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LOI MO DAU

Thé gidi hién nay dang doi mdt véi sy phat trién manh mé cia kién tric cao tang.
Céc thé hé Nha cao tang dd lién tuc cdi thién chat lwong kién triic, khong gian sie
dung, dem t&i cho con nguoi sy tién nghi va nhitng vu diém khong thé choi cdi trong
xu hudng phat trién @6 thi hién nay. Vi mét khéng gian tdp trung phdt trién theo
chiéu thing dimg, kién triic cao tang da khong chi tiét kiém ddt dai, ma con tiét kiém
cd viée dau tw co s6 ha tcing, ddc biét 1a tiét kiém thoi gian di lgi, mua sam va phuc
vu doi song.

Tuy nhién, kién triic cao ting ciing luén phdi doi mdt voi nhitng thach thirc. Mét
trong nhitng thdch thicc chinh la an toan chdy. Chdy nha cao tang xudt phdt tir nhiéu
nguyén nhdn: do chdp dién, do dun nau, do y thitc sir dung ciia nguoi dan. Ngay
nay, voi nhitng thach thirc bién doi khi hdu todn cau thi nhitng rii ro ciia thién tai,
nhitng trdn dong ddt ma khéng ai ngo t6i cé thé xudt hién nhiéu hon. Chinh vi viy,
viée thiét ké cdc toa nha cao tang can phdi dam bdo dé ngwoi ddan khéng chi di
chuyén nhanh nhdt ra khoi khu viec nguy hiém ma con phdi dam bdo dé cdc bg phin
ciru ho, ciru héa ¢ thé tiép cdn tot nhdt téi toa nha. Ngodi ra, can phdi lam sao dé
vén dé thodt khéi va ldy lan ciia cdc dam chdy dwoc quan tam ding mikc.

Hién nay & Viét Nam, vin dé an toan chdy trong kién triic nha cao tang va siéu
cao tang ld mot pham tri rdt rong 1om va phikc tap, bao goém nhiéu van dé lién quan
dén thiét ké kién tric, quan Iy van hanh, 16 chizc cdc hoat ddng - xd hoi bén trong
toa nha v.v... Trong cudn sdch nay, tdc gid chit yéu chi dé cdp dén van dé an toan
sinh mang do chdy né gdy ra. B6 ciing la hién tuong dang xdy ra ngdy cang nhiéu &
nweée ta nhitng ndm gan ddy, song song véi sw phat trién manh mé vé s6 luong cdc
nha cao tang, siéu cao tang. Hom nita, vai tro cua thiét ké kién tric, quy hoach trong
linh viec phong chong chay trong nha siéu cao tang rdt quan trong, nhung hién tai &
Viét Nam van|con 14 inh viee mdi, chiea ¢d nhiéu kinh nghiém. Vi vdy, viéc nghién
ciu dé xudt cdc gidi phap dam bdo an todn phong chdy hién dai, ddc trung phit hop
cho nha siéu cao tang ¢ Viét Nam la v6 cing cdp thiét.

Cudn sdch duoc xdy dung trén co sé Chiong trinh khoa hoc va cong nghé cdp
Bé “Thiét ké va thi cong nha siéu cao td‘ng ¢ Viét Nam” cua Pai hoc Xdy dung, do
GS.TS Phan Quang Minh la Chii nhiém dé tai. Ddy la mot tdp hop cdc céng trinh



nghién ciru khoa hoc cia cdc chuyén gia, gidng vién cia Pai hoc Xdy dung, ma tdc
gid la chil nhiém cia dé tai nhanh “An toan sinh mang trong kién triic siéu cao ting
& Viét Nam”, dé dwoc nghiém thu nam 2014. Pong thoi cong trinh nghién ciu nay
ciing duoc bo sung va lam gidu hon nho nhitng kién thirc quy bdu vé khoa hoc
phong chay ciia Chéu A ma tac gié da cé dwoc thong qua cde hoat dong nghién ciru
va ddo tao trong mang luGi cdc vién, truong nghién ciu vé an todn chay cua Chdu
A. Chiing t6i xin chén thanh cam on Ban Chii nhiém Chuong trinh, Phong Khoa hoc
Céng nghé, Vién Quy hoach va Kién triic D6 thi UAI ciia truong Pai hoc Xay dung
dd khéng chi tao diéu kién cho cuon sdch ra doi, ma con tao co héi dé mé rong hop
tac quic té trong linh viec An toan chdy. Xin cém on TS Trinh Thé Diing, nguyén
truong khoa Dai hoc Phong chady chita chay - B6 Cong an di déng gop nhiéu y kién
quy bau cho dé tai. Xin cém on sy cong tac nhiét tinh va ddy trach nhiém cua
ThS.KTS Dodn Thanh Binh véi vai tro ciia mét Thu ky Khoa hoc, dd gitip tdc gid rdt
nhiéu trong cong tdc chinh trang, bién tdp.

Bay la mgt linh vic nghién ciru phikc tap, khéng khoi cé nhitng thiéu sét. Tac gid
chi mong muon dwoc dong gép mot phan nhé trong linh viec nghién ciru vt rong vé
An toan chdy trong nha cao tang va siéu cao tang & Viét Nam.

Hy vong cudn séach sé la mgt tai liéu khoa hoc, dong gop thiét thuc khong chi cho
cong tac thiét ké kién tric xdy dung va qudn Iy & Viét Nam cho nha cao tang va siéu
cao tdng, ma con la mét tai liéu tham khdo cho viéc dao tao trong cdc truong dai
hoc Kién triic - Xdy dung va Pai hoc Phong chay o Viét Nam.

Tae gia



Chuong 1
TONG QUAN VE VAN DPE AN TOAN CHAY
TRONG KIEN TRUC CAO TANG TREN THE GIOI
VA O VIET NAM

Kién tric cao ting ¢ Viét Nam ra doi chdm hon so vdi nhidu nuéc trong khu
vuc Chau A. Nhat Ban da bit dau xdy dung nha cao téng tr nhitng nam 60,
Singapore tir nhitng nim 70, Trung Quéc tir nhitng nim 80. Trong khi do, kién
tric cao ting & Viét Nam duoc phat trién trong vong 15 nim nay, con siéu cao
ting chi trong vai nim tré lai ddy. Hién nay Viét Nam dang trén da phat trién vé
kinh té. Chinh vi vy, viéc phat trién nha cao tang va siéu cao tng ngiy cang tro
nén cép thiét.

1.1. CAC KHAI NIEM

1.1.1. Nha cao ting

Trong hé théng Quy chuin k§ thuit Qudc gia (QCVN) va Tiéu chuin Qudc gia
(TCVN) méi chi ¢6 duy nhat “TCVN 6160:1996 - Phong chéy chira chdy - Nha cao
ting - Yéu cau thiét ké (Fire protection - High rise building - Design requirements)” »
néu 13 khai niém vé nha cao ting, theo d6: “Nha cao tang ld nha va cdc cong trinh
céng cong cé chiéu cao tir 25m dén 100m (twong dwong tir 10 tang dén 30 tang).
Chiéu cao nha cao ting la dé cao dwoc tinh tir mdt via hé dén mép dudi méang nuoc.
Tum, bé murdc, buong mdy cia thang mdy, mdy moc, thiét bi hit khéi bén trén mdi
khéng tinh vao chiéu cao hay sé tang cia nha cao tang. Tang ham, tang nira ngam
ma mdt tran cia né cao hon mdt via hé phia ngoai khong qud 1,5m thi khéng tinh
vdo 50 tang ciia nha cao ting dé”.

Trong Tiéu chuin xay dung Viét Nam “TCXDVN 323:2004 - Nha & cao ting -
Tiéu chudn thiét ké (High rise apartment building - Design standard) quy dinh: “Nha
& cao tang la nha & can hé cé chidu-cao tir 9 dén 40 tang”.

Trong “QCVN 06:2010/BXD - Quy chuan k¥ thuat qudc gia vé an toan chay
cho nha va cong trinh (Vietnam Building Code on Fire Safety of Buildings)” ap
dung cho cac nha thuéc nhom nguy hiém chdy theo céng ning F1.3 quy dinh d6i



v6i cac nha cao tang c6 chiéu cao 16n hon 75m. Hién nay B6 X4y dung dang hoan
chinh dy thao “QCVN 06-2010/BXD - Quy chuin k¥ thuit Qubc gia v& An toan
chay cho nha, céng trinh (Phan 1. Nha chung cu; Phan 2. Nha vin phong va
Phén 3. Trung tim thuong mai)”. Quy chuin ndy 4p dung cho céc nha, cong trinh
¢6 chidu cao trén 75m.

1.1.2. Nha siéu cao ting

Cho dén thoi diém hién tai trong hé théng Tiéu chuin va Quy chudn cua Viét
Nam chua xuét hién thuat ngit “nha siéu cao ting”. Van dé ndy cling giy kho khin
trong viéc thdng ké cac vu chdy. Viée ap dung cac quy dinh vé an toan chay theo quy
chuin chu yéu dbi véi “nha cao tng” - 13 nhitng nha c6 chiéu cao trén 75m (tring
hop v& co ban véi cac tiéu chuidn nude ngoai dugc chuyén dich sang tidu chuin Viét
Nam), va nha “siéu cao tAng” c6 sb ting quy dinh 1i bao nhiéu thi chwa dugc xac
dinh bing cic vin ban chinh thic.

Hinh 1-1. Nha cao tang trong khu dé thi méi

Tuy nhién, trong cac hoi thdo vé nha siéu cao tﬁng ¢ Viét Nam va tham khao céc
quy dinh ciia nuGe ngoai, thi nha sidu cao tng ¢6 s6 ting trén 40 ting.

Nha siéu cao ting xuét hién & Viét Nam cho phép con ngudi 'sir dung quy d4t dai
x4y dung hiéu qua hon. N6 gitip giai phong khong gian mit dat, tao cho thanh ph
hién dai c6 nhiéu khong gian trdng cho ciy xanh do thi, sin bii nghi ngoi va khong
gian dao choi cho ngudi di bd véi tAm nhin thong va mé. Kién tric siéu cao ting
tao diu kién cho hoat dong séng, lam viéc va sinh hoat cia con ngudi dugce tip
trung theo chiéu dang, 1am loi cho viéc st dung khai thac ha t?lng k¥ thuit, ndng cao



hiéu sut sinh hoat va cong tdc quan ly d6 thi. Khong nhitng thé, nha siéu cao tﬁng
con tao didu kién cho viéc phat trién loai hinh kién tric hdn hop da chirc ning - hinh
thitc d3 va s& ph bién trong twong lai. Vi du nha & két hop vin phong, thwong mai,
dich vu vui choi giai tri, khéng gian cong cong dang tré thinh xu huéng phd bién
trong t6 chic khong gian db thi.

Bang 1. Tham khiao mdt s6 quan niém céia nwéc ngoai
vé nha cao ting (CT), siéu cao ting (SCT)

. < CT: 120m <~<200m
Han Quoc
SCT: > 200m
CT: >31
Nhat Ban =
SCT: > 60m (= 100m, > 150m)
p CT Chung cu: > 10 tang
Trung Quoc R R
CT Coéng cong: > 24m
bai Loan CT: > 50m
CT: 25m<~<100m
Viét Nam (Chung cu/ nha céng cing)
SCT: chua quy dinh.
Bangladesh CT: >20m

Hinh 1-2. Nha cao tang va siéu cao tang

Khai niém nha siéu cao ta“mg dudi goc do wu ti€n cho An toan chay dugc Han
Quéc quy dinh nhu sau:



- Pbi véi nha trén 50 ting dugc xem 13 nha siéu cao ting, cdn chi trong t&i khong
gian tAng ham, su két nbi khéng gian va bé rong khong gian.

- D61 v6i nha tir 30 ting trd 1én duoc xem 14 trung siéu cao tAng c6 nhitng quy
dinh qudc gia cy thé vé an toan chdy, ciing nhu d6i v6i khong gian c6 dién tich san
16n hon 200 000 m’.

- Tir 10 ting dén 30 tang dugc xem 13 nha cao tAng.

- Duéi 10 thng duoc xem 14 thip ting.
1.1.3. Kh4i niém vé sw an toan va an toan sinh mang

- An toan:

Theo dinh nghia quéc té: An toan 13 tinh trang khong bi nguy hiém va de doa
nguy hiém, 13 tinh trang khong duoc s chip nhéan cta cong ddng (ISO/IEC Hudng
dan 50).

- Triét Iy vé an toan:

Theo quan niém ciia cic nha khoa hoc Nhat Ban: Cac nguyén tic an toan gibng
nhu mot dong chay ngz‘?lm cua tit ca céac linh vuc khoa hoc, trong d6 co sy tap hop tri
tué ctia cac chuyén gia, nham dem lai su binh an cho con ngudi. [Shinichi Sugahara,
Trung tdm Khoa hoc va Céng nghé phong chay chita chdy (PCCC), Vién nghién ciru
Khoa hoc va Céng nghé PCCC, Linh dao dw dn ciia Chwong trinh COE toan caul.

- An toan sinh mang:

An toan sinh miang 13 mot khai niém lién quan t6i moi kha niing nham bao vé sinh
mang con ngudi va khong gy ra thiét hai cho c4 nhan. Tinh hinh mét an toan duoc
kiém tra bang ¢ach xac dinh cic nguy co tiém 4n thong qua cai nhin tir trén xudng,
c4i nhin sang tao va hé thong v& trat tu x3 hoi. (Shinichi Sugahara, Trung tdm Khoa
hoc va Céng nghé PCCC, Vién nghién ciru Khoa hoc va Céng nghé PCCC, Lanh
dao dw én ciia Chuong trinh COE toan cdu). '

- An toan chdy:

An toan chdy 13 khai niém lién quan t61 khd ning bao vé sinh mang cho con
nguoi va tai san dudi tac dong cua hoa hoan.

1.2. THACH THU'C AN TOAN CHAY TRONG NHA CAO TANG
- Thdch thikc 1: Tir dic diém nha cao ting: sdng & cach xa mit dat.

Khac véi nha thip ting va nhidu tng, dbi v6i nha cao tAng, moi sinh hoat déu
budc phai sir dung thang mdy. Khi sy cb xay ra, thang méay khong duge st dung vao



muyc dich thoat hiém. Moi ngudi bude phai thoat hiém qua duong thang bo. Khoang
cach tir noi & va 1am viéc t6i thang thoat hiém va thoi gian xudng t6i mit dét la mot
thach thirc cho an toan sinh mang. Céc tuyén thoat nan khoi nha doi hoi thoi gian.
Hon nita cac dam chdy thuong dién bién rat phtrc tap, su hd tro tir bén ngoai kho
khin din dén nguy co thiét hai vé ngudi va tai san 13 mot thach thire 16n. Khi sy b
x4y ra, an toan sinh mang cho nha cao tAng va siéu cao ting phu thudc vao phuong
tién ctru ho va phuong tién chira chay. O thoi diém hién tai, thang cudn ctru ho va
chita chdy méi chi Gng ctru dugc tur tang 10 dén ting 13. Nhitng nguoi song tir tAng
12 tr& xudng thi an toan hon tir 12 tang tr& 1én.

Dic diém cua kién triic cao ting 13 loai cong trinh v&i mat do tap trung nguoi
cao va c6 nhidu khé khin lién quan dén an todn phong chay chita chay. Véi dién
tich st dung 16n, $6 lwgng ngudi dong, cong nang st dung phic tap, tip trung
nhidu chit chdy, ddng thoi lai c6 nhidu hé thong thiét bi k§ thuat nén nguy co xay
ra chay kha cao. :

- Thach thire 2: Tt céc thiét bi gy chay sir dung trén ting cao.

