6i thanh phd Taipei, thanh phd New Taipei va co quan giam
sat y té Taoyuan dé tién hanh cic cudc khdo sat tai chd vé an toan phong hoa trong
vién dudng ldo tir 1/6/2013 t6i 30/10/2013. Viéc hoan tat danh sich kiém tra khdo
sat ciia 40 nha dudng 130 di dugc thyc hién boi ¢4 nhén tac gid. Tac gia dd danh gia
mdi khao sat b%mg cach xem xét sy thiéu hut chi s6 trén téng s6 16 chi sb ciia mdi
don vi khéo sat va chon ra 3 loai phu hgp vé quy mé, vi du PO, P1va P2. Nhitng loai
nay gitp nhin dién bt ki thiéu s6t nao trong céc chi s6 dugc dem ra so sanh véi chi
tiéu “coi nhu dat yéu cau” duoc néu trong nhitng quy dinh yéu cau.

Cudc thir nghiém ty danh gid ciing da dugc thyuc hién boi mdi vién dudng 3o
trude khi duge gidm sat hanh chinh tai chd béi cic co quan-y t& dija phuong. N6
dugc Ban quan li Trung tdm cung tac gia danh gia trude va kiém tra lai két qua diéu
tra tai chd. Nhiéu khao sét thir nghiém cho thdy céc chi s da bi thay ddi rit nhiéu so
v6i ban thiét ké gdc, dic biét 1a nhitng cong trinh tir truée nam 1984, do cac quy
dinh x4y dyng dugc yéu cAu stra dbi dang ké. Do vay, cac két qua can dugc phan
tich cAn than d& c6 thé han ché sy dénh gia sai. Qué trinh khao sat nay c6 thé dam
béao khi danh gia chung mét khu vuc c6 gia tri tuong duong vé chi s khi tién hanh
kiém tra.

Céc dir liéu cho khao sat thuc té cla tac gia dugc bién soan theo céac chi tiét duoc
bidu thi trong bang 2. Két qua trong viéc xép hang d4nh gia an toan phong hoa trong
vién dudng 150 dugc bidu thi ¢ hinh 1. Piém tong két danh gia cho cac vién dudng
150 trong khoang 9-23 va diém yéu cAu quy dinh (HA, BC, va FS) trong khoang 7
t6i 17. Mot sb diém trong hinh 1'1a trong d6i thap so véi yéu ciu quy dinh vi du A9,
C31, va C34. C6 4 mire phan dinh cap an toan 13 1~8, 9~16, 17~24 va 25~32 tuong
uing voi hoan toan khong thé chép nhan, kho chép nhan, chép nhén va diéu kién tét.
Theo két qua duogc biéu thi trong bang 2 va hinh 1, chi ¢6 7 vién dudng 130 & thanh
phé Taipei (A3 va AS), New Taipei (B14 va B26) va Taoyuan (C26, C33, va C36)
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duoc dénh gia vuot didu kién chép nhan. Véi nhing diém s twong déi thip trong
danh gia tong quan nay (vi du A9, C31, C34 c6 diém s dudi 10 didm) chinh pha cai
thién cac bién phap ddi pho vi loi ich cua an toan cdng déng. Ching can duoc thic
day tich cyc béi cic co quan khac nhau.

DPéi vé6i co quan y t&, mot khu vyc an toan (HA4) 13 mot yéu ciu bit bude dbi véi
céc vién dudng 130 hién hanh. Khu vire 14nh nan duoc thiét ké trong vién dudng ldo
V61 chue ndng bao v cac bénh nhén trong cac vy hod hoan trong truong hop khong
thé thoat hiém. Céc bénh nhan c6 thé nn lai & d6 cho t6i khi dwgc gidi ciru béi nhan
vién ctru hod. Khu vyc nay thuong dugc trang bi hé théng x4 khé6i 6n dinh ra ngoai
goi 12 hé thdng x4 ap. Hé théng nay 12 cac thiét bi trong phong chay thu dong va cac
thr nghiém chay dugc chép nhén cho ctru hoa. Cac hé théng éng c6 thé hoat dong
ngay ca khi tiép xic véi lira trong mot thoi gian cho timg loai hinh theo quy dinh
cta Dai Loan. Tuy nhién, yéu cdu niy khong phai 1a qué can thiét béi cac bénh nhan
vién dudng 130 c6 hé thdng cap oxy di dong trong trudng hop so tan khéan cép. Cac
thiét bi cung cr?'lp dién cho hé théng can duoc trang bi tuong ty nhu hé théng chiéu
sang trong khu virc tra 4n. Mot hop thoai dugc yéu cau trang bi trong mdi khu vuc
lanh nan dé c6 thé két ndi véi bo phan kiém soét clia toa nha. Néu phong kidm soat
khong hoat dong 24h/ngay, cudc goi s& dugce ty dong chuyén ti sé phong chay va
¢ cudc déi thoai hai chiu dé c6 bién phap tmg ciru ban diu. Mot loai vat liéu trong
lwgng nhe bd tri cho khu vuc tréi 4n c6 kha ndng chiu lra 30 phat dwoc st dung
trong loai hinh cong trinh nay.

Doi véi viée kiém sodt toa nha, hé théng thu dong rat kho dé didu chinh va khong
dugc quan tdm dung murc, dic biét trong viéc dap tmg kha ning chéng chay, td chirc
thoat hiém va kiém soét khoi. R® rang, viéc cai tién 1a rit can thiét. Do d6 sir dung
vat ligu c6 kha nang bit lta thép trong ndi thét va su tang cuong hé théng dén bao
hiéu 12 mot trong nhitng phurong 4n cin dugc can nhic. Cudi cung, dich vu phong
hod cin phai xem xét mot cach cin than dé dam bao rang tit ca céc hé théng phong
chay chu dong ludén dugc duy tri ding cach.

5. KET LUAN

Nghién ctu ndy d& xuit mot hé théng danh gia 32 diém véi sw tham khao tir
nhitng yéu ciu vé& quy dinh phong chéy ctia cic co quan lién quan ciing nhu dudi sy
giam sat ciia B) Y €, Bo Xay dung va S& Phong chay. Thang diém danh gi4 an toan
chay (FSPS) trong nghién ctru ndy 1a mdt cach tiép can dé xac dinh cac yéu cdu lién
quan téi cic quy dinh phong hoa hay cac tiéu chuin & Pai Loan. Pay 1a mét du 4n

122



gibng & My dé thiic ddy néng cip dau tu cho an toan phong hoa. Co thé ¢o cac giai
phap thay thé trong cc vién dudng 150 hién hanh ma van dap tng cac quy dinh cho
phép néu chung ¢6 cing mdt cip d6 an toan phong hoa. Muc tiéu clia viéc phat trién
FSPS 12 1ap mot hé théng danh gia twong duong cdc két qua an toan kha thi va thong
tin mo rong.

Toa nha co quan hay da chirc niing két hop vién dudng l3o can xdy dung ddy du
cac hé théng bao vé (FS1~4). Dui 14 toa nha hanh chinh hay da chirc ning can tun
theo cdc quy dinh phong chay lién quan dén viéc lip dit cac thiét bi phong hoa.
Pam chdy & chi nhanh Bei-Men, bénh vién Sinying gin diy 13 mot bang ching
nita cho mic do cdp thiét cua cac hanh dong d6. Sy sip dit cac thiét bi phong
chay chita chay di d6i véi hé théng ngin ngira khoi gitip gidm thiéu thuong vong
trong nhiing sy co nay. Khi phuc vu mot sb lugng 16n bénh nhan yéu va nam liét
giudng, viée thoat hiém khong phai 13 mot giai phap thay thé. C6 nghia 13 can c6
mdt nhu ciu thiét yéu vé co s& vat chit cho nha dudng ldo nhw khi ning phong
chdy va ngén ngtra chay hoan toan ty dong.

Céc bai kiém tra thuong xuyén vé an toan phong hoa va hé théng bao chay Ia rit
quan trong. Thuc t& 13 d4 c6 nhimg ton thit tinh mang nghiém trong trong cic co s&
y t& do su cb cua hé théng ngin chdy va bao dong chay khi hoa hoan xay ra. Diéu d6
cho thdy tAm quan trong cua viéc kiém tra va thir nghiém cac hé thong phong chay
chita chdy thuong xuyén va k¥ ludng. Nhimg ngudi tmg phé dau tién trong vién
dudng 130 cin ndm rd tAm quan trong ctia viéc dam béo cac hé théng an toan luén
hoat dong va san sang tham gia ngin ngira thiét hai cling nhu chju trach nhiém vé
mat phap 1y.

Ngoai viéc xem xét cac hé thdng thoat hiém (BC1~4) va thiét bi phong chay
(FS1~4), dd dac d& chay vi chiing ciing gop phén ting cuwong hoa hoan va phéng dién
bé mit. Cac miéng nhya tong hop cin duoc xir Iy dé kim ham dam chay. Giwdng va
gbi 12 cac nguyén nhén chinh tao ra nhiét va khoi. Cac d6 trang tri khac nhu ga trai
giudng, gidy dan tudng, man clra nén st dung loai ¢6 kha ning lan chay thip nhét.

Cudi cing, cac din tap cia nhén vién rat co ich trong cac trudng hop khan cip.
Vu héa hoan Vién dudng lao trong bénh vién Sinying lai mot 14n nita minh chung
cho thdy tAm quan trong ciia viéc phat trién va cai thién cic chuwrong trinh {mg phd
khén cAp. Trong vu nay, cic nhan vién ngay lap tirc biét cach dong clra dé ngan can
su 1ay lan cta Iira va khéi, Va tham kich da duoc ngan chan. Do viy, viéc dao tao
nhé4n vién vién dudng 3o cin ca ching duong dai dé hudng téi kha ning tmg pho
khi c6 sy ¢b va han ché nhing sai 14m trong giai doan ké tiép.
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Bang 1: Hé thong diém phong chiy cho Nha Duing lio

Logi hinh Didc tinh Tiéu chi

s
5)

Bénh vién trong cing co so

Bénh vién khac co s *

—_
(=3

RC1 Loai hinh dich vu

Béce 18p trong cong trinh don dyng

Déc 14p trong cdng trinh da dung

Ty 18 phéan trdm tinh bt [PI<30

RC2 dong trong doi séng |31 <PI< 50
thudmg nhat PI> 50
A A 1~4 tang
Téang cao nhat T
- RC3 trén mit dht S~10 tang

Trén 11 tang

Tat ca truc déu duoc bao vé

RC4 Tryc giao théng dung | Chi cau thang dugc bio vé
Céau thang khong dugc bao vé
PL > 32 m"/giudng
HA1 Tai bénh nhan 32 > PL >16 m’/giudong
PL< 16 m’/giudng
Ty 16 bénh nhén v nhan Foe>
HA2 " vien R3~4
R>4
Chiéu rong hanh lang > 1.6 m
HA3 Chiéu réng hanh lang | 1.6m > Chiéu rng hanh lang >1.4m

Chiéu rong hanh lang <14 m

Hoan thién riéng biét va c6 15i thoat hiém riéng

=R o| = N[Ol =N o|= |||~ N o= Mol —|No|—|v| o~ |8 |t

HA4 Khu vire tri 4n Hoan thién riéng biét
Khéng c6
S6 151 thoat hiém > 2

BC1 Léi thoat hiém S5 15i thoat hidm = 2
S5 161 thoat hiém = 1
Vuot tiéu chi

BC2 Hoan thién ndi thét | - 1ong: Loai IIL;

Hanh lang va ciu thang: Loai IL

Dudi tiéu chi

Thu déng + Chu dong

BC3 Hg théng kiém soat khéi | Chi thy dong

Khéng c6

Hé thong chiéu séng

BC4 Pén bao hiéu 161 thoat Thit bi chidu séng

khén c4 F
an cap Trong di€u kién khong tot

Loai IT (try ciru hda hodic trong duong)

FS1 Vi chira chay Loai I (hgp ctru héa) trong diéu kién tot

Khéng co

K&t n6i va kich hoat théng bao 119 ti dong

FS2 Béo chay Co

Khéng

Bao phti todn bd

FS3 Bao khoi Cé ldp @it va trong dieu kién tot

Khéng c6

Bao phti toan bd

Voi phun nudc

FS4 Chi mét s6 khu vuc

S| INO(—NO( =D =N o= N —=INo

Sprinklers

Khoéng cod

* $6 diém cho Nha Dudng lo logi hink bénk vién khéc co s6 phy thudc vio tinh don dung hay da dung cua céng trink.

* HA, BC, FS, vé RC ld viét tit cia Yéu cdu Co quan Y Té, Yéu cdu cia viée kiém sodt cong trinh, Yéu cdu vé dich vu phong chdy
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A3
A4
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A6
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A: Taipei City B: New Taipei City C: Taoyuan County.
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AN TOAN CHAY TRONG CONG TRINH KIEN TRUC
HON HQP CHUNG CU - VAN PHONG - THUONG MAI

KTS. Lé Trwong
Téng Gidm doc, Cong ty Tue vén Kién triic - Xdy dung TT-Associates, Vietnam.

1. KHAI NIEM CONG TRINH HON HQOP PA CHUC NANG

b6 1a td hop cong trinh duge xay dung trén mot khu dht voi su két hop cta nhiéu
chirc ning khac nhau ma cac chirc nang nay duge két ndi mot cach hitu co va bd trg
14n nhau trong qué trinh st dung, (hinh 1).
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Mot yéu t& dic biét quan trong dbi véi vAn dé an toan chay trong thiét ke cong
trinh 13 viéc t§ chirc tit ca cac loai hinh giao théng bao gdm:

Giao thong ngodi cong trinh (bao gdm dudng cho xe chita chay, cac ludng giao
thong tiép can t6i cac khu vue chirc ning khac nhau cia tda nha,.. ).

- Giao thong tinh: bao gdm bii 48 xe tAng hdm, tAng ndi.

- Giao thong ding: thang mdy, thang trudn, thang b, thang may ciru hda.

- Giao thong ngang: hanh lang, 15i thoat nan, ...

Giao thong dugc b tri khoa hoc, logic va khong chdng chéo 13 sy cin thiét dé
bdo ddm sy van hanh moi hoat ddng ctia tdoa nha ciing nhu dam bao viée gidi thoat
ngudi khi x4y ra sy ¢b chay nod.

Trong pham vi bai viét nay, tac gia xin d& cip téi mot dang cong trinh rét phb
bién trong cac d6 thi hién nay va n6 13 mot trong nhimg loai cong trinh dang c6 tdc
d0 phat trién rat nhanh. D6 13 t6 hop nha cao tAng gdm: nhd & - vin phong - thuong
mgi. Cong trinh c6 bac chiu Itra 1a bac 1.

2. GIAI PHAP VE GIAO THONG

2.1. Giao thong ngoai nha

- B6 trf dwdng xe chay quanh nha > 3,5m d& dam bao cho hoat dong cua xe thang
clru hda.

- Chiéu cao khoang khéng cua dudng xuyén tinh tir mat duong 1én phia trén
khong dugc nho hon 4,25 m.

- Khi céng trinh ¢ chiéu dai > 220m thi cin b tri duong xuyén qua cdng trinh.

- Néu 1 duong cut mot lan xe thi chiéu dai dudng xe phai < 150m va cudi duong
cut phai bé tri chd quay xe.

- Péi v6i duong giao théng chi di cho 1 1an xe thi ¢t it nhit 100m phai bé tri 1
doan mé rong téi thidu 7m va dai 8m dé xe chita chdy va céc loai xe khac c6 thé
tranh nhau. ‘

- Phai dam bao duong cho cac xe chita chay tiép cAn dén phin thap cia tdoa nha
ma khong bi anh hudng béi khéi dé. Puong va bii do cho xe thang hodc xe ¢b cn
nang dugc bo tri phit hop dé c6 thé tiép can dén timg can ho & cac ting phia trén.