Céc thiét bi dun ndu trén cao dugc trang bi bai bép dién hodc bép gas. Truong
hop dun niu b??mg bép dién, c6 thé xay ra chap mach do dudng dién qua tai, ddy dién
bi nong chay din t6i viéc bi bung chdy. Trudng hop dun néu bing bép gas thi sy
nguy hiém ndm & chd c6 thé nd binh gas do va cham, hodc do nhiét d§ cao. Mot s6
bép ga va cac gioing két ndi cii k§ c6 thé giy hién twong 1o gas, va dan tdi hién
tuong ngat gas trong cac phong déng kin cira hodc bung chdy do gas bi 16 va c6 mat
dd cao.

Mat khac, dac diém cla cac cian ho hoic vin phong trén cao la khong gian
déng, phu thudc nhidu vio thiét bi diéu hoa mua hé va sudi néng vao mua dong.
O Viét Nam, vao mua hé ludén phai st dung diéu hoa, vé mua dong lai rit lanh
ciing phai st dung diu hoa, va k& ca 10 sudi. Day 13 cac thiét bi gay chay truc
tiép va gian tiép.

- Thdch thire 3: Tt su giam chi phi du tr thiét bi phong chiy cta Chu dau tur.

Céc thiét bi phong chay néi chung va phong chay trén cao noi riéng thuong rat
d4t. Chung bao gom thiét bi bao chAy, thiét bi phong chay va thiét bi ciru ho, c6 gid
tri khong nhé. Piéu dang lo ngai 1d cac Chu dau tu d& bo qua céc thiét bj nay néu
khong kiém tra va giam sat. Cac thiét bi mac du rat dt nhung n6 s& c6 thé khong
phéi st dung néu khong xay ra su 6. Do 12 1y do ma cac Chu dau tu thuong tim
cach 14n tranh dau tu, hodc dau tu hinh thirc.



Nha siéu cao ting khi duoc phé duyét déu phai tuan thu hang loat cic tiéu chuin
vé an todn va d3 tinh trudc moi kha ning phong chay chita chay trong nhiéu tinh
hudng. O Viét Nam, théng thudng cong trinh 7 ting trd 1én phai duge co quan phong
chiy chita chay dia phuong duyét, cong trinh 20 ting tr& 1én phai dwoc Bo Coéng an
duyét. Tuy nhién cic Chu ddu tu vin cé thé bo qua cic dau tr k§ thuat néu khong
duoc kiém tra cin than.

- Théch thikc 4: Y thirc cua ngudi st dung,

Mic di cac khong gian cin ho 13 biét 1ap nhung c6 nhiéu khong gian cong cong
duge st dung chung. P6 13 hé théng hanh lang, hé théng duong dng k¥ thuat. Cac
hoat dong st dung vd ¥ thirc hodc thiéu hiéu biét ciia ngudi dan c6 thé gay chay tir
céc duong lan truyén theo chidu ngang va chidu dtrmg. Mot s6 cin ho dun bép bing
than t6 ong, d6t vang m3 ngoai hanh lang gay khoi doc lan téa 13 hién twong khong
phai hiém hoi trong cac tda nha cao tﬁng & cac d6 thi Viét Nam.

Ngudi dan néi chung chura sin sang dé g phé véi cac hidm hoa an toan chay
trén cao, chua duogc trang bi nhitng kién thirc co ban d& dam bao an toan cho toa nha
no1 chung va tu bao v¢ ban than néi riéng.

1.3. TINH HINH AN TOAN CHAY TRONG KIEN TRUC CAO TANG VA
SIKEU CAO TANG TREN THE GIOI

(S6 liéu nam 2012 - Prof. Young Jin Kwon, Hoseo University, International
Exchange Committee President (KIC) Organizer of 21" Asia Forum - The

comparison of Fire safety code and act on the highrise buildings in Asia.)

Bing 2. S6 lwong cac tda nha choc troi trén thé gi¢i

STT | | Khu vuc _ 86 lwgng | %
1 Chau A 4.949 55
2 Bic M§ 2.722 30
3 Chau Au 609 7
4 Nam M§ 338 4
5 Chau Pai Duong 306 3
6 Chéu Phi 83 1
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Hinh 1-3. S6 lwong cdc nha siéu cao tang
6 mét s6 thanh phd Iom trén thé gidi.

Qua hinh 1-3 ta théy, trong s6 10 thanh phé c6 sb luong nha siéu cao tang nhiéu
nhét thi Chau A c6 6 thanh phd, trong 36 Hong Kong dan dau véi s6 luong ap ddo,
véi hon 1200 tda nha, gip d6i New York dimg thit 2 - chi khoang 600 toa nha.

Kinh nghiém thiét k& an toan chdy trong céc cong trinh cao tAng & cac nuwéc Chiu
A 6 nhitng khéac biét nhét dinh, tir dinh nghia - quy dinh vé nha cao tAng dén cac
quy dinh vé phong chéng chay, thiét ké thoat hiém.

1.3.1. An toan chay tai cac nuéc Chau Au

Héa hoan tgi Toa nha “Torre Windsor” ¢ Madrid, Tdy Ban Nha:

* Dién bién ddm chdy:

Ngudi ta phat hién toéa nha phat hda vao lic 23 gior ngay 12/2/2005, tai tang 21.
San cta ting phia trén tang phat hoa bit dau nghiéng. Véach spandrel giita cac tang
dd khong phét huy tac dung. Bén tay phéai tAm hinh 13 mot ciu thang bén ngoai &
phia Béc, c6 tir trude khi cai tao. Lira chay lan 1én cac tAng trén rdi lan xudng cac

tang dudi.
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Hinh 1-4. Toa nha Torre Windsor

Hinh 1-5. Hoa hoan o toa nha Torre Windsor




Gioi thiéu vé Toa nha Torre Windsor

Tén toa nha Torre Windsor Building

32 ting, cao 106m. Pi vao hoat dong ndm 1979.

Stra chita, cai tao tir ndm 2003. Bét d4u cai tao mit chinh nim 2004.

Céac hang muyc cai tao: Phu 1op chéng chay quanh céc try, sira chita ciu
thang thoat hiém, dau tu thém céac thiét bi ctru héa trong phong v.v...
Chura lap dat binh phun nudec.

So Iroc
vé toanha

Muyc dich | Tir tAng 1 dén ting 3 13 cira hang bach héa. Tir tAng 4 tr& 16n 13 cao 6¢
strdung |van phong.

Theo tiéu chuan kién trac & thoi ky toa nha duge xay dung, khong co
yéu cau chong chay doi véi cau trac cot 161, vach spandrel, khong c¢6 6ng

Hé thé ) A 5

h(‘)en 2?:{ thong khoi ¢ khu vyge phong chay (¢ cau thang v.v...); khong c6 yéu cau
P . & , Y lép dat binh phun nuéc. Tuy nhién, do san cua tﬁng cao nhéit c6 dd cao
chira chay '

dudi 100m nén hién nay toa nha van 13 d6i tuong khong phai lap dit
binh phun nuéec.

T?mg 17 duoc coi la téng ngan cach trén dudi, noi dat cic thiét bi may
mobc cla tda nha.

Chutrac |Toa nha c6 cu tric 161 trung tim 13 bé tong cdt thép. Lai nay dugce ndi
xdy dung |v6i dAm bé tong cbt thép. Day 14 ciu trac théng thudng & Chau Au.

Céc phin bé téng cuia dAm bé t6ng cbt thép bén ngoai bi thitu ryi do héa
hoan, chi con lai phin bé tdng cdt thép & phia trong.

* Nhitng nguyén nhan khién dam chady lan réng tai toa nha Windsor, Madrid.

- Mot 13, do khong ¢ binh phun nudc nén khong déap tt dwoc su lan rong cua
dam chay & thoi diém ban ddu. Theo ludt cta thanh phd Madrid, chi nhitng tda nha
c6 san cla tAng trén cling cao trén 100m méi phai 1ip dat binh phun nude. O toa nha
Windsor, 6 cao nay 13 96m. Khac v4i & Nhat Ban, nhitng toa nha vin phong cao
hon 11 ting (khoéng 45m trd 1én) déu c6 nghia vu 18p dt hé thdng nay.

- Hai 13, khong c6 vach spandrel (vach ngén Itra lan 1én cac tAng trén) nén lira lan
1én tan noc tdoa nha. P& ngin Itra chiy lan 1én cac tang trén, & Nhat Ban, cac bic
tuong c6 d6 cao hon 90cm ddu phai 13 tuong chiu ltra. Hién nay, & Madrid, d6 cao
nay 1a 1,5m.

- Ba 13, do khong phai 1a cau tric chiu lra nén mdt bd phéan cia cAu tric da nhanh
chéng sup db. Luit phap ¢ thoi diém xay dung khong yéu cdu toa nha phai c6 cdu
tric chiu ltra. Phan dang dugc cai tao khong sup db. Hién nay luat ctia Madrid da
thay d6i, theo d6 yéu ciu céc tda nha phai chiu dugc lira trong vong 3 tiéng.
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Hinh 1-6. Hoa hoan tai Madrid
1.3.2. An toan chay tai My va Chau My

a) Hoa hoan da thiéu rui tdn ndc toa nha ngin hang First Interstate tai
Los Angeles, USA vao 4/5/1988

Hinh 1-7. Héa hoan ¢ toa nha ngdn hdang First Interstate

Dia diém: Thanh phé Los Angeles, USA.

Muc dich str dung: Toa nha van phong.

Céu triic: Cot thép, khung nhom.

S6 ting: 62 tAng trén mit dit, 4 tAng ham.

Chiéu cao: 262m (chiéu cao mdi tng: 4m).

Thiét bi phun nuéc: Khong c6 (Khi xay ra héa hoan, chi toa nha dang tién hanh
x4y dung hé thdng phun nudc theo ¥ mudn chi quan ctia minh).
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Téng phat hoa: Vin phong thng 12.

Nguyén nhan hoa hoan: Héa hoan do dién.

Pham vi bi thiéu rui: Tir ting 12 dén ting 16 (tdng cong: 5 tAng).

Thoi gian ctru hda: khoang 4 tiéng.

Thiét hai v& nguoi: 1 nguoi chét (k¥ su quan 1y toa nha), khoang 40 nguoi bi thurong.

b) Héa hoan tai Trung tim Thuong mgi thé giéi sup db nam 2001

3WTC - Hotel - 22 Floors

4WTC - South Plaza Bldg - 9 Floors
5 WTC - Nouth Plaza Bldg- Floors
6 WTC - US Custioms House

7 WTC - 47 Floors

\ L\ 7 }‘r\ / / _ | 1WTC-North Tower - 110 Floors
2 WTC - South Tower - 110 Floors

N

~TT

Hinh 1-9. Téng mdt bang khu thap déi WTC

- Din bién vu chdy: Mot tiéng né vang 1én, trong vong 10 phit, khoi den da bao
trum va lan téa 1én tAn noc toa nha sau vu nd. C6 250 thang may phai dimg hoat
dong do mét dién. Nguyén nhan: M6t qua bom hen gio duge cai trong 6 t0 da phat
nd trong bai d6 xe tang him 2, gAy nén mot 13 thing 16n xudng téi tAng ham 4. Sau
tiéng 1nd, toan bd hé théng dién va dién thoai trong toa nha bi ngung tré. Vuy nd 1am 6
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ngudi chét, 1.040 ngudi bi thuong. Khéi lan toa 1én téi tng 93 cua 2 toa thap, ca 4
cau thang déu ngép trong khéi. Nguoi trong tda nha bat budc phai thot hiém béng
nhitng cAu thang ngap khoi. Mét khoang 4 tiéng dé so tan hét toan bd nguoi trong 2
toa thap (khoang 50.000 nguoi). Nhu'ng ngum bi méc ket trong thang may da duoc
ctru song 10 tiéng d6ng hd sau do.

- Thiét hai va tinh hinh thoét hiém tai Trung tim Thuong mai thé gii: Khoang
15.000 ngudi da kip thoi thoat hiém. Khoang 90% sb ngudi & cac ting phia dudi
duoc ctru thoat an toan.

- Nhimg nguyén nhén thanh cong trong thoat hiém tai Trung tm Thwong mai thé
gidi: Hé théngdén thoat hiém hoat dong t6t va dam bao di 4nh sang. Bang phan
quang dugc dan trén ciu thang. Hoat dong dién tap thoat hiém duoc to chic nita nim
mdt 1an. Pam bao duge 16i di trén ciu thang danh cho ngirdi bi thwong tir trén xubng |
va linh ctru hoa tir du6i 1én. Khéng thiy tinh trang hoang loan tai cac cAu thang.

¢) Chdy tgi Khdch san 32 tang & My ngay 25/01/2008

Mot ngon Iira bung phat trén néc song bac va khach san Monte Carlo trong thanh
phd Paradise, bang Nevada, My vao ngdy 25/01/2008 va lan rat nhanh. Khéch san c6

32 tﬁng va toa lac trén mot khu dit c6 dién tich 8.400m>. Lira bao boc 4 hoac 5 téng
trén ciing. Mot gi® sau dam chay bi khéng ché. Anh: Fox News.

Hinh 1-10. Héa hoan tai khach san Monte Carlo, My
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d) Chdy tai Ngin hing 41 ting New York ngay 18/7/2007

Lira bung 1én tai tAng 17 cta tda nha ngan hang Deutsche Bank tai thanh phd
New York, My vao ngdy 18/8/2007 do mdt s6 cong nhan hit thude 14. 10 tAng cua
tda nha chim trong lira. Vao thoi diém hoa hoan x4y ra, toa nha 41 tAng dang dugc tu
stra. Hai linh ctu hoa thiét mang khi dép Ira va 115 déng nghiép cta ho bi thuong.

Anh: The New York Times.

Hinh 1-11. Hoa hoan tai ngdn hang, NewYork

e) Chay tai toa nha 56 ting, Caracas, Venezuela ngay 14/10/2004

Toa nha 56 ting trong khu phtrc hop Parque Central tai thanh phb Caracas, thu d6
Venezuela bi chiy vao dém 14/10/2004. Pam chay dién ra trong hang chyc gid va

lan khip 26 tAng. Anh: CBS News. Ngudn: VnExpress.

Hinh 1-12. Hoa hoan tai Caracas, Venezuela

R DAHO0M oo HA@NOl
THU Vi L’fﬁ* ‘
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Jf) Chay tai toa nha Andraus 31 ting, Sao Paulo, Brazil nim 1972

Ngon Itra béc 1én tir ting 3 va tang 4 trong ctra hang bach hoa va thiéu tryi cho t&i
tAng trén cung. Hoa hoan kéo dai trong 11 gidr 30 phut, hau qua 14 16 ngudi chét va
375 ngudi bi thuong.

Hinh 1-13. Héa hoan tai Toa nha Andraus, Sao Paulo, Brazil, 1972

1.3.3. An toan chay tai Nhat Ban

a) Tinh hinh chung

3 Chau A, Nhit Ban 12 mot trong nhimg nudc ludn phai ddi mit véi nhitng i ro
nhu dong d4t, hoa hoan va 6 nhidm. Chinh vi vy cdc nganh khoa hoc nghién ctru vé
dong d4t va an toan ddi véi cu dan ludn dwoc chu trong va dAu tu. Nhat Ban 13 mot
trong nhitng nudc hang dAu thé gidi c6 kinh nghiém td chiic an toan phong chay cho
kién triic d6 thi.