- Khoang cach tir mép duong danh cho xe chita chiy dén tuong cia cong trinh
khong 16n hon 8m d6i v6i cong trinh c6 chidu cao <28m va khong 16n hon 10m dbi
v6i cong trinh ¢6 chidu cao >28m, (hinh 2).

- Trong cac ving c6 khodng cach nay, khong cho phép b tri bd tri bt ky vat can
nao, (hinh 3).
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face of bulding ut ground level or verbcal
plana of firthaat projecting upper stanay

Hinh 2 Hinh 3

- Nén dudng bao quanh ngdi nha phai ddm bao chju duoc tai trong >40 tin;

- Ngodi ra cin cha ¥ t6i thiét ké khong gian cong cong dudi tang trét (quang
trudng, sin vudn...) nhim bao dam giai thoat nhanh sé lugng nguoi tap trung dong
0 chan toa nha khi xdy ra héa hoan.

- Ngén chin chédy lan sang cic cOng trinh 1an cin. Do d6, yéu ciu vé “khodng
cdch ly an toan chdy” gifra cic ngdi nha va cong trinh ciing nhu dudng giao thong
phai dugc giai quyét két hop véi quy hoach khu vyc. Khoang cich d6 phy thudc vao
béc chiu lra ciia nhitng cong trinh xung quanh, khoang cach ly c6 thé dao dong tir
6m dén 10m, (hinh 4).

> 6m
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2.2. Giao théng tinh ‘

- Bao gém bai dd xe tﬁng ham, trén mit d4t hoic trén cc tﬁng nha.

- Giao thong phai don gian, d& hiéu va c6 sy chi dAn mdt cach khoa hoc a8 c6 thé
thoat xe va ngudi nhanh chong khi xay ra sy cb. n

- B4 tri hé thdng thang bd thoat hidm tir cAc tAng db xe trénh xung dor voi hé
thong thang bo tir trén xudng.

- Bao dam khoang céch thoat hiém tinh tir diém xa nhét t6i 16i thoat hiém < 60m.

- C4c tudng ngin chay, dung dé phan chia khong gian thanh cac khoang chay, phai
duoc bb tri trén toan bod chibu cao nha va phai dam bao khong dé chay lan truyén tir
phia ngudn chay vao khoang chay lién k&. Mdi khoang chay cho phép < 3500 m’.

2.3. Giao thong dung

Giao thong theo chiéu dimg gém cé thang bd, thang trudn, thang may va thang
may cuu hoa.

2.3.1. Thang may

Hé thdng thang may thuong dugc bd tri tai khu vuc trung tim cta timg don
nguyén. S6 luong, chiéu rong va téc d6 thang phu thudc vao lugng ngudi, tinh chét
va cip d6 sir dung ctia cong trinh.

M&i bo phan chirc ning (cho mdi khoang < 1500 m?) c6 it nhat 1 thang may ciru
hoa xubng dén tang trét va 1én tAng mai - tai trong thang va chiéu rong thang tuong
dwong thang ché hang. BS tri phong dém c6 dién tich > 6m>. Bén trong bd tri hé
théng dién thoai, dng din nuéc va cac thiét b can thiét khac, (hinh 5).

Thang may ché ngudi khong duge sir dung 1am thang thoat nan khi co sy c¢b chay
nd (trir thang ctru ho).

Fire door
FD 305 Firefighting
lobby with
firamaln

Firefighting

stairway

Firefighting
fifi in liftshaft

Hinh 5
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2.3.2. Thang by

Hé théng thang bo c6 thé bé tri canh hodc cach xa hé thdng thang m4y. Thang b
trong toa nha ngoai myc dich st dung cho viée di lai con dép ung yéu ciu vé thoat
ngudi khi xay ra su ¢b chay nd.

Thang bd phai dugc bé tri tir ting trét 1én trén mai. Khéng gian phia truée ting
trét phai rong, thoang dé thoat ngudi nhanh nhét,

S6 luong thang phu thude vao sb lugng ngudi trong cong trinh va chiéu dai cia
toa nha nhung khong bao gi® dugc it hon 2. N6 thuong duge bd tri phan tan hodc
gan nhau nhung phai bao dém khoang c4ch an toan khi thoat hiém.

Khoang cach gita cdc ciu thang bd cin bao dam khoang céch thoat hiém theo
tiéu chuin. Diém xa nht t6i thang & mot phia < 25m va < 40m dbi v6i thang & hai
phia, (hinh 6).

NG p
" A_yB<25M
= C—D <40M
Ael
Hinh 6

Mbi thang b c6 khong gian dém va duge ngin cach bang 2 16p cira ty dong,
dugc 1am bing vat liéu khong chdy ¢ gidihan chiu lira khéng nhé hon 45 phit,
(hinh 6).

Chiéu rong ctia mdi vé thang bao ddm tr 1,1m dén 1,2m.

Khe h¢ gitra cée ban thang theo hinh chiéu bang khéng nhé hon 100mm.

Tudng bao xung quanh thang bo phai 13 trong chéng chay va c6 ciu tao theo ticu
chudn va gi6i han chiu lira > 150 phit, (hinh 7).

Khéng dugc dung thang xody 6¢ hodc bic thang hinh dé quat lam thang
thoat nan.
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Qutside
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Hinh 7

2.3.3. Thang truon

Phuc vu 1én xuéng cho cac chirc ning céng cdng nhu khu dich vu thuong mai,
héi trrong va cac hoat dong cong cong khac.

Khong sit dung thang truon cho 16i thoat hiém khi xay ra su cb.

2.3.4. Tang trdnh nan

- D6i véi cong trinh cao ting, cir khoang 15 tang thi b tri 1 ting tranh nan dat
tiéu chuén 5 ngudi/m?. TAng nay con st dung cho cic thit bi, hé thdng cip nude
chita chay, hé thdng thoat khéi, (hinh 8). '

“'
[——
R
[ mem—
g BN,
5o
.-
] .
154 N -
= Tang tranh nang,
W N !
: ) 3
=

Hinh 8
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2.4. Giao thong ngang

2.4.1. Hanh lang va 16i ra thodt nan cho chirc nang ¢ va lam vigc

- Hanh lang 13 tuyén giao théng két ndi cac khéng gian trén ciing 1 ting gdm c6
thang bo, thang may va cac khong gian st dung khac. N6 13 1 thanh phin quan trong
dé thoat hiém khi ¢6 sy ¢b chay nd.

- Hanh lang phdi dugc cach biét bing tuong ngin cb gi6i han chiu lta > 30 phut.
Va luu ¥ c& doan twdng & phia trén trin ctia hanh lang, (hinh 9).

5
)

™
S S ——
L/ A %

PLAN

~——— Foar

Void B - Cavity barriers

\Ca‘liqg (ot fire-resisting in

accordance with Diggram 19}

SECTION AA
Cavity harriers in:ceiling void over corridor walls

Hinh 9
- Chiéu rong clia hanh lang thuong tir 1,8m dén 2,4m.
- Cac hanh lang nén dam bdo sy thdng gi6 va chiéu sang tw nhién.
- Khoang c4ch tinh tir diém xa nhit cta khong gian sir dung tdi cac cira thoat
hiém cin bao dam cdc gdc hudng t6i cac cira di khéng nho hon 45 o, (hinh 10).

Two directions of escape
asgumed i gngle indicated s
45° or more.

In shaded areas where the
anghe will be bazs dan 457 at
aay point, one direction of
escane only should be
Exit Exit assemed and dead esnd
condigons Wik apply,

IN DIRECTIONS 45° OR MORE APART

Hinh 10
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Céac goc giao nhau cua cac hang lang ghp khic khong duge nhé hon 45 d9.

it D8 £l Eonidition

DA not o ‘ exceed
distance allowed for single
direction of travel,

£ Tostorey axit

Hinh 11

2.4.2. Khodng cdch giéi han ciia dwong thodt ngn trong khong gian cong cng
clia toa nha (khu dich vu thwong mai)

- Khoang cach gi6i han cho phép cua duong thoat nan fir clra ra vao cta gian
phong xa nhét dén léi thoat nan gﬁn nhét phai ddm bao tir 20m dén 60m, phu thudc
vao méat do dong ngudi thoat nan tuwong mg tir 05 ngudi/m® dén 02 ngudi/m®.

- Khoang cach giéi han cho phép tur 1 diém bat ky coa gian phong cong cong t61 16i
thoat nan gin nhit phu thudc vao khéi tich va dién tich ctia 1i di lai. Cu thé nhu sau:

+ Dién tich 16i di chinh/ Dién tich gian phong >25 thi khoang cach s& 1a 50m dén
80m, phy thudc vao khéi tich cua gian phong i 5000 m’ dén.I6n hon 10.000 m’.

+ Dién tich 15i di chinh/ Dién tich gian phong < 25 thi khodng c4ch s& 13 25m dén
35m, phu thudc vao khéi tich caa gian phong tir 5000 m’ dén 16n hon 10.000 m’.

- D6i v6i nhimg khoémg khong gian théng tang, can bao dam khoang céch tur 16
thong tang toi cira thoat > Sm néu nhu chi c6 1 huéng thoat. Diém F 1a mot diém bat
loi (< 45 d0) trong viéc thoat hiém, (hinh 12).
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- Céc tudng ngin chay, dung dé phan chia khong gian thanh céc khoang chay,
phai duogc bd tri trén toan by chidu cao nha vi phdi dam bao khong @ chay lan
truyén tir phia ngudn chdy vao khoang chdy lién k& MJbi khoang chdy cho phép
< 4500m”.

Stor:

B

y exit

1
_’J
fud

r

Storey exit

Hinh 12

3. KET CAU, VAT LIEU XAY DUNG

bdi véi td hop cong trinh dang nay, bac chiu ltra cia cong trinh 1a bac I - P6 1a sy
déng bd, tuong g cia 6 loai két ciu chinh va vat liéu co ban trong cong trinh,

duoc thé hién theo bang dudi day:

Bi Gidi han chiu liva (phit)

dc 2 . .

chiu Cot, twong | Chieu nght Tuong Twong Tam ’lét va | Tam ld{ va

lita chiu liia, bdcva cic oo trong khong | cdac cau ki¢gn | cdc ciau

cong twong buong | ciu kién klfﬁn chiu luc chiu lyc kién chju

trinh | thang, twong | khdc ciia chin hic (twong khac ciia lwc khac
ngin chay. thang T ngdn) san clia mdi.

I 150 60 30 30 60 30
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Xu hwéng ciia thé kj XXI doi véi két chu va vit ligu xdy dung la:
- Bao v¢ tai nguyén;

- Than thién moi truong, khong ddc hai;

- Tai str dung;

- Khong chay;

- Khéang khuén.

4. TRANG THIET BI KY THUAT
Céc hé théng, thiét bi phong chdy - chita chdy bao gom:
- Hé théng phat hién chay va bao chay: ti bao chdy trung tam,
- H¢ théng cép nudc chita chay: cac try, hong nudce, hong ciru hoa,. ..
- Hé théng chita chay tir dong (Sprinkler)
- Hé théng diéu 4p budng thang;
- Hé théng hit khoéi cha dong;
- C4c hé théng, thiét bi ngin chay, chéng khéi (cira ngén chay, van ngin chay);

- Céc thiét bi chita chay cAm tay.

5. PHAN TiCH TO HQP PA CHUC NANG “HALLMARK TOWER” -
NGUYEN CHI THANH, HA NOI

13t bing tng the

Actats 1o tiva batiding:

Boundery W Brm fur 2 ignas with toed > 40T

i i : i s
ll;x‘mixmim‘nm‘ v ] e | owen sy
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Podium
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Podium

2nd Floor
Téng 2
Area | 73002
Dign fich ; 7300m2
g
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Office
Level 5-19

Mét béing van phong tng 5-19

Area : 2010m2
Dién fich san van phang : 2010m2

Location of exit stairway and fire-
fighting elevator have padding
room
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Residential
Level 20-28

M@t béing can hé tng 20-28

Arga ; 2010m2
Apartments : 14

Dign tich tdng ¢an ho : 2010m2
58 canhd: 14 ein

Location of exit stairway and
fire- fighting elevator have
padding room

-ocation of exit stairway
wd fire- fighting elevator
Yave padding room
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Escape stauway
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Motorbike parking lots : 2500 Escape stairway
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AN TOAN CHAY

TRONG CONG TRINH CUNG THIEU NHI HA NOI

PGS.TS.KTS Doian Minh Khéi

Chii tri thiét ké, va céc ThS.KTS

Nguyén Minh Vigt, Doin Thanh Binh, Piing Thanh Huyén,
Nguyén Thily Dwong, Biii Ngoc Son

Vién Quy hoach & Kién tric dé thi UAI- DHXD

TOM TAT: Cung thiéu nhi Ha N6i 13 mdt cong trinh trong diém cia Thi d6 Ha Néi trong giai

doan 2012 - 2015, 13 mdt tb hop cong trinh kién trac da chirc ning phuc vu cic hoat
ddng vin hoa, thé thao, hoc tap, vui choi ctia thiéu nhi Ha Noi. Trén dién tich d4t hon
32.000 m?, cong trinh dugce xay dyng bao gc“;m cic hang muc nhu: nha hat da ning
800 ch, rap chiéu phim 200 chd, nha thi d4u 500 ch3, bé boi, nha hoc - thur vién 1300
hoc sinh/ca hoc, nha hanh chinh 200 nhén vién, thap thién vin. Nhu vy, cong trinh c6
strc phuc vy rat 16m vé sb lugng ngudi, dic biét phﬁn 16n 14 cac em thiéu nhi.Do d6,
trong qué trinh thiét ké cong trinh, viéc chi trong vé td chire cOng nang hop. 1y, thuin
tién v6 cing quan trong, trong d6 bao gdm ca céc giai phap thiét ké thoat ngudi va
phong chéng héa hoan. Piém néi bét cta cong trinh 13 hé théng cic dudng bao quanh
cong trinh & cac cbt cao dd khic nhau (twong dwong ting 2, 3, 4) vira tao sy thin
thién, vira 13 cac tuyén duong thoat hiém nhanh chéng ra khoi cong trinh. Bén canh
d6, cac bién phéap Iap dit cac thiét bi cong nghé hién dai nhu hé théng Sprinkle, man
ngin chdy, hé thdng hit khéi... ciing gép phin gitp cong trinh d4p g céc tiéu chun
vé& mit phong chay.

Tir khéa:  Cung thiéu nhi, da chirc niing, phong chdy, dudng bao quanh céng trinh, Sprinkle,
man ngin chay, hé thdng hut khoi.
1. TONG QUAN

Cung thiéu nhi Ha N6i 12 mot t6 hop cdng trinh kién tric da chic nang, bao
gdm 5 hang myc cong trinh chinh, duoc xdy dyng nhim dap Gng nhu ciu sinh

hoat, hoc tdp, vui choi, thi d4u thé thao, rén luyén thé chét, giao Ivu van hoéa ciua
thiéu nhi Thu d6.

Cong trinh dugc xay dung trén 6 dat D30, thudéc Khu d6 thi méi Cau Giéy, quén
Cau Gidy, thanh phé Ha Noi v6i dién tich 32.422 m%.
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Céc hang muc chinh ctia cong trinh gdm c6:

+ Nha hét da ning khoang 800 chd;

+ Rap chiéu phim 3D-4D: 200 chd (1 rap 100 chd, 2 rap 50 chd);

+ Nha thi dau khoang 500 ch - B& boi 10 1an boi:

+ Nha hoc v& Thu vién (5 tAng);

+ Thép Thién vin (68m) va Khéi hanh chinh - Vin phong (6 ting);

Cong trinh dugc t0 hop thanh hai khdi: Khéi nha hat + Rap chiéu phim va Khéi
nha hanh chinh + Khu thé thao va Hoc tap.