Hinh 1-14. Héa hoan ¢ Nhdt Ban
Theo 56 liéu nghién citu ciia Dai hoc Khoa hoc Tokyo:
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Dan s Nhat Ban va sé vu héa hoan (1946 - 2000)
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Biéu do 1. Ddn 56 Nhdt Ban va so vu héa hoan

S$6 vu héa hoan tai cac tda nha theo muc dich str dung

Warehouses . L
Business offices 724 2% Eating and drinking
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Biéu d6 2. S6 vu hda hoan tai cdc toa nha
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S6 vy héa hoan tai cac tda nha theo tirng thang

3500 |
3000 |
2500 |
2000 |
1500 }

500 |
0

1000 i

January

February

Nguén: Bdo cao Phong chay chiia chdy nim 2008

September

December |

Biéu @6 3. S6 vu héa hoan tai cdc toa nha theo tung thang
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Biéu dé 4. S6 vu héa hoan teng véi 10.000 ngudi v sé nguoi chét 1946-2000

Théng qua cac biéu dd trén c6 thé thy, trong nhitng nim trd lai day tai Nhat Ban,
s6 vu hoa hoan ting din 1én, tap trung nhiéu nhat la vao thang dau nim va nhitng
thang cudi niam, khi yéu ciu cin ddp tmg vé cong viée tang nhiéu hon, mét do sir
dung cic cong trinh ciing nhiéu 1én, tir nhu ciu v& 1am viéc cho t6i nhu ciu vé vui
choi, giai tri. Do @6 gip nhiing su ¢ 13 mot 18 tit nhién, khién cho sb vu hoa hoan
gia tang nhanh, thiét hai veé nguoi va cia cling ty 1€ thuin vadi nd.
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Thiét ké kién triic ¢4 16 rd nhimg nhuge diém, xét vé& mit phong chay. D6 1a khong
b6 tri vach ngin chdng chay, ngin lira céc ting trén, thibu ving dng khéi tai khu vuc
phong chay, khu virc thoat hiém. Nha cao tang ludn tiét kiém chi phi xa hoi, thoi gian di
lai va 13 biéu tirgng chinh phuc khéng gian va cong nghé, nhung né lai phai d6i mét voi
nhimng i ro, ma chinh méi trrong séng trén t?mg cao lai 1a mét thach thirc 16n. Viée
nghién ctiu an toan phong chiy cho nha cao ting dong vai tro rit quan trong.

b) Héa hoan trong Toa nha bach héa 13 ting

Vu hda hoan trong Toa nha bach héa 13 ting xay ra vao trua ngdy 29/11/1973 tai
thanh phé Kumamoto, Nhat Ban khién 103 ngudi thiét mang.

Ngon lira phat ra tir phong cau thang gifta tAng 2 véi tAng 3 va thiéu rui cho t6i
tang trén cung. Téng dién tich bi thidu rui 1a 13.500m> C6 103 ngudi bao gébm
khéach hang, nhan vién ban hang, nhan vién x4y dung c6 lién quan di thiét mang.

Mot trong nhitng nguyén nhan dan t6i thiét hai to 16n trén 1 do viéc st dung mot
phén cu thang thanh 16i di ctia nhan vién, 13 noi dit nhimg thung hang héa 16n. Mit
khac cac thiét bi phun nudc di khong van hanh do dang trong qué trinh xay dyng.

Hinh 1-15. Hoa hoan ¢ Kumamoto

¢) Héa hoan tai khu chung cw 20 tang Hiroshima Motomachi théng 10/1996

Dién bién vu chay: Ngon lira bung Ién tir ting 9, pha hiy mot phin ban cbng va
nhanh chéng lan t6i tang trén cing (ting 20) trong vong 20 phit. R4t may khong cé
thiét hai vé ngudi trong vu hda hoan nay.
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Hinh 1-16. Chung cu Hiroshima Motomachi
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Biéu @6 5. Ti Ié stk dung thang mdy dé thodt hiém trong héa hoan

tai chung cu Hiroshima Motomachi

1.3.4. An toan chdy tai cac tda nha siéu cao ting & cic nwéc khac tai Chau A

a) Chdy tai khdch san cao 219m & Thim Duwong - Trung Quéc ngay 2/3/2011

Hinh 1-17. Héa hoan khéch san tai Tham Du’oﬁg




Mot khach san ndm sao trong khu phttc hgp Dynasty Wanxin tai thanh phé Tham
Duong, tinh Li€éu Ninh bdc chay bai phao hoa mimg tét Nguyén Péan vao tbi
2/3/2011. Véi d6 cao 219m, khach san ndy 13 toa nha cao nhét tai Thim Duong.
Anh: shanghaiist.com.

b) Chay chung cw 28 ting & Thwong Hii ngay 15/11/2010

Hinh 1-18. Hoa hogn tgi Thwong Hai

Héa hoan xay ra tai mot chung cu 28 ting trong qua trinh tu sira tai thanh phé
Thuong Hai chiy vao chiéu 15/11/2010 khién 53 ngudi thiét mang. 4 tho han khong
béng cép bi bit do canh sat tinh nghi ho v tinh gy héa hoan. Anh: AP

¢) Chdy tai khach san 44 tiz“ng trong quén thé tru s¢ Dai truyén hinh Trung
wong tai Bic Kinh, 9/2/2009

Hinh 1-19. Héa hoan tai Bdic Kinh
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Nguyén nhan din dén héa hoan 13 hoat déng bin phdo hoa cta ngudi dan nhan
dip Tét Nguyén tiéu gan quén thé try s& Pai truyén hinh Trung wong Trung Qudc.
Anh: AP.

d) Chdy tgi Trung tim Tai chinh Thé gii, cao 101 ting & thinh phé Thuong
Hai, Trung Quéc, 14/8/2007

Hinh 1-20. Héa hoan tai Trung tam Tai chinh Thé gidi, Thirong Hai

Toa nha bi ltra tAn céng tir mot noi gin tAng thugng vao ngay 14/8/2007. Hda
hoan buing phat tai tda nha 101 tAng cao 492m dang trong qué trinh xay dyng. Dam
chdy tai tda nha cao nhit Trung Quéc dugc khéng ché sau 75 phut. Anh: Xinhua.

e) Chdy Trung tim thuwong mgi 21 ting Bashundhara City 13/3/2009, Bangladesh

Hinh 1-21. Hoa hogn tai Bashundhara City
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Ngay 13/3/2009, hra bung phat tir nhitng tAng trén cong cta Trung tim thuong mai
21 ting Bashundhara City tai thi @6 Dhaka ctia Bangladesh. Phén 16n vin phong trong
khu phttc hgp trbng khoéng vao thdi diém hoa hoan xay ra. Chi mt nhan vién bao vé
thiét mang do nhay tir ndc toa nha xudng dét, co 17 ngudi khac bi thuong. Anh: AP.

f) Chay tgi Khu quén thé thip Abraj Al-Bait tai thanh phé Mecca, Arab Saudi,
28/10/2008

Hinh 1-22. Héa hoan tai Khu qudn thé thap Abraj Al-Bait, Mecca

Noi day vdn gift nhiéu ky luc, nhu thap ddng hd va khach san cao nhat thé gidi.
Nhung n6 himg chiu héa hoan téi hai lan trong qua trinh xay dung. Hoa hoan lan dau
xay ra vao ngdy 28/10/2008 va l4n thir hai xay ra vao 01/5/2009. Anh: xcitefun.net.

1.4. TINH HINH AN TOAN CHAY TRONG CAC KIEN TRUC CAO TANG
VA SIEU CAO TANG O VIET NAM

O Viét Nam, kién trac siéu cao téng that 1a méi mé. Nhiing toa nha co chiéu cao
trén 60 ting c6 thé ké dén 1a:

- Toa nha Keangnam & Ha Noi, thap chinh cao 344m, bao gém 70 tang ndi va 3
tang ham.

- Toa nha Bitexco ¢ thanh phé Ho Chi Minh, Tu vAn AREP, véi chiéu cao 262m,
bao gbm 68 thng ndi va 3 tang ham, 13 mot quén thé kién tric sidu cao tang d3 tao
nén mot hinh dang kién tric 1am phong pha cho bd mit cta thanh phd va cai thién
dugc moi trudng canh quan.

- Toa nha Vietinbank Tower, Tu van N.Foster, v6i chiéu cao 381m, bao gém 68
tAng ndi va 3 tAng ham.
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Nhin chung, kién tric siéu cao ting & Viét Nam phai di mat voi nhitng thach
thitc 1ién quan t6i an toan sinh mang cia cong ddng vé mit an toan chay nhiu hon
cac nuée khic. Cac nghién ciru cho thiy kha ning thot hiém cho cong ddng ty 18
nghich voi chiéu cao ngoi nha, dic bi¢t trong diéu kién trang thiét bi con han ché.

-360
-1330
—300
~270
—240
=-21Q
~1180
-i150
-120
90

-160

~130

<0 toanha

Toa nha Bitexco K
TP.HCM TP.HCM Ha Noi

Hinh 1-23. Minh hoa nha siéu cao tc”ing o Viét Nam

1.4.1. Thye trang tinh hinh chdy néi chung & Viét Nam qua cic con sb

Tai Viét Nam tir ndm 2002 dén 2006, cac vu héa hoan ngay cang gia ting. Ca
nuéc dd xay ra 11,795 vu chdy, thiét hai u6c tinh 1.710 ty dong. Riéng nam 2009 da
xay ra 1.948 vu chay. Cic vu chay van tip trung chil yéu tai c4c tinh, thanh phé 16m,
noi tip trung hoat déng san xuit céng nghiép nhur Ha Noi, thanh pho Ho Ch1 Minh,
Binh Duong, Dong Nai,..

Cu thé trong khoang thoi gian 2001-2006, tai cac khu cong nghiép trén ca nude
da xay ra 90 vu chay giy thiét hai 343,35 ty ddng. Néu so sanh véi sd vu chay chung
trong toan quéc thi sb vu chay tai cac khu cong nghiép chi chimi 1% nhurng thiét hai
tai sin thi chiém t6i 21%.

Riéng tai tha d6 Ha Noi, 9 thang d3u ndm 2010 trén dja ban thanh phé Ha Noi
xay ra 195 vu chay, nd, gay thiét hai khoang 60 ty ddng, 11 nguoi chét.

S6 lidu thdng ké cac vu chay nha cao ting, siéu cao ting trong nhitng nim gan day
duoc thé hién trong bang 3:
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Bang 3. Thong ké cic vu chay & Ha Ngi
(Nguon: S¢ Canh sat Phong chdy va Chita chay thanh phé Ha Ngi)

Dic diém

STT| Thoi gian Dia diem dim chiy Thiét hai |Nguyén nhén
Do qua trinh
h Chay hop k¥ han thi cong
17735, . A A ;
01 thuat trong 2 tri€u dong xay dung, tia
14/01/2007 A o
buong thang han roi vao
hop k¥ thuit
Do d6t réc
\ \ 1A LA trong hé
|ghs5, | Loamhad Chéy hé thong \yy 5,0 théng thodt
02 141 Lé Duin, khoang dé rac ] 2 BTN
13/02/2008 ik - déng ké rac, dé lua
Hoan Kiém thai . %
bén vao thiet
bi bén trong
aobss, | Toanha Mekong, oy, Khong Do su o6 dién
031 5 1/amo0s (1376 Newyen a0 4 déng ké iy chdy
Vin Cir, GiaLam | 2" ang ke gay chay
F1102, tng 11, Chiv cuc nén
o4 | 1610, |nhaCTAlL Khu P Chans [Khong Do su ¢b dién
16/6/2008 |do thi Linh Dam, | - & dang ké gy chay
\ . i
Hoang Mai
Téng him Toa Chay hoan Do su ¢é dién
05 0"50, |nha A, chungcu  |Chéy noi dé xe |toan 03 xe 4 svchiy
02/7/2008 |17 tang, t0 14, cua cac hd dan |chd va mot $0 gay chay
Thi trin Dién xe khéc
P510, CT6, : . |Do sy cb dién
o6 | 2010, [Khudo thi Chéy tai h 81 t‘ﬁa(zzv f‘:;‘;’ . | tai quat treo
19/9/2008 | Yén Hoa, gia dinh P510 |, 39 VAW romg gay
NP s0 tai san khac ,
Cau Giay chay
Hgthongongdan |~ poas bs duong
h rac thai chung cr | Chay h¢ thong |« %, B
07 16705, 12 thng éng din réc ong dan rac Do so xuat
20/6/2009 55 Vi Ngoc Phan, | thai ‘:i}gal :gntarg 8 |batcan
Déng ba ntang
R Chay db ding
P806,.34T, Khu.d ) | ) ¢ s
08 18742, thi T;un I,—I(‘)au © Chay tai ho gia |gia dinh, tai Do su ¢0 dién
08/11/2000 | T TTUDBHOD T 4 pg06 |sankhong  |gdy chay
Cau Giay , X
dang ké
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Bang 3. (tiép theo)

; B - « X P
STT| Théigian |  Dia diém ac diém Thigt hai Nguyén
dam chay : nhdn
HO thu ric va Chéy taihé | Chdy dwong éng |Do ngudi dan
09 19"22, hop k¥ thudt dién  |thu rac va thu rac va dwong |wirt tan Itra
20/12/2009 |CT4-1, M3 Tri Ha, hop k¥ thuat |dién trong hop k¥ | vao hd thu
Tu Liém dién thuat rac
Chung cu 18 tang, e Ak Do nguoi dan
18%08, |JSC34, 164 Khudt |Chdy éng | 2 PEWOIChet | o lia
10 ¥ , toan by duong . X
10/3/2010 |Duy Tién, thu rac én vao ho thu
Thanh Xuin 8 rac
s, [Ting 1 Tonthip |06 ding Db dingsinh |~
10715, tai phong lam | hoat va mot s6 Do su ¢6 dién
11 B Keang Nam, N T A A .
06/11/2010 M3 Trl. Tir Lie viéc vanha ¢ |tai san khong gay chay
L AELE epeN dang ké
P1401, Tda nha o D 5
14h10, 01, Toanhd | . & ding|Khoing 0 SU €O
12 14/01/2011 Artech Building, trong eia dinh | 12 tricu k¥ thuét
172 Ngoc Khénh g8 ; gy chay
Chung cu 14C 3 , £ e
21%00, ’ _ |Chéay d6 ding |Khoan, D 0 dié
13 Dinh Cong, Thanh | 2 40 ding| Rhoang 0 sy ¢0 dien
24/4/2012 Td trong gia dinh |20 triéu giy chay
Chung cu M3, M4 Do su cb
04"15, |86 91 Nguyén Chi |Phong k¥ Khong . A
14 " a3 A ky thuat
03/2/2012 | Thanh, Quén thudt tang 2 [thong ké Av chd
Péng Da B8y chdy
Chung cu 34T, { L.
s 11°%00, N ungH‘ g:ﬁg;lléi Khoang Do s ¢6 dién
rung Hoa, . A s
N . 3 10t h:
25/3/2012 Chu Gidy hoa thng 12 ricu gay chay
Toda nha 33 ting
Khi hay | Chay toan bo-hé o
1630, |caa EVN Viét -u'vge chay | Chay toanbo-he |, |+ o6 dien
16 2 Nam. s6 11 la tang ham | thong cap dién, sv cha
15/12/2012 | Nam, s6 ctia toa nha .. | thiét bidign. . .| &Y
Cua Bac
A P 1 k~ r d -\ A .
05200, Chung cu 31 tang hoAng -Ay , Chay 1forng~ dién Do sy ¢b dién
17 53/12/3012 CT5B Xa La, thuat dién trong hp k¥ sv cha
Ha Pong thng 11 thuat say ehay
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1.4.2. Thuec trang tinh hinh chay trong nha cao ting va siéu cao ting tai mot
s6 thanh phd 16m ciia Viét Nam (Nguon: 12)

a) Trén dia ban Ha Nji

Theo théng ké ciia S& Canh sat Phong chdy - Chita chdy, trén dia ban thanh phé
Ha Nbi hién c6 khoang 200 tda nha cao hon 10 ting dugc sir dung 1am chung cu,
trung tAm thwong mai, vian phong, khach san; 368 toa nha tir 7 ting trd 18n thi 2/3 b
tda nha nay khong dam bao cic yéu cu cua cong tac phong chiy chita chdy.

al) Vu chdy tai toa nha 21 tang, chung cuw M3-M4, & s6 91 Nguyén Chi Thanh

Vu chdy xay ra vao sang 3/2/2012, tai toa nha 21 ting, chung cu M3-M4, & s6 91
Nguyén Chi Thanh. Diém chay xuét phat tir ting 2 - khu k¥ thuat dién. P4y ciing 1a noi
trong gitt xe may & khu nha nay. Hoa hoan theo duong 6ng k¥ thuat tir ting 2 va 3 bdc
lén 21 tﬁ?mg clia tod nha, 1am toan bd khu B chung cur bi nhiém khéi ning. Sau khoang
20 phat ctu chira, va héa hoan co ban dugc khéng ché va dap tat. Tuy nhién, dén 8h
séng cding ngay, cong tac ctru hd nhitg ngudi mic ket van tiép tuc duoc trién khai.

Hinh 1-24. Hoa hogn tai chung cuw M3-M4

a2) Vu chay o toa nha 34 tdng khu dé thi moi Trung Hoa - Nhan Chinh - Ha Noi

Vu chiy 16n xay ra tai cin hd thudc ting 12 cua tda nha vao 10h30' ngay
25/3/2012. Dam chay khién hang trim ngudi dan sdng trong tdoa nha hoang loan.

Nguyén nhan ban dhu duge xac dinb-c6 thé 13 do chap dién tu diéu hoa cua cin
phong. Piy 1a can h do mot cong ty thue lam van phong. Viée sir dung dién ctia cén
phong duoc tinh todn cho mot can hd ¢. Nhung voi vige chuyén dbi muc dich st
dung cho cong ty thué, dan t6i viéc tiéu thu dién 16n hon cong suét tinh toan. Vi vay
c6 hién tuong qué tai, bi chip dién. Pay khéng phai 12 14n dau toa nha 34T xdy ra
hoa hoan.
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Hinh 1-25. Hoa hoan tai chung cw 34T Trung Hoa - Nhdn Chinh

a3) Vu chéy tai chung cu JSC 34, tai 164 Khudt Duy Tién, qudn Thanh Xudn

Vu chdy x4y ra ngdy 10/3/2010 khién 2 nguoi thiét mang thyc sy 13 161 canh bao
vé chit luong xay dung nhiéu cong trinh nha cao ting hién nay. Theo thong tin chinh
thirc tir trang web ctia Cong ty cb phﬁn Pau tu va Xay dung sb 34 - Hancorp 34
(thudc Téng cong ty Xay dung Ha Noi) - don vi cha dau tu chung cu JSC 34, thi:
"Khu vin phong 1am viéc va nha & JSC 34 tai 164 Khuat Duy Tién, quin Thanh
Xuén (thanh phé Ha Ni) c6 gia tri 145 ty ddng, dat tiéu chudn ISO v& chit luong
xay dyung nha cao tang".

ad) Vu chdy xdy ra tai toa nha siéu cao ting Keangnam, Ha N§i ngay 27/8/2011

Khu vire xay ra chay 13 tda nha nam canh tda nha 75 tAng. Thoi diém bat dau hoa
hoan, nhiu cong nhan dang 13m viéc tai day bat ngd nghe thiy nhimg tiéng nd 16n
phat ra tir trén ting thuong.

Hinh 1-26. Héa hoagn tgi toa nha Keangnam
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Theo mot sb cong nhin c6 mit tai hién truong, nguyén nhan 13 do trong qua trinh
cht han, tan lira bi bn vao bo phan bao 6n cia thiét bi gidi nhiét. Sau khi nhan dugce
tin bao, phong canh sat PCCC Ha Noi da diéu dong hai xe chita chay dén hién
treomg. Khu vie cong trudng bi phong téa. Canh sat dung xe thang tiép can khu vuc
héa hoan. Dén 15h, d4m chay da dugc dp tht. Pay khong phai 1 14n dau tién hoa
hoan bung phat tai Keangnam.

a5) Vu chay tai Trung tdm diéu hanh va Thong tin vién théng Dién lyc Viét Nam,
dia chi sé 11 phé Cika Bdc - qudn Ba Dinh, Ha Noi

Pay 12 toa nha gdm 3 tAng hdm, 2 toa thap 33 va 29 tAng, tach biét nhau tir tang 5.
Day 1a mét toa thap voi kién triic hién dai, 13 biéu twong clia nganh ning lugng. Sau
khi hoan thanh, tda thap s& 13 try s¢ van phong lam viéc cao cip cta Tap doan Dién
luc véi cac tién nghi stir dung va trang thiét bi hién dai bac nhét tai Viét Nam.

Vu chdy bét diu vao khoang 16h30 ngdy 15/12/2011. Dam chdy bét dau bung
phat tir tAng him ciia toa nha. Ly do khién tda nha bi chdy 1 do cong nhan han xi dé
bén xi lira vio day bong thuy tinh clia may diéu hoa (vét liéu bao 6n - cach nhigt).
Sau d6, d4m chay di lan ra khip ba tAng hdm va gdy khoi 16n khién nhidu nguoi
méc ket & trén cac tAng cao. Nhiéu cong nhan di phai di clp ciru vi bi ngat khéi do
toa nha duge boc kin bing kinh. Canh sat d4 khéng ché dam chay 1an thr nhét thanh
cong. Pén 1h30 sang (16/12), toa nha bi bdc chay trd lai do lira vin con 4m i. Hai xe
ctru hoa tiép tuc dén hién truong dé dap tit ddm chdy vao ngay 15/12.

Hinh-1-27. Héa hoan tai toa nha Dién luc

b) Tai thanh phé Ho Chi Minh

Tinh dén nam 2012, thanh phé co 184 chung cur cao tang thi c6 dén 80% khong
c6 dng théng gié, hit khéi, dén, coi bao dong chay. D6 laly do dan dén vy chay 16n
tai hai tda nha cao tAng Imexco nim 1989. Vu hoa hoan xay ra vao ngay 29/10/2002
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da 1am thiéu ryi phan 16n tda nha ITC. Vu chay toa nha 32 tﬁng O trung tdm Sai Gon
24/05/2009 tai dwong Lé Duén, quan 1, TP. Hb Chi Minh 13 c4c thi du dién hinh,

Hinh 1-28. Minh hoa mét sé vu chay ¢ cac thanh pho”' lon cia Viét Nam

bl) Héa hoan tai toa nha IMEXCO ngay 14/10/1989

Vao thoi diém bi chay (10/1989), toa nha IMEXCO ¢6 12 ting ndi, 1 ting hdm va
1 toa nha cao nhét ¢ thinh phd H Chi Minh. Cong trinh bj chdy rui hoan toan.
Khong bi thiét hai vé ngudi nhung thiét hai nang v& tai san (hon 20 ty ddng). Mit tién
clia toa nha duge bao boc bdi cic tAim bé tong t6 ong, va ching da lam cén tré nudc
chita chay phun vao. O thoi diém do, xe ctru héa chi ¢6 thang dat 4o cao téi ting 8,
khong c6 mit na va quin 4o chdng chay cho linh ctu hoa. Vi vay, cho du c6 46 xe chita
chay va 450 can by chita chdy nhung phai t6i ngay hém sau d4m chay méi duge dap tit.

b2) Héa hoan tgi toa nha 32 ting & Trung tém Sai Gon ngay 24/5/2009

Day 1a toa cao dc cin ho cho thué coa khu phttc hop cao cdp Kumho Asiana
Plaza. Khu nay dang trong qua trinh hoan thién v6i 260 cin hy. Nguyén nhan ban
dau gay chay 1a do khi gas ciia hé thong dan lanh bén héng phai clia toa nha bi xi,
Ltra béc chay, khoi tre“ing mu mit. Theo théng ké, it nht 35 cuc nong lanh bi thiéu
ryi. Khong c6 thuong vong.

b3) Héa hoan tai cao éc Phiic Thinh - thanh phé Ho Chi Minh vao 3/10/2012

Cao 6¢ Phiic Thinh thanh phd H Chi Minh nim tai 341 dudng Cao Dat, phudong
1, quén 5 bi héa hoan vao lic 20g ngay 3/10/2012. Lira phat ra tir ting 4 cua tda nha.
Khéi den lan truyén 1én dén ting 14. Toa nha c6 khoang 300 cin hd. Sau khi c6 su
cb, cong an ctru hoa da kip thoi c6 mit va dap tat dam chay. Khong c6 thiét hai 16n.
1 nguoi di cip ciru.
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1.4.3. Phan tich nguyén nhén ciia cic va héa hoan tai cic tda nha cao ting va
siéu cao ting & Viét Nam va nwéc ngoai

Nha siéu cao ting c6 mirc 46 nguy hiém chay cao hon rit nhiéu so véi cac nha cé
s6 ting binh thuong khac. Nguy hiém chay di véi ngudi trong cc nhd, cong trinh
siéu cao ting cao hon rat nhiéu so v6i cac cong trinh thip tng do kho khin trong
thodt nan, phirc tap trong qué trinh chita chay. Nguyén nhan chinh din dén tham hoa
khi chdy xay ra trong céc nha siéu cao tang 13 dudng thoat nan bi c6 lap béi san
pham chay va ngon lira.

Nha siéu cao ting c6 nét dic trung 13 d4m chay phat trién nhanh theo phuong
théng dung, rét phtrc tap trong viéc dam bao thoat nan va thyc hién cac hoat déng
cfru nan. San phdm chdy chira day dwong, 16i thoat nan, giéng thang may, budng
thang bg. Toc d6 lan truyén khoéi va khi doc theo phuong thing dimg cuc nhanh. C6
thé dat hang chuc mét trong mdt phut. Thuc té cac vu chay cho théy, chi trong vai
phiit dAu tién, c4 toa nha ¢ thé bi nhidm khéi hoan toan va con ngudi khong thé
chiu duoc trong do néu khong c6 cac phuong ti€én bao hd ca nhan nhu thiét bj thé.
Nhitng ting trén cling thudng bi nhidm khéi manh nhét. D6 lai chinh 12 noi trinh sat
cfru ngudi bi nan va chita chiy gip nhiéu khé khin nhit. Khi chay x4y ra thudng
dan dén hu hong thiét bi thang may va hé théng bao vé chdng chay.

Phén tich thiét hai vé nguoi do chdy gdy ra trong cac toa nha choc troi duge xdy
dung vao cubi thé ky XX ciling nhu vy chay tai Trung tdm Thuong mai qudc & tai
New York sau vu khing bb ngay 11/9/2001 cho thiy cac yéu t6 din dén tham hoa 14
do céc nguyén nhan chi yéu sau:

- Két cAu xay dung va thiét bi k§ thut c6 giéi han chiu lira thip, dic biét 1a ddm
va vom bang kim loai;

- Khéi tich bén trong tda nha rét 16n, khong dugc phan khoang chay;

-Sé lrong buéng thang b thoat nan khong nhiéu, chiéu rong vé thang hep;

- C6 1t nhidu 16 mé tfong tudng va san ngin phuc vu cho hé théng diéu hoa
khong khi, thiét bi dién va cac thiét bi k¥ thuat khac;

- Khong c6 ké hoach thoAt nan trong trudng hop su ¢b va chay xay ra;

- Thiét ké tran treo bang vat liéu d& chay; |

- Vit liéu ép tuong, san va db dung nédi thit v.v... bﬁng vat liu chay.

Nhimg yéu t6 néu trén cong véi s6 lwong ngudi ddng trong cac phong din dén viée
phéi xép cac nha, cong trinh sidu cao ting da ning thudc loai diic biét, thu hut sy quan
tAm clia cac nha thiét k& va co quan thanh tra, co quan phong chdy chita chay.
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Tuy nhién & Viét Nam, cac vu chay dién ra lai chi1 yéu do céc nguyén nhan sau day:

a) Do y thurc ciia nguoi din

- Theo Céanh sat Phong chay chita chiy Cong an thanh phé Ha N6i, nguyén nhan
clia vu chiy Chung cu JSC 34 14 do lira phét ra tir budng chira réc ciia toa nha. Rét
nhiéu nguoi dun niu than to ong, than hoa, hit thudc 14, d6t vang ma... roi db tro
than dang chay vao 6ng db rac, tao ra nguy co gy chay.

- Mot sb can ho da st dung dién qua tai dan t6i chap dién.

- Mot s6 ho dan st dung can hé vao muc dich vin phong hodc kho chira dd.

- Nguoi dan sir dung nha cao tang khong hiéu biét hodc khéng chip hanh nghiém
chinh c4c quy dinh, tiéu chuin vé PCCC nha cao tang nén tu ¥ cai tao sira chira 1am
anh hudéng dén cac diéu kién an toan PCCC, nhu viéc khoa cira thoat 1én mai, 1am
ctra sat xép ngin hanh lang chung 1a mot vi dy.

b) Do 16i thiét ké

- Thiét k& tong mit bang bét hop 1y vé mit an toan phong chay.

Céc tdoa nha xiy chen trong khong gian d6 thi phan 16n khong dat yéu cau vé
dudmg ctru héa va duong thoat hiém. Puong khong du chidu rong, khong di chidu
cao. Mit nén 13 san bé tong khong chiu dugc tai trong ctia xe ctru hoéa.

Béo céo gidm st tinh hinh x4y dung cac khu d6 thi méi cia UBND thanh phd Ha
Noi méi day di bao déng vé tinh trang céc chi dau tu thudng chi chi trong dén vie
xay nha d& ban, ma "quén" viéc xiy dung va khdp ndi cc cong trinh ha ting giita
bén trong va bén ngoai khu do thi. H qua 1a, hang loat cac "S¢ dao" d6 thi ra doi ma
khong c6 méi lién hé hiru co véi toan bd doi sdng d6 thi.

Hé théng dién chiéu sang, céng thoat nudc cii nat; hé théng chira chay, thoat nan
va c4c trang bi, phuong tién da 15i thoi, tiém 4n nguy co chay nd rit cao.

- Thiét k& kién trac c6 nhiéu bd phan khéng phi hop.

- Puong bng db rac phai duoc thiét ké bang thép, bé tong chiu nhiét, nhung mot
sb duong dng da khong dwoc 1am ding quy dinh (trudng hop tai Chung cu JSC 34).

- Cira x4 réc cia timg tAng khong duoc phép dat lién ké; song song v6i cau thang
méy va dbi dién v6i budng thang thoat hiém, lam anh hudng dén duong thoat hiém.

- Mot s ciu thang bo thoat hidm da khong thiét ké budng thang cao ap.

¢) Do Chii diu tw bé qua mét s6 hang muc diu tw lién quan t&i an toan chdy

- Thiéu dAu tu trang thiét bi k¥ thuat:

Céc toa nha cao ting hién nay khong hé c6 hé thdng thong gi6, hit khéi, cira
thoat him lién tuc bi khoa khién nguoi dan gip khé khin khi c6 hoa hoan.
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H¢ thong dién phy (phuc vu chibu sang cira thoat hiém, ciu thang bd) cua tda nha
khong hoat dong khi ngudn dién chinh bi cit. Chinh diéu nay khién ngudi dan bi ket
lai, khong thé nhin thiy duong dén cira thoat hiém khi khoi lan toa.