Khéi Nha hat va rap chiéu phim dugc t6 hop thanh mot khéi théng nhét co sy
lién hé dé dang ¢ cac do cao khac nhau nho hé >th6ng hanh lang ciu uén cong
mém mai. V& mit cong ning khoi Nha hat va rap chiéu phim duoc tach ra va sir
dung hai sanh khac nhau & hai phia s& dé dang cho viéc str dung va ké ca cho
thoat ngudi khi c6 su cb.

Phia trén cung ctia nha hat c6 bé tri mot khong gian ngoai trdi ¢ chirc ning linh
hoat. Khu vyc ndy cé thé danh cho hoc sinh lira tudi 16n hon hoc cac mon lién quan
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toi dong thuc vat nhidm ning cao cac kién thirc v& méi truong xanh, cic hé thuc vat.
Cling c6 thé sit dyng né6 nhu mot phan khong gian trung bay cla bao tang thién
nhién Viét Nam. Khu vuc nay d duoc luu ¥ 6 chirc an toan trong giao théng theo
chidu dung bang thang bd ngoai trdi, trong nha va hé théng thang may. Khu vyc ndy
duge phi xanh bang cac loai cdy leo, phong lan, cdy chéu... s& 1am gidm nhi¢t 4o bé
mit, tiét kiém ning luong huéng t6i cong trinh kién triic xanh;

Céc khong gian vui choi cla tré em duoc két ndi va td chirc t6t boi cac khong
gian xanh & cac ting va céc hanh lang ngoai troi. Ching két ndi céc bd phan chirc
nang & cac cao do khac nhau, khong chi ting thém khong gian vui choi ngoai troi va
cdc diém nhin da dang téi cac khu vuc khic nhau bén duéi, ma con la nhimng tuyén
thoat hiém 16 thién khi xdy ra sy c6 héa hoan. Cac hanh lang xanh duge két ndi véi
nha hat va rap chiéu phim & cét +7.8m va +11.4m tao cho hai khéi thanh mot khéi
elipse dong nhét. N6 con gitp giam thoi gian thoat nguoi ra khoi cong trinh néu c6
su cb xay ra.

Tinh da ning cta nha hat 42 duoc nghién clru rat ki nhd viée sir dung hé théng
ghé xép linh dong, cho phép bién d6i khong gian nha hat thanh cac khong gian linh
hoat khic nhau nhu trinh dién thoi trang, sinh hoat giao luu, mua hat tap thé. ..

Khéi nha hanh chinh, thé thao va hoc tip c6 nghién ctru phan khu chic ning
khién toan bd cac khdi chirc ning duoc bd tri k& 1ién nhau, hudng ra san tip trung va
quay vé huéng Pong Nam. Khdi nha thi d4u dwoc dit 18n trén bé boi & tiét kiém
dugc khong gian, va hop 1y hoa sir dung cac thiét bi ha tng ki thuat. Db an c6 hé
thng hanh lang va dudng dbc cho phép giao thong d& dang tir d§ cao 11,4m xudng
cbt mit sin va cac ting trung gian. Tinh da ning cta nha thi d4u da duoc nghién clru
rét ki nh& viée stt dung hé thdng ghé xép linh dong, cho phép bién d6i khong gian
nha thi d4u khi khéng thi ddu thanh nhiéu khu vyc luyén tap, rén luyén khic nhau.
Cong trinh d4 rat chu trong t6i thoat hidm bing viéc bd tri thang may két hop thang
thoat ngudi ngodi troi cho khu vuc nha thi d4u bé boi tai cbt +11,4m, déng thoi hé
théng thang nay sé& gitp mat dimg sinh dong hon;

2. GIAI PHAP AN TOAN PHONG CHAY VA THOAT NGUOI
CUA CONG TRINH
Céng trinh: “Cung thiéu nhi Ha N6 12 mot cong trinh phuc vy & gdm khdi nha

hat, rap chiéu phim va khdi nha vin phong, thé thao, hoc tip (cac hang muyc cao 8
tng) va tang hdm ciing nhw cdc cong trinh phuy trg khic tiém 4n nhitng nguy co
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chay rat cao, dic biét 1a tap trung rat nhidu ngudi & khu virc nay. Do vay viéc thoat

nan cho ngudi trong trudng hop xay ra chay ciing hét strc dugc quan tam.
Phin thiét ké phong chay chita chdy cta cong trinh dwoc tudn theo cac tiéu

chuén x4y dyng, quy chudn quéc gia, va céc tiéu chudn ISO.
Céc giai phap phong chdng chédy cho cong trinh c¢6 mot sb diém dang chi ¥ nhu

sau:
o Vé thieét ké kién truc:

Hong tiép nwéc

Tru nwéc chika chay
Giao thong xe clru hda

jo

ith
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- B6 tri cic dudng thoat hiém: gdm hé thdng thang b thoat hiém, thang ngoai
troi, hé théng hanh lang bén ngoai bao quanh cong trinh.
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- Khu vire tAng hdm: B4 tri céc thang thoat hiém vdi cac khoang cach dung theo
quy dinh, hai thang cich nhau khdng qua 40m, va khong qué 25m néu mét phia 13
tuong/ duong cut.

Céng trinh dang trong giai doan thiét ké ky thudt thi cong.

o Vi trang thiét bj:

- He théng bao chay ty dong theo hé dia chi.

- H¢ thdng chita chay ty dong Sprinkler véi céc du phun tw dong Sprinkler duoc
bé tri c4ch nhau 3m va cach tudng 1,5m dam béo chita chdy cho bat k¥ diém nao.
Piu phun Sprinkler dugc sit dung 13 loai huéng xudng.

- Hé théng chita chy vach tudng, lip dit trén tudng & bén trong cac cong trinh.
Hong nuéc chita chay dugc bd tri bén trong nha canh 151 ra vao, ciu thang, hanh
lang, noi d nhin thay, d2 sir dung. Céc hong duogc thiét k& dam bao bat ky didm nao
cua cong trinh ciing dwoc voi vuron toi.

- Hé théng man nude ngin chay. Tai tang him thiét k& dam bao cho khu vuc nay
¢6 5 man nuée ngin. P v6i nha hat, rap chiéu phim: hé théng man ngan chay
chdng khéi, chéng chay lan khu vuc thong tang va cac thang

- H¢ théng chiéu sang sy ¢d, chi dAn thoat nan.

- Phuong tién chita chdy ban dau, gdm cac loai binh: binh chita chay bang khi
CO, loai 3kg va binh bt chita chay loai 4kg.
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3. KET LUAN

Cong trinh Cung Vian Hoa Thiéu Nhi Ha N6i 14 mét cong trinh hdn hop da chuc
ning ma d6i twong sir dung 13 tré em, vi vAy giai phap an toan chay hét strc quan
trong. Giai phap kién tric ngay tir dAu da c6 su Tuu § v& vAn dé thoat ngudi, van dé
cru nan va ctru hda trong timg cong trinh va trén tong mit bing, c6 sy két hop diéu
chinh gifta cac kién trac su va cac k¥ su, dwa trén co s& Tiéu chuén An toan chay ciia
B6 Xay dung.
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VAN PE QUAN LY CONG TAC PHONG CHAY CHUA CHAY
O VIET NAM LIEN QUAN TOI CAC TIEU CHUAN,
QUY CHUAN, QUAN LY THIET KE - THAM PINH

(BO CONG AN, BO XAY DUNG)

TS. Trinh Thé Diing
Gidng vién, Truong Dai hoc Phong chay Chira chay.

Mé dau: Phong chiy va chita chiy (PCCC) 1a hai khai niém c6 ndi dung khac nhau nhung cé
quan hé chit ché, tao nén mot thé théng nhat trong hoat dong phong chay chira chay.
Tlr @6 c6 thé khai quat khai niém chung vé cong tac phong chay va chita chay nhur
sau: Phong chdy va chira chdy la tong hop cdc bién phap, gidi phép vé té chirc, chién
thudt va ky thudt nham logi trir hodc han ché nguyén nhdn, diéu kién gdy chay, tao
diéu kién thudn loi cho viéc chi dong cteu nguoi, ciku tai sdn, ch(fng chay lan va chita
chay kip thoi, c6 hiéu qua khi c¢o chay xdy ra.

1. NOI DUNG QUAN LY NHA NUOGC VE CONG TAC PHONG CHAY
CHUA CHAY (PCCC) O VIET NAM

Phong chéy va chita chdy 1a mot linh vic hoat dong c6 lién quan truc tiép dén viée
gift gin trat ty an toan x3 hoi. Nhan thire rd sy cin thiét phai dat dudi sy quan 1y, diéu
chinh va tac dong cuia Nha nudc, tir nam 1961, Nha nuéc Viét Nam d3 ban hanh Phap
1énh quy dinh viéc quan 1y cita Nha nudce d6i véi cong tac phong chay va chita chay,
quy dinh trach nhiém cua cac co quan quan 1y nha nuéc vé phong chay va chita chay,
dong thoi hinh thanh hé thdng quan 1y chuyén trach tir trung wong dén cAp tinh, thinh
phd. La mot bd phén trong quan 1y nha nwée vé an ninh qudc gia va trat tr an toan x3i
hoi, quan 1y nhd nude vé phong chay va chita chay 14 sw tdc dong c6 té chikc va diéu
chinh bang quyén le phdp luét cia nha mide déi véi hoat dong phong chay va chita
chay trong cdc co quan, 16 chire, hé gia dinh va ca nhén cia cdc chi thé 6 thim
quyén, nham han ché dén mirc thap nhdt cdc vu chay xay ra va thiét hai do chay gdy
ra gép phdn bdo vé tinh mang, bdo vé tdi san cia nha nuwée, ciia té chirc va cd nhan,
bdo vé moi truong, bdo dam an ninh va trdt ty an toan xd héi.
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Noi dung co ban trong hoat déng quan Iy nha nudc vé céng tic PCCC & Viét
Nam bao géom:

e Ban hanh, huéng dan va td chirc thuc hién cac vin ban phép luat v& PCCC:
(Luét; nghi dinh; thong tu; quy chuan; tiéu chuan v.v... vé céng tac PCCC).

e Tuyén truyén, gido duc phap luat va kién thirc PCCC.

e TH chtic va chi dao hoat dong phong chay va chita chdy.

2. THUC TRANG HE THONG QUY CHUAN, TIEU CHUAN VE PCCC CO
LIEN QUAN PEN THIET KE KIEN TRUC CAC CONG TRINH HON
HQP DA CHUC NANG

2.1. T chitc bién soan, ban hanh Quy chuin, Tiéu chuin vé PCCC

Theo quy dinh trong Luat, g(‘A)m Tiéu chuén va Quy chuln k¥ thuat (Luat $6:
8/2006/QH11): '

He théng Tiéu chudn va ky hiéu tiéu chudn ciia Viét Nam bao gom:

- Tidu chuén quéc gia, ky hiéu 1a TCVN;

- Tiéu chuén co s, ky hiéu 13 TCCS.

Trach nhiém xdy dung, tham dinh, cong bé tiéu chudn:

- B6 truong, Thi tredng co quan ngang bd, Thi trudng co quan thudc Chinh phu
t6 chuc xay dung dy thao tiéu chuén qubc gia va d& nghi thim dinh, cong b tiéu
chuan quoc gia.

- B) trwéng B Khoa hoc va Cong nghé tb chirc thdm dinh dy thao tiéu chuan
qudc gia va cong bb tiéu chuin qubc gia.

- Céc tb chirc xay dyng va cong bd tiéu chudn co s bao gom:

a) T6 chirc kinh té;

b) Co quan nha nudc;

¢) Pon vi su nghiép;

d) T6 chirc xa hoi - nghé nghiép.

Hé thong Quy chudn kj thudt va ky hiéu quy chudn ky thudt.

Hé théng quy chuén k§ thuat va ky hiéu quy chuin k¥ thut cia Viét Nam bao g(‘ﬁm:

- Quy chuén k¥ thuat quéc gia, ky hiéu 1a QCVN;

- Quy chuén k¥ thuat dia phwong, ky hiéu 14 QCDP.

Trdch nhiém xdy dung, tham dinh, ban hanh quy chudn kj thugt quéc gia dwoc
quy dinh nhu sau:
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a) Bo truéng, Thi truéng co quan ngang bd t6 chirc xay dung va ban hanh quy
chudn k§ thuat quéc gia trong pham vi nganh, linh viyc duge phan cong quéan 1y;

b) Bo truong Bo Khoa hoc va Cong nghé td chie thim dinh dy thao quy chuin
k¥ thuat qudc gia; :

¢) Chinh pht quy dinh viéc x4y dung, thdm dinh, ban hanh quy chuin k¥ thut
qudc gia mang tinh lién nganh va quy chudn k¥ thuit qubc gia cho dbi twong cua
hoat dong trong linh vic quy chudn k¥ thuét thudc trach nhiém quan 1y cta co quan
thugc Chinh phu.

Nhan xét:

- Trong qu4 trinh 6 chitc bién soan, ban hanh Quy chuan, Tiéu chuin vé PCCC
chua c6 su tham gia thuc sw cua cac co quan quan 1y, cac doanh nghiép, ngudi thiét
ké va cac nha khoa hoc;

- Nhitng Quy chuén va Tiu chuin v& PCCC hién hanh ctia Viét Nam c6 lién quan
chit ch& dén thiét ké kién trac hiu nhu duoc chuyén dich tir tiéu chuin cua nuéc
ngoai, nhiéu n6i dung khong phi hop hoic khong thé 4p dung.

- Chua c6 cac Quy chun, tiéu chuén vé thiét k& céc cong trinh da ning.

2.2. Quy chuén, Tiéu chuin nuwée ngoai dwoc ap dung & Viét Nam

Vian d str dung Quy chuén, Tiéu chudn ciia nudc ngoai:

Piéu 6. (Nghi dinh 35) quy dinh:

- Tiéu chudn vé phong chay va chita chay cia Viét Nam 13 tiéu chuén bit budc 4p
dung gdm tiu chuin Viét Nam va tiéu chudn co s& c6 lién quan hoic chuyén vé
phong chay va chira chay.

- Tiéu chuin nu6c ngoai, tidu chudn qudc t& vé phong chay va chita chay duoc
phep ap dung & Vit Nam trong cac truong hop sau:

a) Tiéu chuin nudc ngoai, tiéu chudn qudc té co quy dinh trong cac didu udc qubc
té ma Viét Nam ky két hogc tham gia;

b) Tiéu chudn nudc ngodi, tiéu chudn qudc té€ co quy dinh vé an toan chay phu
hop hodc cao hon so véi quy dinh cta ti€u chuin Viét Nam va dugc Bo Cong an
chép thuan bang van ban;

¢) Khi Viét Nam chua ¢6 quy dinh ma tiéu chudn nuéc ngoai, tiéu chuin qudc té phiy
hop véi yéu cau thuc t€ ctia Viét Nam va diroc Bd Cong an chép thusn bang vin ban.

Déi v6i nhitng yéu cau vé phong chay va chita chidy ma trong tiéu chuén chua
quy dinh hodc chua c6 tiéu chuin quy dinh thi thyc hién theo hudng dén cia Bo
CoOng an. |
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Qua so sanh hé théng tiéu chuin v& PCCC (chua théng ké ddy du) cua mot sb
qudc gia trén thé gidi voi hé théng tiéu chuin PCCC cla Viét Nam c6 thé rit ra mot
s6 két luan sau day:

- Péi tuong ti€u chuén héa ciia cac nudc duoce chia ra rAt nho dé tién ap dung va
diéu chinh (thé hién qua céc phﬁn khac nhau ctia mt tiéu chuén).

- Céc tiéu chun d3 bao tram 1én hau hét cac yéu ciu vé thiét ké, cAu tao, két ciu,
vét li¢u va phuong phap thir nghiém.

- Tiéu chuén ciia c4c nude déu co tinh ké thira va chip nhan tidu chuén quéc té ISO
va tiéu chudn chung chéu Au (hién nay & Viét Nam chi yéu 14 chuyén dich tiéu chuén).