Céc phuong tién phong chay chita chay céc toa nha cao ting gip nhiéu kho khan.

d) Buong long cong tac Quan ly sir dung

- Thiéu phd bién cho ngudi dan kién thirc, 1am chi ban than khi c6 tinh hubng
hoa hoan xay ra. Trong viéc quan 1y 1ip dit hé thdng dién va cac thiét bi tiéu thu
dién trong cac cong trinh con nhiéu so hd. D& xay ra hién tuong qué tai va su cb
khac vé dién.

- Tinh trang budng 1éng quan 1y ctia can bd quan 1y tda nha va chinh sy thiéu hiu
biét ctia nguoi dan trong viée tu ¥ x4y dung cAc 16ng st chbng trom trong céc cin hd
cling 12 nguyén nhan lam cho Iyc lwgng ciru hoa khong tiép can duoc khi xay ra chay.

e) Cong tic Qudn Iy thiét ké lién quan téi an toan chdy chwa trigt dé

- Khi 18p, phé duyét dy an d&u tu nha cao tﬁng khong c6 ndi dung PCCC hoac ¢b
nhung bi cit bo véi 1y do khong di von dAu tu. Hb so thiét ké nha cao ting chua
duoc thAm duyét vé PCCC trudc khi thi cong hodc khong dugc nghiém thu vé
PCCC trude khi nghiém thu ban giao cong trinh.

- Chua xem xét k¥, hodc bd qua céc 151, thiéu sot trong qud trinh thAm duyét thiét
ké, nghiém thu v& PCCC va trong kiém tra an toan PCCC déi v&i céc nha cao ting.

- Hé théng dién phu (phuc vu chiéu sang cira thoat hidm, ciu thang bd) cua tda
nha khong hoat dong khi ngudn dién chinh bj cit. Chinh diéu nay khién nguoi dan bi
ket lai, khong thé nhin thiy dudng dé chay dén cira thoat hiém khi khoi lan toa.

1.5. HOI THAO QUOC TE VE AN TOAN CHAY NHA CAO TANG TAI
VIET NAM

a) Dién dan trao d6i vé an toan chdy tai Viét Nam

Ngay 5/8/2010, Téng cuc Tiéu chuin Po ludng chit luong phdi hop véi Hiép hoi
cac phong thit nghiém durgc 0y quyén ciia My (Underwriters Laboratories Inc. -UL)
t chirc Dién dan Trao d6i thong tin vé vAn dé an toan chay cho nha cao ting tai Viét
Nam. Tham dy Dién dan phia Viét Nam gém dai dién Téng cuc Tiéu chuén do ludng
chit luong (TCDLCL), B6 Xay dung, Cuc Canh sat PCCC va Ciru ho (B Cong an)
va khach moi. Phia UL gom 6ng JC Sekar - Giam déc diéu hanh UL tai Péng Nam
A, 6ng Ng Soon - Gidm dbc thuwong mai UL tai Dong Nam A.
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Muyc dich ctia dién dan 1a néu Ién thyc trang van dé& hoa hoan & Viét Nam noi
chung va tai cac toa nha cao tﬁng noi riéng véi sy tham gia trao ddi cua cac dai biéu
tham dy. Ngoai ra, cac chuyén gia dén tir UL ciing chia sé mot s thong tin va kinh
nghiém trong viéc x4y dung cac chién lugc phong va chdng hoa hoan tai mdt sb
nudc trén thé gisi.

Theo céc chuyén gia, an toan chiy nha cao ting khong phai 13 van & riéng cta
céc nudc dang phat trién (trong d6 c¢6 Viét Nam) ma né xdy ra & moi quc gia khac.
Trong nhiéu nim qua, UL d& thu thdp thong tin cua cac vu hda hoan, phan tich
nguyén nhan va xiy dung thanh mét co s¢ dit liéu v& an toan chiy dé 1am can cir
xdy dyng cac giai phap giap dé phong vi gidm thiéu rui ro lién quan dén chay nd
cho céc cong trinh xay dung.

Hinh 1-29. Dién dan trao déi vé an todn chay tai Viét Nam

b) Hpi thio Quéc té vé an toan chdy tgi Chiu A

Vién Nghién ctru Phong chay thudc Dai hoc Téng hop Tokyo Nhét Ban va Vién
Quy hoach Kién trac do thi thudc Trudong Pai hoc Xay dung da ky thoa thudn hop
tac trong linh vyc nghién ctru va dao tao trong linh vuc an toan chéy. Theo d6 hai
bén da déng td chirc hai khoa dao tao vé& an toan phong chay ¢ Viét Nam va mot
khoa & Nhat Ban. Tir két qua thanh cong cho théy, vAn @& an toan sinh mang cho cu
dan séng trong cc toa nha cao ting 13 diéu can dugc quan tAm triét dé khi né dang
tr& thanh vAn dé thach thirc khéng chi cho Viét Nam ma con cho toan thé gidi.

Tt ngdy 7-9/11/2014, Hbi thao 1an thir ba clia "Dién din Gido duc / Nghién ciru
An toan chay ning cao tai Chau A" v6i chi dé An toan chay trong t6 hop da chire
niing & Chéau A duoc 6 chirc tai Truong Pai hoc Xay dung (NUCE) va phdi hop tb
chirc bai Vién Quy hoach va Kién tric D6 thi (UAI) truc thudc Truong Pai hoc Xay
dung. Hoi théo ¢ sy tham gia clia cic chuyén gia vé an toan chay khéng chi tir Viét
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Nam ma con tir Han Qudc, Nhét Ban, Bangladesh, New Zealand va Pai Loan. Chi
dé ctia hoi thao tip trung vao an toan chay trong cac khu phtrc hgp da chirc nang
hién dang 14 m{t xu hudng trong xay dung d6 thi. Két qua cua hot thdo s€ c6 mdt vai
trd quan trong trong viéc hinh thanh cdc chinh sach nhim x4y dung b sung luat
dinh va céc quy dinh phong chdy dé dam bao cho sw an toan, phat trién, viin minh
trong cudc sdng.

Hinh 1-30: Toa dam An toan chday Chdu A lan thir 5, ndm 2016 tai Dai Loan.
Poadn dai biéu Viét Nam phia tay phdi (Hang trén thir 2: Dodn Minh Khéi;
Hang 2 tir phdi qua trdi: Pham Thiy Loan, Ta Quynh Hoa, Ddo Tang Kiém)

1.6. KET LUAN

Phat trién nha siéu cao tang 13 xu thé chung ciia thdi dai, tuy nhién ciing tiém 4n
nhiéu thach thirc v& an toan sinh mang. Trong d6 nguy co vé chay nd trong nha cao
tAng va sidu cao tAng ngdy cang cao.

Nhitng nim gan day, cdc vu hoa hoan dién ra trong cac nha cao ting va siéu cao
tang gia ting ca vé s6 luong va mirc d6 thiét hai. Vi dic tinh nha siéu cao tAng nén
viéc ctru hoa va ciru ho rat kho khin, tinh mang con nguoi bi de doa cang 16n. Co
nhiéu nguyén nhan giy hoa hoan, tir thiét k&, thi céng dén trong qua trinh str dung,
quan ly khong tuan thu cac quy dinh PCCC.

Tai Viét Nam, nha si€u cao tﬁng ciing dang bit d4u xult hién va phat trién, trong
khi d6 kinh nghiém vé an toan ch4y trong nha siéu cao ting chwa c6 nhiéu, cac quy
dinh chua dﬁy du va hoan thién. Do d6, viéc tim hiéu, hoc tap cac kinh nghiém cua
cic nude trén thé gi61 va lua chon nhitng dac diém phu hop véi diéu kién Viét Nam
13 rét cAn thiét.
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Chuong 2

CO SO KHOA HQOC TRONG AN TOAN CHAY
NHA CAO TANG O VIET NAM

2.1.CO SO PHAPLY

2.1.1. Cac vin ban lién quan téi an toan chay

Viét Nam ciing rit cht trong dén vin dé chay nd thong qua viéc ban hanh nhiéu
viin ban quy pham phap luét lién quan nhu Luat Phong chay va chira chdy, cac vin
ban dudi Ludt, Nghi dinh 209/2004/ND-CP. V& tai liéu k¥ thuat ching ta hién c6 46
tiéu chun quéc gia TCVN lién quan dén PCCC trong d6 c6 25 TCVN chip nhan tir
tiéu chuin qudc té ISO. Bo Xay dung ciing vira hoan tat viéc xay dung va sip ban
hanh mot tai liéu k¥ thuat quy dinh vé an toan chdy cho cong trinh x4y dyung.

2.1.2. H¢ théng Tiéu chuin an toan chdy & Viét Nam

Hién nay céc tiéu chuan vé phong chong chay no trong hé thong Tiéu chuan Viét
Nam bao gom cac ti€u chuan sau:

Bang 4. Hé théng tiéu chuin PCCC Viét Nam

STT 86 hi¢u Npi dung tiéu chuin

1 | TCVN 5040-1980 | Thiét bi phong chay va chita chay. Ki hiéu hinh v& dung trén so
d6 phong chay. Yéu ciu ki thuat.
2 | TCVN 3890-1984 | Phuong tién va thibt bi chita chay: B tri, bao quan, kiém tra,
bao dudng.

3 | TCVN 3991-1985 | Tiéu chudn phong chay trong thiét ké xay dung.
Thuét ngit - Pinh nghia.

TCVN 3255-1986 | An toan nd - Yéu ciu chung.

TCVN 4878-1989 | Phin loai chay.

TCVN 3254-1989 | An toan chdy - Yéu cau chung,.

TCVN 4879-1989 | Phong chay - Dau hiéu an toan.

TCVN 5279-1990 |Bui chdy - An toan chay nd - Yéu cau chung.

TCVN 5040-1990 | Thiét bj phong chdy va chita chy;
Ki hiéu hinh v& dyng trén so @5 phong chay;
Yéu cau ki thuat.

Vil |wu|
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Bang 4. (tiép theo)

STT S0 higu Npi dung tiéu chuin

10 | TCVN 5303-1990 |An toan chdy - Thuat ngit va dinh nghia.

11 | TCVN 5314-1991 |Dan khoan bién - Quy pham phén cip va ché tao - Phong chay
va chira chay.

12 | TCVN 5334-1991 | Thiét bi dién kho dau va san phdm diu - Quy pham k¥ thuat an
toan trong thiét ké va lip dat.

13 | TCVN 5307-1991 |Kho diu mé va san phim ctia diu mé - Tiéu chuén thiét ké

14 | TCVN 5739-1993 | Thiét bi chita chay - Pau néi.

15 | TCVN 5740-1993 | Thiét bi chita chay - Voi chita chay tdng hop trang cao su.

16 | TCVN 5760-1993 |H¢ thong chita chay - Yéu cau chung vé thiét k& lap dit
va st dung.

17 | TCVN 2622-1995 |Phong chéy, chéng chay cho nha va cong trinh - Yéu ciu thiét ké

18 | TCVN 6100-1996 |PCCC - Chét chita chay - Cacbondioxyt.

19 | TCVN 6101-1996 | Thiét bi chira chay - Hé théng chita chiy cacbondioxyt - Thiét ké
va lép dat.

20 | TCVN 6102-1996 |PCCC - Chét chita chiy - Bot.

21 | TCVN 6103-1996 |Phong chay chira chdy - Thuat ngit - Khoi.

22 | TCVN 6160-1996 |Phong chéy chita chiy - Nha cao ting
- Yéu céu thiét ké.

23 | TCVN 6161-1996 |Phong chay chita chdy - Chg va Trung tdm thuong mai
- Yéu ciu thiét ké.

24 | TCVN 6223-1996 |Cira hang khi 6t hoa long - Yéu cau chung vé an toan.

25 | TCVN 6305-1:1997 |PCCC - Hé théng Sprinkler tyr dong - Phén 1.
Yéu ciu va phuong phap thir d6i v6i Sprinkler.

26 |TCVN 6305-2:1997 |PCCC - Hé théng Sprinkler ty dong - Phén 2.
Yéu ciu va phrong phép thir d6i v6i van bao dong kidu wét,
budng him vi co ciu bao déng kiéu nude

27 |TCVN 6305-3:1997 | PCCC - Hé thong Sprinkler tr dong - Phén 3.
Yéu cau va phirong phép thir d6i voi van Sng kho

28 |TCVN 6305-4:1997 |PCCC - Hé théng Sprinkler tir dong - Phén 4.

Yéu cau va phuong phap thir doi voi co cau md nhanh

39



Bang 4. (tiép theo)

STT

58 higu

Npi dung tiéu chuan

29

TCVN 6305-5:1997

PCCC - Hé thdéng Sprinkler tir dong -
Phén 5. Yéu ciu va phuong phép thir d6i véi van tran.

30 |TCVN 4530-1998 | Cira hang xing dau - Yéu ciu thiét ké.

31 |TCVN 6379-1998 | Thiét bj chita chay - Tru nudc chira chay - Yéu cau ki thuét.

32 |TCXD 215-1998 Phong chay chita chdy - Tu vung - Phat hién chay va
bao dong chéy.

33 |TCXD 216-1998 Phong chay chita chay - Tir viung - Thiét bi chira chay.

34 {TCXD 217-1998 Phong chay chita chay
Ttr vung - Thuét ngir chuyén dung cho phong chay chita chay,
clru nan va xir 1 vat liéu nguy hiém

35 |TCXD 218-1998 Heé thong phat hién chdy va bio dong chay -

Quy dinh chung.

36 |TCVN 6553-1:1999 |Hé théng phong nb - Phan 1 - Phuong phap xac dinh chi sb nd
ctia bui chay trong khong khi.

37 |TCVN 6553-2:1999 |Hg théng phong nd - Phin 2 - Phuong phap xac dinh chi s nd
ctia khi chay trong khong khi.

38 |TCVN 6553-3:1999 |Heé théng phong nd - Phin 3 - Phuong pbép xéac dinh 32 chi s&
n ciia hdn hop nhién liéu voi khong khi trir hdn hop bui voi
khong khi va khi chay v6i khong khi.

39 |TCVN 6553-4:1999 |Hé thong phong nd - Phin 4 - Phuong phap x4c dinh hiéu qua
ctia hé théng triét nd.

40 \'TCVN 5738-2001  |HE théng bao chdy - Yéu cau thiét ké.

41 |TCVN 7026- 2002 |Chita chay - Binh chita chay x4ch tay - Tinh ning va céu tao.

42 |TCVN 7027-2002 Chita chay - Xe déy chita chay - Tinh ning vi cdu tao.

43 |TCVN 7161-1:2002 |Hé thong chita chdy bang khi - Tinh chat vat Iy va thiét ké
hé théng - Phin 1 - Yéu ciu chung,

44 |TCVN 7161-9:2002 |H8 thong chita chay bang khi - Tinh chit vat Iy va thiét k&
hé théng - Phén 9 - Chit chira chay HFC 227 EA.

45 |TCVN 7161-13:2002 | Hé thong chita chay bang khi - Tinh chét vat Iy va thiét ké
hé théng - Phin 13 - Chét chita chay IG.

46 |TCVN 5684-2003 | An toan chay cho cic cong trinh xing diu - Yéu cau chung.
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Bang 4. (tiép theo)

STT S0 hiéu Ngi dung tiéu chuin
47 |TCVN 7278-1:2003 | Chét chita chay - Chét tao bot chita chay - Phin 1 - Yéu céu

k¥ thuat @i voi chét tao bot chita chay d6 nd thip ding phun 1én
bé mit chét 1ong chiy khong hoa tan v&i nude.

48

TCVN 7278-2:2003

Chét chira chay - Chét tao bot chita chay - Phén 2 - Yéu ciu
k¥ thudt di voi chit tao bot chita chay do nd trung binh va cao
dung phun 1én bé mit chét 16ng chay khong hoa tan véi nude.
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TCVN 7278-3:2003

Chét chita chay - Chét tao bot chita chay - Phén 3 - Yéu cu
k¥ thuat dbi voi chét tao bot chira chiy d0 nd thap
ding phun 1én bé mét chét 1ong chay hoa tan dugc véi nudc.
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TCVN 7336-2003

Phong chéy chita chay - Hé théng Sprinkler ty dong
- Yéu chu thiét ké va lap dat.

51 |TCXDVN 331-2004 | Thi nghiém tinh khong chay cuia vat liéu xay dung.

52 | TCXDVN 342:2005 | Thir nghiém chiu lra - Cac bd phan két ciu ctia ngdi nha -
Phin 1 - Yéu cau chung.

53 |TCXDVN 343:2005 | Thir nghiém chiu lira - Cac bd phin két cAu ciia ngdi nha -
Phin 3 - Chi d4n vé& phuong phép thir va 4p dung s6 liéu thir
nghiém. :

54 | TCXDVN 344:2005 | Thir nghiém chiu lira - Cac bd phan két ciu ctia ngdi nha -
Phin 4 - Céc yéu ciu riéng ddi véi bo phan ngin cach dimg
chiu tai.

55 | TCXDVN 345:2005 | Thir nghiém chiu lira - Cac bd phan két cau clia ngdi nha -
Phin 5 - Céc yéu ciu riéng d6i véi bo phan ngin cach nam
ngang chiu tai.

56 | TCXDVN 346:2005 | Thit nghiém chiu lira - Cac bd phan két ciu ciia ngdi nha -
Phin 6 - Céc yéu cAu riéng d6i véi dam.

57 | TCXDVN 347:2005 | Thir nghiém chiu lira - Cac bd phan két ciu ciia ngdi nha -
Phin 7 - Céc yéu ciu riéng d6i véi cot.

58 | TCXDVN 348:2005 | Thir nghiém chiu Itra - Cac b phan két cAu clia ngdi nha -
Phin 8 - C4c yeu cau riéng ddi véi bo phan ngin cach dimg
kh6ng ‘chiutai.

59 | TCXDVN 377:2006 |Hé thong cap khi d6t trung tAm trong nha & - Tidu chuin
thiét ké.

60 |TCXDVN 386:2007 | Thir nghiém kha nang chiu ltra. Cira di va cira ngin chdy.
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2.1.3. Nhing bt cip trong hé théng Tiéu chuin PCCC ciia Viét Nam

Mot s6 quy dinh v& n6i dung k¥ thuat khong con phu hop véi yéu cau thue té (ca
v& phuong dién quéan 1y 13n yéu cau céng nghé va trang thiét bi).

Su khong phu hop ctia cdc vin ban tiéu chuin véi Luat PCCC nim 2001; Nghi
dinh 35/2003/ND-CP; Quy chuan Phong chay, chéng chay cho nha va cong trinh
duoc bién soan ndm 2007 va cdc van ban phap quy c6 lién quan khéc.

Su khong d(“)ﬂg b0, mau thuin trong hé théng vin ban tiéu chuin: thiét ké, ciu
tao, két cau, vat liéu, thir nghiém, phan loai tinh nang.

Cac giai phép an toan chay dugc quy dinh trong céc tiéu chuin trén chua tinh dén
cac chung cu cao ting, cac khu cong nghiép, khu ché xult, cic trung tdm thwrong mai
va dic biét 14 cac khu d6 thi méi véi nhiéu cong trinh ¢6 quy mé va téng mitc dau tu
16n - vugt qua tam kiém soat ciia cic tidu chuin hién hanh.

Mot s6 cac yéu cau khac vé chi tidu chdy lan, kha nang toa nhiét, kha ning sinh
khéi va ddc tb trong qua trinh chay chua dugc dé cép trong tiéu chuin.

Noi dung quy dinh trong c4c tiéu chuén con chung, thiéu cy thé.

2.2. CO SO KINH NGHIEM CUA NUGC NGOAI
2.2.1. Kinh nghiém an toan chay trong nha siéu cao tAng & Chau A
Chau A 13 khu virc dang phat trién manh ms, sé lwgng nha cao tang, siéu cao ting

ciing ting 1én nhanh chéng va hién nay dang din dau thé giéi. Ta c6 thé thdy didu d6
qua céc s6 liéu sau:

Bing 5. Thoat hiém - Khu vue tranh nan

, CT:Ct 15 tﬁng ¢6 1 khu vize tranh nan.
Han Quoc 3
SCT: Ci 30 tang c6 1 khu vure tranh nan.
CT: Khong c6
Nhat Ban SCT: > 15 tang, hodic >3 tAng him (thém 1 thang thoat hidm;
phong dém co6 quat hut khoéi hodc ban cong).
Trung Qudc Khéng c6.
bai Loan > 36 tAng c6 1 khu tranh nan.
Bangladesh CT: Ngin khong gian tranh lira lan; ding dudng thoat hiém.
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Bang 6. Thang may thoat hiém (ciru héa)

, CT: Khong co.
Han Quoc
SCT: 1 thang may ctru hoa.
Bit budc phai cé trong nhitng tda nha cao > 31m.
Nhat Ban Téng dién tich san < 1500m?” ¢6 1 thang may ctru hda.
Téng dién tich san > 1500m?’ thi cir 3000m” ¢6 1 thang may ctru hoa.
Trung Quéc Khong co.
CT va SCT: > 10 tAng hogic dién tich san < 1500m? (c6 1 thang ciru hda).
bai Loan Néu toa nha hon 10 ting, dién tich san > 1500m?, thi ¢6 1 thang may
ctru hoa khi dién tich san hon 3000m’.
Thang may khéng duge dung dé thoét hiém.
Viét Nam C’6ng trlnh cao > 28m c¢6 1 thang may clru hoa (chi dung cho lyc lugng
ctru hoa).
Céc thang may thudng dirng hoat dong khi c6 chay.
Bangladesh C6 thang may ctru hoa.
Bang 7. Phong chéng chay lan
Han Qudc Vit liéu hoan thién tudng ngoai: dung vt liéu khdng chay, khé chay.
Vit liéu ndi that:
Nhét Ban Phan loai vat liéu khdng chay, vat liéu kho chay theo sy str dung
va quy md cua tdoa nha (s6 tAng, dién tich), cau triic khong chay.
, Vat liéu hoan thién tudong ngoai: dung vit liéu khong chay.
Trung Quodc 5 .
Dung céc thanh phan chat khong chéy, kho chay.
bai Loan Y8u cAu khoang mé phai 16n hon 90cm.
Vat liéu xay dung ap dung cho bé mit bén ngoai cong trinh:
Viét Nam . .
Mai, tedong ngoai, cac phong va 161 thoat hiem.
Bangladesh Vit liéu cho tudng ngoai: vat liéu khong chay.
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Bang 8. Hoa hoan va trung tim phong chéng thién tai

Han Quéc Nha cao tang va siéu cao tAng: thibt 13p > 1 trung tAm.

Xay dung theo tiéu chudn phap luat (trung tim kiém soat tap trung):

Nhiat Ban thiét 1ap thang may trong trudng hop khin cip, dién tich san cua khu

vie mua sim dudi 10ng dit > 1000m?, chidu cao > 31m.

Trung Quéc Nha cao ting va siéu cao tAng: tAng du tién hodc BF 1.

bai Loan Siéu cao tAng: thiét 14p > 1 trung tm.

Tai noi ctru hod (nim trong toa nha) va ban quan 1y toa nha;

Viét Nam d6i ctru hoa chuyén nghiép, cic co s& phong chay chita chay

phdi hop véi trung tm trong cac thanh phd 16n.

Bangladesh O muc d6 dudng phd, thng trét ghn sanh tiép can.

Bang 9. Giao duc va dao tao

Han Quéc Nha cao tAng va siéu cao ting: > 1 mdi nim.

Nhat Ban Déi tugng duge quy dinh phong chéng chay: > 2 14n m&i nam.

Déi twong khdng dwoc quy dinh phong chéng chay: > 1 mdi nim.

Trung Qubc Nha cao ting va siéu cao tng: > 1 mdi ndm.

bai Loan Sidu cao tAng: 6 thang mot 1an.

Viét Nam Ban quan Iy tod nha duge dao tao theo ki han vé phong chéng chay
nd va quan ly hé thing ciu hoa va hidu biét ¢o ban vé an toan
chiay nd, cac giai phap phong ngira tai hoa boi cic tham hoa tu
nhién, chay hoic nd.

Cac nhém ctru héa chuyén nghiép dugc dao tao &' Nhét, Singapore,
Belarus...
Bangiadesh Nha cao tAng va siéu cao tAng: > I mdi nim.
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[ 4

Bang 10. Tong két danh sach céc van dé quan trong cin cha y

STT Hgng muc Ngi dung

1. Vich ngén lra trén mat bang.
] Vich ngan lira 2. Su lay lan qua cac tu(“mg/véch chéng chay. | |
3. Khu vyc ngin chay gitp ddm bao an toan sinh mang khi

thoat hiém.

Vit can 1. Céc thiét bi c6 gin banh xe, hanh lang nh6 ra, nhitng d6 dac
2 | trénhanh lang hay | cb dinh & trén hanh lang hay 16i thoét.
thang thoat hiém | 2. Cira sét hay ctra chép & 16i thoat.

1. So dd duong thoat hiém cén duge dan & mot dia diém
Pudng thoat hidm | cb dinh.

62 16i 2. Chti ¢ nhitng chd thét trén tuyén dudng thoat hiém
(vi dy: ctra ra vao).

Hg théng voi phun | 1. Puge diéu khién bang van gan & dia diém c6 dinh (trdn nha).
4 | nude chita chay tw |2. Cac van diéu khién phai dugc mé moi lic (hoat dong
dong (sprinkler) lién tuc).

1. Thudng xuyén kiém tra cac thiét bi dién.

Quan ly ) Lo : .
5 . . 2 4 ~ 2 n A ~ ~ ~ n
trang thiét bj dién 2 Q1.1’an l.y Yl@C str dung day ndi dién dé tang luong dién/
thiét bi dién.
Khu vyc nguy hiém/

R i . 1. Lap dat may quan sat.
6 khong gian trong ] ,
2. Trang bi cho hé thong bao ve.

khong c6 nguoi

Tt nhitng kinh nghiém thiét ké kién tric dam bao an toan chay cho nha cao tang
va siéu cao tﬁng & mot sb nudc Chau A, Viét Nam ¢ thé hoc tip van dung vao qua
trinh xay dung, st dung cac cong trinh & trong nudc.

Vé cong trinh cao tﬁng, Viét Nam ciing da c6 cac ti€u chuén v thiét k& kién truc,
quy chuén vé an toan chy da va dang dugc 4p dung. Tuy nhién vé nha siéu cao tang
thi vAn con nhiéu ndi dung con bd ngd. T cic kinh nghiém cta cac nudc, ta cd thé
rat ra mot sé diém chinh chiing ta can nghién ctu vé an toan chay cho nha siéu cao
tang nhur sau:

2.2.2. V& thiét ké kién tric

- Trén mit bang, mit cat kién tric phai cb cac vach ngén dé ngan lan truyén chay
va khoi.
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- B4 tri cc tAng tranh nan véi khoang cach ting phi hop.

- T6 chirc dudong thoat hiém an toan (thang thoat hiém chéng chay, chéng tu
khoi). Nghién ctru phuong 4n thoat hiém bing thang may ctru héa.

- Lép dat cac hé théng bao chay, chita chdy ty dong tai chd dé ngan ngua sy ¢
chay lan.

2.2.3. V& quan Iy, sir dung

- Cén ¢6 trung tAm chita chay, kiém tra an toan chdy cho ting toa nha.

- Phé bién chwong trinh gido duc, dao tao phong chdng chay nd cho cong ddng.

Nhitng bién phép thuc hién cin duoc dwa vao thanh cic tiéu chuin, quy chuin
thiét ké dé dam bao viée thyc thi diy di ciia céc chi dAu tw, don vi sir dung va tién
cho c4c co quan c6 thdm quyén quan 1y, kiém tra.

2.3. CO SO LY HQC, HOA HQC CUA KHOI VA LUA

2.3.1. Phén tich dic diém caa liva

Ltra 14 qua trinh dugc déc trung béng sur toa nhiét, khoi va kém theo phat sang.

Khi mét vét dé chay bét lira, hién tuong chay bat dau x4y ra. Khi c6 su hd tro cia
khong khi, hién twgng chdy chuyén sang ché d lay lan. St noéng lan toéa cung voi
khéi 12 nhitng yéu t6 gdy nguy hiém cho con ngudi.

CAC GIAI DOAN CUA HOA HOAN
B4t dau lan réng Suy giém

Chay am i Buing phat

>
-t

3
L
¥

Nhiét d& trong phong c6 héa hoan

*+ —-

| Khogngkhong

phong théng
gian déng

| thudng

!f- :w

‘_-I’Zhoér]g_kbﬁqg_,

F digian mé 'm
|
bung chay thoi gian

Hinh 2-1. Céc giai doan ciia héa hoan (Nguon: 23)

a) Hién twong chay

C6 mot dic diém 1a khi méi x4y ra chdy, ngon Itra chi bung 1én khi gip vt d& bat
lra va didu kién dé c6 hién turgng chay 12 phai ¢6 mot chat khong khi. Véi dic didm
do, lira s& ¢6 xu hudng: '
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- Lan truyén sang cac khong gian thoang rdng c6 nhiéu khéng khi.

- Tran ra ngoai cira s6, ctra thong gié va 16 thong hoi.

- Téa 1én trén, dic biét dbi voi nhimg khéng gian tréng tang.

Chinh vi vy, d6i véi cac nha cao ting d6 1ay lan s& 13 rit 16n. Toc d6 phat trien
ctia d4m chay phu thudc vao toc dd 4p luc gio6 trén cao. Cang lén cao, gio cang 16n.
Do d6, nguy co hoa hoan dén véi ngusi sdng trén cao cang 16n, trong khi kha nang
ctru chdy lai rat nho.

b) Qua trinh ldy lan ciia dim chdy

Qué trinh bt lira dwoc chia thanh 3 giai doan:

- Lira bét 18n tuong.

- Lira bit dau bung 1én.

- Hoa hoan bung phat, trao d6i khéng khi bj han ché.

D3 ¢6 rat nhidu vu chay dién ra khong chi & Chau Au, Chau M¥ ma con & Chau
A, va Viét Nam ké tir nam 1996 tr& lai day.

Q=1000K

Hinh 2-2. Quad trinh ldy lan cua dam chay (Nguon: 23).
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2.3.2. Yéu t6 khoi va khi dc

a) Khdi va sw an toan sinh mang ciia con nguoi

Khoi giy ra 3 tic dong chinh dnh huong tGi sinh mang con ngudi:

- Su téa nhiét tac dong truc tiép t61 kha ndng chiu nhiét ctia con nguoi.

- Giy hiéu qua mu mit, khién con nguoi hoang loan, khéng dinh hudéng dugce vi
tri dé tim dudng thoat hiém trong tredng hop x4y ra héa hoan.

- Gay ngat thd do bi thiéu Oxy va thém céc khi ddc hai tdc dong vao duong hod
hip, didc biét 1a khi CO va CO,.