- Néi dung tiéu chuin c6 16ng ghép cac quy dinh hudéng dan, rat tién loi cho viéc
ap dung.

- Nbi dung tiéu chuin cap nhét cdc cong nghé, vat liéu va trang thiét bi tién tién,
hién dai.

- C4c quy dinh rat chi tiét, cu thé, thuén lgi cho viée trién khai 4p dung.

2.3. Nhitng vin d¢ bat cip trong hé thong quy chuin, tiéu chuin vé PCCC
hién hanh

Hé théng Quy chuén, tiéu chuin vé PCCC hién hanh:

Hién nay tai Viét Nam dang tdn tai hé théng Quy chuén, tiéu chudn vé PCCC véi
) lugng =~ 68 tai li¢u, trong d6 c6 mot ) Quy chuén, tiéu chudn c6 lién quan dén
thiét ké kién tric cac cong trinh nhu sau:

e OCVN 06:2010/BXD - An toan chay cho nha va cong trinh.

Pham vi 4p dung: Di v6i cic nha chua c6 tiéu chuén phong chay, chéng chay,
cling nhu céc nha thuéc nhém nguy hiém chay theo céng ning F1.3 c6 chiéu cao 16n
hon 75m, cac nha thuéc nhém nguy hiém chéy theo cong ning khéc c6 chifu cao
16n hon 50m, cac nha c6 sb tﬁng ham 16n hon 1, cic nha dédc biét phurc tap va khac
thuong thi ngoai viée tuan thil quy chuin ndy con phai bd sung cic yéu cau k§ thuit
- va cAc giai phap vé t6 chirc, vé k§ thudt cong trinh phi hop véi cac dic diém riéng
vé phong chéng chay cua cac nha do, trén co s& cac tai li€u chudn hién hanh dugc
phép 4p dung. Céc yéu ciu va giai phap ndy phai dwoc co quan Canh st phong chay
chita chay va ctru nan ctru hd c6 tham quyén tham duyét.

o TCVN 2622:1995 - Phong chdy chong chdy cho nhd, cong trinh. Yéu cau thiét ké,

Pham vi 4p dung: Tiéu chuan nay quy dinh nhitng yéu ciu co ban vé phong chay
va chbng chay (viét tit 1a PCCC) khi thiét ké, xay dung méi hodc cai tao nha va
cong trinh ciing nhu khi thAm dinh thiét ké va xét quyét dinh dua nha, cong trinh vao
stt dung.
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o TCVN 6160:1996 - Phong chdy chita chdy nha cao tang. Tiéu chudn thiét ké.

Pham vi 4p dung: Tiéu chuén nay quy dinh nhitng yéu cau co ban vé phong chay
chita chay (PCCC) khi thiét ké xay dung moi, cai tao, md rong d6i vé6i céc nha, cong
trinh d4n dyung cao ting. Tiéu chin nay khong 4p dung cho cac nhd, céng trinh cao
trén 100m va cac nha hat, nha thé thao, hoi truong.

e Dy thdo Quy chudn QCVN 04:2012/BXD bao gém cdc phan:

Phén 1: Nha chung cu;

Phan 2: Siéu thi va trung tam thwong mai;

Phén 3: Nha viin phong;

Pham vi 4p dung: Ap dung cho cé cac cong trinh ¢6 chidu cao trén 75m.

Nhitng vén dé bat cdp trong hé thong Quy chudn, Tiéu chudn vé PCCC hién hanh

- M6t sé quy dinh v& ndi dung k¥ thuat khong con phit hop véi yéu cau thye té
(ca vé phuong dién quan 1 13n y8u cau cong nghé va trang thiét bj);

- Sy khong phu hop ctia cac vin ban tiéu chudn véi Luat PCCC-2001; Nghi dinh
35/2003/ND-CP; Quy chuin Phong chay, chéng chay cho nhd va cong trinh dugc
bién soan nam 2007 va cac van ban phéap quy c6 lién quan khac;

- Su khong dc‘ﬁng b6, mau thufn trong hé théng van ban tiéu chuén: thiét ké, cdu
tao, két cau, vat liéu, thimghiém, phan loai tinh nang;

- Céc giai phép an toan chay dugc quy dinh trong cac tiéu chuin trén chua tinh
dén céc cong trinh cao ting da niing, cic khu cong nghiép, khu ché xuét, cic trung
tAm thuong mai va dic biét 13 cac khu d6 thi méi véi nhiu cong trinh c6 quy mé va
téng mirc du tw 16n - vurot qua tm kiém so4t ctia cac tiéu chuin hién hanh.

- N6i dung quy dinh trong céc tiéu chuin con chung chung, thiéu cu thé.

2.4. Y kién d¢ xuét khic phuc nhimg vin d& bt cap

Mic di so v6i mot sb nudce trong khu vuec, $6 lugng tiéu chuén vé PCCC cua Viét
Nam ¢6 nhidu hon nhung trong thyc té kha ning 4p dung tiéu chuin vao cac dy 4n
thiét ké, xay dyng cong trinh con c¢6 nhidu han ché. Nhidu ngudi d3 dit van dé lidu
viée thiét ké hé théng PCCC cho céc cong trinh xay dung d3 dam bao an toan cho
ngudi s dung hay chua? Hé théng tiéu chuin ¢6 duoc tuan tha mot cach chit chs
khong? Noi dung quy dinh trong céc tiéu chuan di hoan toan phi hop véi yéu cu
thue t& chua?

Nguyén nhan cta nhitng ton tai ndy c6 thé bao gom:
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- Khong thuc hién theo tiéu chuén;

- Do khéng biét dén c6 c4c tiéu chuén hién hanh;

- Nguoi thiét ké chu yéu thiét ké theo kinh nghiém;

- Nguoi thdm tra dé cip gidy phép xdy dung bd qua cac yéu ciu vé PCCC;

- CAc nha dau tw méi chi quan tim dén chi phi dAu tu, loi nhuén. Bo qua céac yéu
ciu vé an toan; ‘

- Trong qué trinh khai thac sir dung khong thuc hién ddy du ché do bao tri, bao
dudng dan dén hu hong. H¢ thong va trang thiét bi khéng lam viéc khi c6 chay;

- Thiéu bién phép ché tai;

Vi vy dé bao dam an toan cho c6ng trinh, an toan tinh mang con nguodi va tai san
sdng trong cong trinh d6 va cua ca cong ddng, can tién hanh hoan thién va déi moi
h¢ thong tiéu chuan PCCC theo cac hudng sau day:

1) Tién hanh ra soat lai hé théng tiéu chuén hién c6 d& b sung, sira ddi nhitng
quy dinh chwa phi hop, tranh cé sy mau thuin gifta cac tiéu chudn. Tuan tha
cac quy dinh trong cac van ban phap quy hién hanh.

2) Cac tiéu chuin vé thuat ngir, ky hiéu, phuwong phap thir nén chép nhéan tiéu.
chudn quéc t& ISO hoic tiéu chuin EU. ,

3) Céan xay dung céc tiéu chudn chung va tiéu chuin riéng cho ting loai hinh
¢6ng trinh d& thuan tién khi 4p dung. Nhimmg yéu ciu va giai phap chi tiét s&
duoc dé cap cu thé cho ting thé loai cong trinh khac nhau. |

4) Noi dung tiéu chuén phai dat duge muc tiéu an toan khi cé chay, gop phz‘?m chu
dong phong chay.

5) C6 bién phap ché tai trong viéc 4p dung tiéu chudn. Cac cong trinh, du 4n
khong tuan thi quy dinh s& khong duogc cép phép xay dung.

6) Ung dung khoa hoc va cdng nghé ti€n tién, hién dai.

7) Tidu chuin PCCC 14 tiéu chuinbit budc 4p dung trén pham vi toan qudc.

8) Can td chiic tap hudn, phé bién cac tiéu chudn v& PCCC.