Khéi 12 mt loai chit & trang thai khi sinh ra khi vat chat bi chay. N6 do ba loai
chit & thé khi, thé long, thé rin hén hop tao nén. Néu thiéu di chit & thé rén thi
chung loai ctia khoi it nhiéu cling khac di, nhung cac chit hdn hop c6 mot dic diém
chung, @6 1 trong chit hdn hop nio ciing c6 nhiét lugng.

b) Dic diém di chuyén ciia khéi khi xdy ra héa hoan

Hinh 2-3. Sy di chuyén cila khdi khi xdy ra hoa hoan

- Hiéu tmg dang ndi cta khoi:

Khi x4y ra hdéa hoan, khéi luén cé xu hudng dang ndi 1én trén cao. Stre ndi cia
khéi ty 18 véi chidu cao va d6 thoang clia cac thng trén. Can o vao dic tinh nay ma
ngudi ta ¢ thé dinh huéng dong di chuyén cia khéi (tuyén khoi).

Ddi voi cc tda nha ¢ 16i diic & gifta va vo boc kinh bao quanh thi khoéi thoat ra
miit ngoai, théng qua nhimg 15 tréng, hoic cira sb thodng ma thong ra ngoai.
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Péi véi nhimg toa nha c6 13 tréng & giita, nhitng khong gian thong ting theo kiéu
atrium hoic giéng trdi thi khoi s& thoat vao bén trong va hudng 1én trén.

¢) Hiéu qud ciia ong hit khoi

Ong hit khéi ¢6 tac dung tép trung khoi, tao ra sw chénh léch ap suat gitip cho
viéc tap trung khoi theo mot tuyén. ()ng hut khoi thudong duge ddt & vi tri cao. Trong
trudmg hop khong bd tri dwoc trén cao thi co thé sir dung quat hit gié nhu mot yéu
t hd tro.

Nh¢ st dung hiéu quéa cta dng hit khéi, ngudi ta c6 thé phén chia thanh 3 khu
vuc: Khu vie 4p sudt 4m (), khu vuc 4p sudt duong (+) va khu vyc trung tinh.

m_ =aA {2p Apg(H-Zn}'"?
m_.=oA(2p ApgZn)*?

)
5

o

™

3
W

SRR

'

5

e

p

Hinh 2-4. Biéu db dp sudt

2.3.3. St lan téa ctia nhiét va cac loai khi

- Qua trinh lan téa ciia khoi di kém véi qua trinh lan téa ctia nhiét va dic diém lan
toa cua nhiét ciing gidng nhu khéi, vuwon 1én trén va huéng t6i noi ¢ &p suat thép.
Gi6 13 yéu t6 quan trong dinh hudng sy di chuyén va lan téa cta khoi.

- Gi6 g6p phan 1dm gidm nhe sir.6 nhifm khéi va sy lan tda ctia nhiét.

a) Khi CO

Khi xay ra hoa hoan, trong khéi sé ¢6 cac thanh phin khi ma ngudi ta bj hit phai.
Do 1a cac khi CO,, CO, HN, HCL, NH;, HF.,... Trong d6 khi CO 13 ddc hai nhit.
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Theo théng ké cia cic chuyén gia Nhat Ban thi 1/2 s6 nguoi thiét mang trong
c4c vu héa hoan 13 do ngd doc khi CO. Thyc té cho thdy véi 30 phit hit phai khéi c6
khi CO ngudi ta c6 thé bi tir vong.

b) Hoi nong va khi doc

Nhiéu nan nhan ctia d4m chay khi hoa hoan xay ra di hit phai khoi va hoi néng.
Ca khoi va khi ddc trong khéi 1a nguyén nhan gay ra 75% cai chét do hoa hoan trén
toan thé gidi.

Khoang 60% ngudi chét do hit phai khi ddc so véi 40% do chét chay.

Khoang 60-75% chi phi sta chita cac toa nha do hoa hoan so v6i 25-40% 1a do
khoi giy ra. Khi nhiét do dam chay ting 1én, 16p khoi tré nén méng hon va dé
dang thdm nhép vao trong phong chi trong vong tur 1 dén 2 gidy. Néu khéi duge duy
tri va thim nhap vao khong khi thi n6 c¢6 kha ning lam tdng nhiét 46 va lta c6 thé
xuét hién & d6. Tinh hudng nay dugc goi 12 bung Itra va c6 thé ting thém tbc do lan
truyén lira.

* Hoi nong:

Hoi nong bao gdm cé khi gas. Chling dé bat lira cho dii ngudi d6 ngdm minh vao
" nudce. Trong khi gas nong hay burc xa nhiét cia khi gas néng c6 kha ning lam tén
thuwong va chay da, mat va duong ho hép. Khoi con c6 thé 1am cho con ngudi kho
chiu véi bénh suyén hodc céc vin dé vé ho hap.

* Khi doc:

D6 13 cac khi nhu Carbon Monoxide hay Hydrogen Cyanide. O ndng do cao khi
hda hoan, n6 s& 13 nguyén nhin gdy tir vong cao. Khi Carbon Monoxide, nong 4o
thip s& két hop vé6i khi gas giy mét phwong huéng (viée san sinh ra khi doc con phu
thudc vao cdc san phim bit lira).

Khoi ¢6 rat nhidu nguy hai cho con ngudi nhu 1am giam lwgng Oxy do bat Ita.
N6 con c6 thé gy tac dong in mon vat liéu béi Hydrochloric acid gases, ¢o thé s&
tan cong thép hodc cac thanh gia cb trong bé t6ng va 1am yéu di kha ning chiu luc
cuia cac ciu kién.

2.4. CO SO THUC TIEN

2.4.1. Thoi tiét, khi hau

Nguy co xay ra héa hoan thuong ting cao trong diéu kién thoi tiét kho han, ning
néng kéo dai. Nguyén nhan chu yéu 13 do sir dung dién nhidu (nhu ding diéu hoa,
cac thiét bi 1am mat...) gdy qua tai duong day giy chép, chdy. Ngoai ra, trong sinh
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hoat thudng ngay c6 st dung Iira, thip hwong khéi, nén, ving m3, than t6 ong...
khong cén than, dé gin cac vat liéu d& chay. Thoi tiét khd han diéu kién bat lira d&
hon. Chi so sut 14 c6 thé din dén hoa hoan. P6 4m cao khién cho mua hé oi birc va
mua dong rét budt. Chinh didu d6 12 mét thach thic cho doi sdng trén tang cao.

O mién Bic khi hau nhiét déi gi6 mua véi 2 mua 16 rét. Mua néng kéo dai tir
thang 5 t&i thang 9, kém theo mua nhiéu, nhiét d6 trung binh 29°C. Mua lanh tir
thang 11 dén thang 3 nim sau v&i nhiét d6 trung binh 15,2°C.

O mién Nam c6 2 mia khd - mua 3 rang. Ma mua tir thang 5 dén thang 11, mia
kho tir thang 12 dén thang 4 nim sau. Lugng birc xa trung binh 140Kcal/cm’. Hang
ndm c6 t6i trén 330 ngay c6 nhiét d trung binh 25-28°C. Nhiét do tuyét dbi cao
nhét 14 40°C. Po am twong dbi khoang 79,5%, mua mua 80% vi d6 4m tuyét dbi
100%. Gi6 theo hudéng Tay - T4y Nam va Bic - Dong Bic thdi vao mua mua tir
thang 6 t6i thang 10, v6i toc dd trung binh 4,5m/s.

2.4.2. Co s6 kinh té vin hoa xi hdi

Yéu t5 kinh té c6 anh huéng khong nho dén viée trang bi, lip dit cic trang thiét
bi phong chéng, chita chdy trong cac tda nha cao tAng. Thudng cong trinh cang cao
tAng thi chi phi danh cho phong chiy chita chay cang 16n, cic loai thiét bi cang dét
hon. Nhu viy, d6 cao cla tda nha ti 1¢ thudn véi do t6n kém vé kinh té.

Ngoai ra, hé théng phong chay chita chay khong phai duge st dung thudng xuyén
nén hién tuong c&t bt hodc lwa chon thé loai vat ligu chét lrong kém hon khong giy
anh hudng ngay, ma chi dugc nhan théy khi ¢6 su cb xay ra. Lgi ich kinh té trude
mit c6 thé giy hiu qua ning né néu xay ra héa hoan.

Do d6, viéc thiét ké, 1ip dit cac trang thiét bi phong chiy chita chay ding va
ddng bd ngay tir ddu trong qua trinh xiy dung s& tao didu kién phat trién bén vimg,
giam tbi thiéu cac rai ro héa hoan trong twong lai, gidm tbi thiéu céac thiét hai vé con
ngudi va kinh té khi su c6 xay ra.

Mot bd phan ngudi dan khi chuyén 1én séng va lam viéc tai moi trudng nha cao
tAng nhung chua thich nghi dugc, vAn gilt nhitng théi quen cfi nhu khi sdng dudi
mit dat, 13 co sé cna nhimg rii ro giy héa hoan cho tda nha dang sinh song.
C6 thé ké ra mot sb hoat dong nhu: dun bép than, t& chirc ban hang in udng, ban
quén trén nha chung cw, d6t vang ma & hanh lang, d6 rac 1An ca c4c vat liéu dé gay
chay nhu dau thude 13, tan hwong. .. vao duong bng a6 rac.

Ngoai ra, § thirc bao dam an toan chdy chua dugc thyc sy coi trong trong mdt
bd phan dan cu. Nhiéu ngudi vi muc dich, tu lgi trude mit ma giy anh hudng
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dén sy an toan chay chung cta tda nha. Vi du nhr viéc ty ¥ thay d6i thiét ké cian
hd, thém song sit, “chudng cop” quiy ban cong, logia; thay @6i cin ho thanh vin
phong cho thué ma khéng diéu chinh hé théng dién, din dén nhiéu nguy co chay,
chap dién v.v...

Tuy vay, v6i tc d6 phét trién ngay cang nhanh, manh hon cua céc kién tric cao
tang, cac kién truc siéu cao ting cling d3 xut hién & Viét Nam, y thiic cia nguoi dan
trong viéc ddm béo an toan chay ngay cang dugc cai thién. Y thirc vé an toan phong
chay clia ngudi dan trong nha siéu cao ting dugc thé hién qua qua trinh séng va 1am
viéc tai tda nha, c6 thé c6 nhitng biéu hién sau:

- C6 sy quan tim, tim hiéu vé an todn phong chdy noi minh dang séng va lam
viéc, tim hiéu va nhd so d6 thoat nan cua tda nha, tﬁng ctia minh, biét vi tri cdc thang
thoét hiém.

- Phén 16n dén cur déu c¢6 ¥ thirc chdp hanh nghiém chinh céc n(f)i' quy an toan phong
chay ctia toa nha. Viéc kiém tra cét gift, kinh doanh cac vat liéu, chét liéu d& gy chay
v6i s6 Iugng 16n, hodc ¢ cac hoat d6ng kinh doanh d& giy hoa hoan di dugc cac don
vi quan 1y tda nha quan tim. Ho khéong cho phép tu ¥ thay ddi thiét ké vé hinh dang,
vit liéu noi minh séng ma khong théng bio, xin phép ban quan 1y toa nha.

- BO phan k¥ thuat huéng din ngudi dan cach str dung mot sé phuong tién chita
chéay thong dung nhu binh ciru hda, voi nuée ciru héa va tham gia cac dot tap hudn
vé phong chdng chay nd dwoc td chirc tai noi minh sinh sdng. Ngoai ra, viéc gido
duc cho tré em trong gia dinh vé ¥ thirc an toan phong chiy va phuong an thoat nan
khi 6 su ¢b ciing dugc gia dinh va nha tredng quan tim nhéc nhé nhidu hon.

2.5. CO SO AN TOAN CHAY GIAI PHAP QUY HOACH TONG MAT BANG
NHA SIEU CAO TANG

2.5.1. Cac vén dé lién quan téi an toan chay trong Quy hoach Téng mit bing

a) Tir vi tri dia diém ti gidi phdp t6 hop

Cac khu nha cao ting c6 thé ndm tach biét hojc xay chen trong khong gian d6 thi.
Vi trf clia n6 ¢6 thé gan hoiic xa v6i mang ludi giao thong cong cong. Pidu d6 cling
dong nghia v&i kha ning thoat hiém va kha ning chita chay 14 rat khéc nhau tiy theo
vi tri dia diém cta khu nha & cao tAng. V& giai phap tO hop, thong thuong cac toa
nha cao ting nim siu bén trong, va cac tdoa nha thip ting hon nam bén ngoai theo
quy dinh vé chi gioi va ting cao bén ngoai. Tuy nhién vé& mit an toan chay, cac toa
nha siéu cao téng, véi lugng dan cu tap trung nhiéu hon, cin duogc wu tién gén 161
thoat, tirc 12 gan v&i céc tuyén giao thong cong cong. Khoang cach an toan chay gitra
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cac toa nha kién tric siéu cao tdng va c4c cong trinh xung quanh cn phai duge dam
béo. Thuc té cho théy ¢ céc d0 thi 1on cia Viét Nam, cac cong trinh cao t?lng xay
chen trong cac khu phd hién nay khéng dam bao khoang cach an toan véi cac cong
trinh xung quanh theo quy dinh.

b) Viin dé té chikc giao thong trong Quy hoach Tong mit bing

Hé théng phan ludng giao théng trén Téng mit bing déu phai duge xac dinh rd
rang. Pé dam bao cho viéc ctru hd va chita chay, can phai c6 duong, san bai dam bao
cho xe thang véi chiéu dai va tai trong 16n hoat déng. Cén c6 dudng cho xe chita
chay tiép can cong trinh, tranh tinh trang dudong diy dién va dién thoai mic ngang
doc gy can tr& cho cac hoat dong chita chay, ciru ngudi & nha siéu cao ting. Cac
quy dinh cu thé cta cac tuyén giao thong phai tuan thi theo quy dinh:

- Khoang céch gifra 2 dudng khu vuc xuyén qua hodc xen k€ giilta cac ngbi nha.

- Yéu cdu déi voi duong cut mét 1an xe. Kich thuée bii quay xe.

- Kich thuéc ctia dudng giao thong xuyén qua ngdi nha, qua cong hay hanh lang.

- Kich thuée cia duong cho xe chita chay, xe thang hoat dong.

- Pudng dén téi noi 14y nude (hd, ao, séng, bé nude,...).

Chiéu rong t6i thiéu cta tuyén dudng cho xe ctru hoa chay song véi cong trinh 13
3,5m. Néu bén dudi mit sin 13 ting ham thi phai tinh toan dé két cu miit san chiu
duogc tai trong tbi da ciia xe ctru hoa 14 40 tin.

¢) Phin khu chirc ning

Cac bd phén c6 chuc ning sir dung khac nhau dugce phan chia thanh cac khu vuc
riéng biét trén tong mit bang. Cac sanh vao chinh ctia khu thwong mai, vin phong va
siéu thi duoc bd tri véi nhitng khong gian m& rdng va hai hoa dé d6n khach.

Phan dé ctia cong trinh bd tri str dung chirc ning dich vu thuong mai ¢6 khong
gian tiép can tryc tiép véi cc khu vue xung quanh. Pong thoi cdy xanh ciing duge
trdng véi khoang céch giita chiing phit hop dé khong can tré viée chira chay.