D&i véi céc dy 4n xay dyng cong trinh thudc dién phai thidt k& va thdm duyét vé
PCCC phai tuan thii cac quy dinh trong tiéu chuan PCCC va duoc 4p dung tir khau
khi thiét ke, tham dinh, phé duyét, thi cong va nghiém thu coéng trinh. N6i dung
PCCC phai dap tmg yéu cau:

e Phong chay: ngin ngira nhim loai trix kha ning phat sinh dam chay.

e Chita chay: ngin chan sy lan truyén va dép tit ¢ddm chay;

¢ Tho4t nan va ctru nan: clru, thoat nguoi va tai san.
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Pia diém x4y dung cong trinh phai dam bao khoang cach an toan vé PCCC. Bac
chiu Ira ciia ciia cong trinh phai phil hop v6i quy md, cép va loai cong trinh. Hanh
lang, ciu thang, 16i di, cira ra vao, hé théng chiéu sang su cd, bién bao, bién chi
dan... phai ¢am bao thoat ngudi an toan khi cé chay. Khi quy hoach mit bing tong
thé phai bé tri dudong va bii @8 danh cho xe chira chay.

Dbi v6i cac cong trinh cao ting cAn phai dam bao yéu ciu phong chay 1a chinh.
Phai cin ¢l vao tinh chét s dyng, tinh nguy hiém cua hoa hoan, d6 kho khi phéan
tAn va ctru chita... dé tién hanh phén loai. Phai bé tri hé théng ti dong bao chay va
hé thong tu dong chita chay. Trong nha cao ting phai bd tri cic tudng ngin chay va
khoang ngin chay. Viéc b tri thang thoat hiém va thang may phai ddm bao khoang
cach va yéu cau thong gio, thoat khoi khi co sy cb.

Déi vi cong trinh cong cong cd d6 cao cong trinh 16n hon 100m, dién tich xay dyng
cta tAng tidu chudn lai virot qué 1000 m” thi nén c6 san d6 may bay tryc thing.

Nhu vay dé hoan thién hé théng tiéu chuin PCCC chiing ta cin x4y dyng mot ké
hoach chi tiét cho cong tac nay. Viéc nghién ctru, lya chon bd ti€u chuin cta mot
québc gia nao d6 c6 nhidu diém twong ddng véi Viét Nam, dé vin dung 1am ngudn tai
liéu 13 hét sirc can thiét. Viéc bién soan tidu chudn nén ddng bd tir tiéu chuén thiét
ké, két ciu, ciu tao, vat lidu, phuong phép thtr nghiém...

157



LOI KET

An toan Chdy trong kién tric hén hop da chitc ndng 13 mot tai liéu chuyén
khio vé khoa hoc phong chay tmg dung cho mdt thé loai kién tric phd bién hién
nay: Kién triic hon hop da chitc ning. Cudn sach da @& cap t6i thé loai kién truc
ndy, véi ndi dung & phan 1 13 nhitng vén dé téng thé lién quan t&i phong chéy tai
cac qudc gia chau A, ddng thoi di sdu vao céc linh vuc khoa hoc cia an toan chdy.
Trong phan 2 ctia cudn sich d3 ban vé van @& Thiét ké phong chéy dua trén Hidu
qua. Pay 1a mot phin hét sttc quan trong duge san sé tir cic chuyén gia hang dau
cta Chau A va Thé gi6i.

Hién nay, viéc tiép can phuong phap tinh toan An todn chdy hiéu qua rat phd
bién. Triét 1y ctia phuong phap An toan chay hiéu qua 13 khéng qua phu thude vao
cac mo hinh thong tin nhu may tinh, ma dwa vao cac cong thirc tinh toan don gian,
hiéu qua va co ban. Phuong phép nay chii trong tinh k§ thuat hon 13 tinh khoa hoc,
tinh thyc tién hon tinh 1y thuyét, va tinh linh hoat trén co s¢ nhing kién thirc co ban
va vitng chic. Phuong phap ndy con tao co hoi cho céc k¥ su phong chay ¢6 hanh vi
g dung hidu qua k¥ thut cong nghé dé giai quyét cic tinh hudng mot cach linh
hoat va sang tao. O mit khéc, né khéc phuc tinh trang may moéc st dung cic md
hinh tinh toan. Piéu d6 d6i khi d3 dua ra nhing giai phap viot quéa su cén thiét cia
an toan va gay lang phi trong x4y dung. Phuong phap an toan chay hi¢u qua da chia
ra cac giai phap cin bing gilta mirc d6 an toan va chi phi xay dung. “Lua chon gidi
phép an todn chdy hiéu qud 1a chdp nhén rii ro & mire d6 nhat dinh”. D6 1 quan
diém cuia Gido su Tomaka Takeyoshi - Chu tich Hi€p hdi khoa hoc héa hoan va xay
dung Nhat Ban. Ngoai tinh todn don gidn, phuong phap nay con doi héi k¥ su an
toan chay c6 dwogc sy nhan dang va canh giac vdi cac rui ro hoa hoan trong céng
trinh x4y dung.

Phuong phép an toan chay hidu qua dic biét c6 ¥ nghia dbi voi cong trinh hdn
hop da chirc ning, Nhimg cong trinh nay c6 hinh khéi va khéng gian da dang, thé
tich 16n, lién két gitra cac khu vuc da dang va phirc tap. Chinh vi vy, trong phan 3
cia cubn sach da dé cdp téi An toan chdy cua mot $6 cong trinh kién trac cu thé
thudc dang Pa chitc nang. Noi dung chi yéu ban dén viéc két ndi hoat dong va luu
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tuyén ciia cac toa nha trong t6 chirc thoat hiém, ciing nhu tich hop cac trang thiét bi
gitta cac toa nha dé hd trg phong chay va ctru héa khi c6 sy c¢b. Va diéu d6 da duoc
san sé trong cic bdo céo khoa hoc cta truong Pai hoc canh sit phong chay chita
chay Dai Loan (truong hop sin van dong Dai Loan), cia Vién Quy hoach va Kién
tric D6 thi UAI (truong hgp du an Cung thiéu nhi Ha N6i). Trong bio cio cua Dai
loan cho thdy, viéc 4p dung cic md hinh phong chay theo Quy chuén trong trudng
hgp Vién Dudng 130 1a khong hop 1y. Nhitng nguoi gia cd va dm dau khong thé di
chuyén mot cach binh thudng, theo mot thoi gian tinh toan 1y thuyét. Can c6 mdt
khdng gian tra 4n1a yéu tb & xuét linh hoat trong nha dudng 13o.

Nhu viy vin d& t6 chitc an toan chdy trong cdc cong trinh hdn hop da chic
ning doi hoi khong chi 4p dung phwong phap dua trén hiéu qud, ma con phai can
ctr vao dic diém cta thé loai kién tric riéng 1¢ trong tong thé kién tric. O mot goc
canh khac cn phai tao su két ndi, hd tro gifta cac cdng trinh trong téng thé khi Xay
ra sy cb.

Chiing t6i hy vong cudn sach s& cung cip tdi ban doc nhimng kién thirc co ban
va cip nhit nhitng phuong phép tiép cén tién bo nhit hién nay trong linh vuc An
toan chay.
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AN TOAN CHAY TRONG KIEN TRUC
HON HQOP PA CHUC NANG

Chiju trach nhiém xudt ban:
Gidm ddc - Tong bién tp

TRINH XUAN SON
Bién tdp: DINH THI PHUONG
Ché ban: TRAN THU HOAI
Siza ban in: NGUYEN PHUCGNG ANH
Trinh bay bia: VU TRIEU LINH

In 500 cudn khd 19x27cm, tai Xudng in Nha xuét ban Xay dung, S6 10 Hoa Lu,
Ha Nbi. S& x4c nhan ding ky ké hoach xuat ban: 223-2017/CXBIPH/29-07/XD
ngdy 24/01/2017. Ma sb ISBN: 978-604-82-2068-6. Quyét dinh xudt ban so:
94-2017/QD-XBXD ngay 9/5/2017. In xong va ndp luu chiéu thang 5/2017.
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