2.5.2. Céc cong trinh ha ting k¥ thuit: bé chira nwéc, voi ciru héa, ciy xanh

Bé dur trit nu6c cho chita chay can tach riéng v6i bé nude sinh hoat va du dung
tich du trit nhir quy dinh cia tiéu chuan, Ngudn nuée cip vio bé phai dam bio phuc
héi di nude chita chay trong thdi gian 24 gid. Cac tram bom chita chay bd trf ¢
dinh, trang bi dﬁy du cac trang bi phuong tién chira chay, ciru ho can thiét, ddm bao
lwu lugng, 4p lye dé co thé chira chay & cée tang cao v6i luu lwong va ap luc chira
chay duoc tinh cho cic tAng trén cing.
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Hinh 2-6. Minh hoa giao théng tang trét ciia nha cao ting
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L4i vao chinh va 18i tho4t hiém 13 2 16i riéng biét. Mit trude va 2 bén hong tda

nha ludén c6 khoang khdng gian d€ chira ngudi khi xay ra sy co.

. MATBANG NG THE

Hinh 2-7. Minh hoa giao thong tdng trét ciia nhd cao ting

2.6. CO SO AN TOAN CHAY GIAI PHAP KIEN TRUC NHA STEU CAO TANG

2.6.1. Mgt s6 diic diém clia nha siéu cao ting c6 lién quan dén PCCC

Nha siéu cao ting c6 mdt sé dic diém chinh lién quan dén an toan chay nhu sau:

a) Chiéu cao ciia cong trinh siéu cao ting

Nha cang cao thi cang c6 nhiéu yéu t5 bét lgi cho cong tac PCCC vi céc Iy do sau:

- S6 lwong ngudi dong, 161 thoat nan dai, thoi gian thoat nan 1au.

- Tdc 9, ap luc ciia gié trén cao lam ting t&c d6 phat trién ctia dam chay.

- Kho khan cho viéc ctru ho, ctru nan, khé khan cho viée cép nudc chira chay va
trién khai cc hoat dong chira chay trén céc tang cao.

b) Léi thodt nan

- L4i thodt nan trong nha siéu cao tang chi yéu 13 cac cdu thang bb.

- Trong nhiéu truong hop, cic cau thang thoat nan lai chinh 13 con duong lan
truyén clia lira, khoi, hoi nong va khi ddc sinh ra tir dam chay theo chidu dimg, vi
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vay cac budng thang b trong nha siéu cao ting phéi dam bao céc diéu kién an toan
cho nguoi thoat nan khi xay ra chay (chong dugce lira, khoi, duge chiéu sang, co
thong gié diéu ap).

¢) Nha siéu cao ting va cdc dwong lan truyén chdy trong nha va ngodi nha

* Trong nha:

Nha siéu cao tng thudng ¢ cac hé thdng giao théng ndi bd theo chidu ngang va
chiéu dimg, d6 chinh 1a cic duong lan truyén chay.

- Puodng lan truyén chay theo chiéu ngang: nhu hinh lang trong, hanh lang ngoai.

- Pudng lan truyén chay theo chibu ding: nhu thang bo, thang may, giéng k¥
thuat cac hop k§ thuat vé dién, thong tin lién lac, cAp thodt nude, cAp khi dét, thong
gi6 va didu hoa khong khi, dng 6 rac, giéng troi,...

Céc bd phén nay déu bd tri & bén trong nha, vi vay khi xay ra chay, lira, khoi, hot
nc’)ngv va khi doc sinh ra tir dam chay c6 thé qua cac bd phan nay lan truyén theo
chidu dtng va chiéu ngang din téi chay lan ra toan nha.

* Ngoai nha: "

Dam chay con c6 thé lan truyén & mit ngoai nha qua céc 16 cira, khoang tréng, c6
thé qua cac ban cong, 16 gia...

d) Nha siéu cao ting ludn gdn lién véi ting hiim, ting mdi, ting ky thudt

- Nha siéu cao ting luén gin lién véi tAng ham, 13 hang muc c6 nhidu nguy co
gay chay nd nhu ga ra 6td xe may, tram bién thé, tram phat dién, diéu hoa khong khi,
thong gi6, kho tang, hdm chira rac, ...

- Kha ning 14y lan & tAng him 1a rat 16n. O day ciing 12 noi b tri cac thiét bi, hé
théng PCCC nhu bé nuéc, tram bom nudc chita chay.

- Viéc chita chdy va ctru chay & ting ham 14 rit kho va phirc tap. Pic biét giai
phap thoat khoi, thoat nhiét & cac ting him bj chay ciing rit phirc tap.

2.6.2. Dic diem cong ning ciia nha siéu cao tang

Nha siéu cao ting dwgc xay dung va sir dung voi nhidu cong ning khac nhau nhur
nha &, van phong, tru s& co quan, khach san. MSi cong ning déu co tinh chét dic
diém riéng, giai phap, bién phép riéng vé PCCC. Hién nay c¢é xu huéng xiy dung
céc nha siéu cao tAng két hop nhiéu c¢béng ning khac nhau nhu: khach san két hop
nha & can hd, vin phong, si€u thi, nha hang, vii truong, hoi trudng, cau lac bo, ga ra
0td,... voi tinh chat hoat dong phtrc tap, sb lugng nguodi tap trung dong, khdi lwgng
hang hod, vat lidu chay tap trung 16n cang lam ting mirc 46 nguy hiém chay va tinh
chit phttc tap trong cong tac dam bao an toan PCCC trong c4c cong trinh nay.
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* Toa nha siéu cao tang chirc ndng hon hop:

Chung cu - Thuong mai - Vin phong cho thué ¢ chu trac phd bién:

- Tang him: tir 3 - 5 ting him bé tri gara 6t6 xe may. C6 noi da b tri 2 tang ham
phia trén danh cho khong gian thuong mai.

- Khéi dé: tir 3 - 5 ting danh cho chirc ning thuong mai.

- Khdi vin phong cho thué.

- Khéi chung cu.

Mic du 4 loai chirc nang nay dugc bd tri trong cuing 1 toa nha nhung déc trung an
todn phong chay lai hoan toan khéc nhau. Khu van phong va thuong mai dugc bb tri
181 di riéng, cach biét v6i 16i di danh cho chung cu. Loi vdo chinh cong trinh tach
biét v6i 161 danh cho xe ctru hoa. Mot hé théng xuyén subt vé giao thong, khong
phin nhanh s€ 1am gia tdng nguy co v& hoa hoan nhanh hon va khé xir 1y néu d4m
chdy xay ra.
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Hinh 2-8. Minh hoa giao thong tang trét ciia nha cao tang hén hop
2.6.3. T§ chire khong gian mit bing: tAng him, thng 1, ting dién hinh
a) Co sé an toan chay ting ham
- V& nguyén tie, tAng him khong duoc b6 tri cac phong thudng xuyén tip trung
dong ngudi. Truong hop can thiét thi dién tich tbi da cho phong tap trung dong ngudi
13 300m” va phai c6 2 161 thoat ra ngoai. Cc khong gian ting him duoc chia thanh céc
khoang nhé kich thudc khoang 500m’. Trong trudng hop co twong ngan chdy thi dién
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tich san tdng him 16n nhét gilta cdc tuong ngan chdy (dién tich khoang chay tang
ham) khéng duoc vuot qué 1500m” (d6i véi khach san), khong qua 2000m? (d6i voi
nha &) va khong qua 2500m” dbi véi cac treong hop con lai.

b) Co s6 an toan chdy ting trét »

D4i véi tang trét thi dién tich 16n nhit caa nha khong vuot qua 2200m” va chiéu
dai 16n nhat khong vuot qué 110m (Theo TCVN 2622:1995).

¢) Co sé an toan chdy tiang dién hinh

Déi véi ting dién hinh thi phai chia mit bang ra thanh cac khoang nhé. Déi véi
nha &, khach san trén 19 tﬁng thi mbi khoang khong duogc 16n hon 1000m?®. Tix 10
dén 18 ting thi khodng 1500m’. Néu cac khoang c¢6 b tri he thdng chita chay tu
dong thi dién tich cac khoang c6 thé ting 1én gip doi.

2.6.4. T6 chire khong gian theo chidu ding: mit cit, khong gian trong ting,
duong thoat khéi

Theo quy dinh, chiéu cao mbi khoang chay phin néi trén mit d4t ciia ngo6i nha khong
duogc vuot qua 50m (16 tng). Vi dy: nha 32 tAng cin phai phén hai khoang chay theo
phuong thing dimg, khoang thir nhit gbm 16 ting, khoang thir hai tir tng 17-32. Khi
bb tri cac phong c6 mic do nguy hiém ch4y khac nhau bén trong khoang chay cua
ngdi nha can phai tinh dén:

Stre chira clia cac phong cong cong dat & df cao trén 50m khong dugc vuot qua
100 ngudi. Trudng hop it hon 100 ngudi khi bé tri & do cao trén 50m cac nha hang,
quan ca phé va cac phong cong cong khac thi khodng cach tir cac phong nay dén
budng thang bo chdng ty khéi khong duge vuot qua 20m. O tang thap v6i cac phong
du kién c6 s6 ngudi thudng xuyén vuot qua 500 ngudi thi can phai duoc cach ly véi
céc phong khac bang tudng va san ngin chay.

Lién quan téi thang may trong nha cao tﬁng, cin luu ¥ sb lwgng thang may giao
ct voi céc khoang chay can phai & mirc thdp nhit. Cac thang may khong dugc bd tri
& nhitng noi d€ xdy ra céc tinh trang khin c4p hodc hanh dong khung bd. Li thoat
tir thang mdy ra ngoai phai thong qua phong dém. Céac phong dém- thang may cin
duoc ngin céch véi hanh lang lién ké va cic phong bang vach ngin ¢hay.

2.7. CONG NGHE - KY THUAT VA VAT LIEU PHONG CHAY TRONG
KIEN TRUC NHA SIEU CAO TANG G VIET NAM
2.7.1. Vit ligu giy chay va chéng chay trong kién tric siéu cao tﬁng
a) Ba giai dogn ciia qud trinh chdy
Qua trinh x4y ra héa hoan trong toa nha s& chia thanh 3 giai doan:
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- Giai doan 1: Chay am i, sau d6 lan rong.
- Giai doan 2: Bung chay tuy thudc vao khoang khong gian dong hay mo.
- Giai doan 3: Chay suy giam.

* Giai doan 1:

Noi bét ddu bi hoa hoan, tinh trang chay chua bi anh huéng nhiéu bdi cac diéu
kién cua khu vye. Luc nay Oxy trong khu vuce bt dau gidm dan, nhiét 46 ting dan
va tinh trang chdy nd bién déi tiy theo 2 yéu t6 nay. Trong giai doan nay, ngon lira
chay 4m i va chm chap, c6 hién tugng khoi hinh thanh trén cac vt liéu bit lia va
béc 1én trén trin nha, lan rong theo phurong nim ngang tao thinh mot tAng khoi rong
& khong gian phia trén khu vire. VAt lidu va khong khi 12 2 yéu t6 quyét dinh tinh
trang va tbc d6 bat lua.

Vit liéu xay dyng bé mit noi that

VAT LIEU &7
=

V3t liéu trong thiét bi ndi thit

Luong khong khi c6 san:

&7 Khéng gian phong
=

| XHONG KHI :
Luong khéng khi bo sung:

(18 ho, gio)

Khi bit du chay, vat liéu cia cac bé mit ni that phong (san, tudng) va vat lidu ciia
dd dac ndi that cung voi dién tich bé mit quyét dinh tdc do6 chuyén sang giai doan 2.
Pidu kién chay c6 mét yéu t6 hd tro. Do 13 lugng khong khi cin phai dii 16n dé nudi
dudng va khuyén khich lira bung phét. Vi vay néu c¢6 mot 16 hd cho phép huu thong
khong khi, gia tdng lwong khong khi b sung s& 1am cho giai doan 1 chuyén nhanh
sang giai doan 2.

Nhu vAy tinh trang thong gi6 13 yéu t6 thir 2 s& quyét dinh tc o chay va kha
ning phat tridn dam chay. Néu phong kin khong c6 thong hoi thi s& khong co du
Oxy dé a6t chay hét cAc khi c6 kha ning chdy trong phong. Néu phong ho c6 16
thong hoi thi Oxy trong phong dirge tron 13n véi khong khi bén ngoai d6t chay cac
khi ¢6 kha nang chay trong phong. Trong trirdng hop nay tdc d6 chay khong chi phu
thudc vao vit liu, bé mit vat liéu ma con phu thude vao ca d6 16n va hinh dang cua
16 thong hoi (cira sd, cira di, 16 thong gio). |
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' o7 Tinh chit bt lira
VAT LIEU —
Dién tich bét lira
LO THONG | Do 16n
HOI m
Hinh dang

Theo thi nghiém cta Trung tim Nghién ctru An toan phong chay Pai hoc Tokyo
Nhét Ban thi kha ning chay duoc tinh béng lugng nhiét phat ra trén mot don vi dién
tich, goi 12 mat do phat nhiét (MJ/m*). Cac loai phong c6 chirc nang st dung khac
nhau s€ ¢6 mit d0 phat nhiét khac nhau (theo chuyén gia Pai hoc Tokyo Nhat Ban).

Diéu nay chimg t6 ring khi x4y ra héa hoan mirc do phat trién dam chay ciia mot

ctra hang bach hoa 16n gép 30 1an so véi ciu thang, hanh lang.

Bang 11. Mt do phat nhiét mét s loai phong

Tén loai Mt dp phdt nhiét M
: (MJ/m’)

Cura hang bach hoeiv (gian hang ban db phd, sach 960
bao, van phong pham)

Phong & 720
Van phong 560
Lop hoc 400
Béo tang 240
Phong hop 160
Phong thé thao 80
Hanh lang, cdu thang 32

* Giai dogn 2:

Khi chuyén sang giai doan 2, lira bimg phat va lan rdng. Nhiét do trong phong
tdng nhanh. Dam chay phat trién tuy theo mat 6 nhiét lwong. Lac nay Ira lan rong,
tran qua céc 1 cira thoang, 16 théng hoi, lan 1én ting trén, pha huy cic cdu tric bén

ngoat, bat vao 6 dac va lan sang nha bén canh.

Thoi gian khoi lan trong khong gian phong s& phu thudc vao d 16m ngudn lira,

dién tich san phong, khéi tich khong gian phong (lién quan t6i chidu cao tng nhad).
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Hinh 2-9. Giai dogn lita bung phat

Dang khoi
’ .,.aaygaam

a

SETF TR ET Ee

*~d. Ting khoi

B Funirawasiiinion

"

" .
%, " Naudn i
% B mat nenén lim

TR SRS D GE PSSR IR

Hinh 2-10. Giai doan hta va khéi lan

Nhu vay dé dam béo an toan sinh mang cho con ngudi thi diéu quan trong 13 phai
tranh hdu qua cia td‘ng khoi va tao hiéu qua cua dong khoi. Pdi véi nha cao t?mg, sur
chénh 1éch 4p suft giita bén trong va bén ngoai 13 rat 16n. Vi viy dudng din khéi co
y nghia quan trong.

Duéi goc d6 bd tri ndi thit va trang thiét bi ndi thit, can huu ¥ ring b tri ndi thét
c6 lién quan toi téc d6. hoa hoan. Chflng han, cac bo phan chirc nang tiém 4n gy
chay (nhu bép, gas,...) khéng nén bé tri ¢ 161 thoat hiém, phéan cira ra vao, ma nén
bb tri & phia phadn mit trdng ngoai thoang, c6 diéu kién tiép xtc véi thién nhién.
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Gilin 16§ ya vao
HNEE RS TS PSS

Mt tidp wie
" khéng kbi

Wit tidp i
Khbing khit

%

F L& vio cém

W et e N R e A G

Hinh 2-11. Phén tich céch bo tri ni that hop 1y

M3t khac, viéc bd tri trang thiét bi noi thét khong duoc 1am can trd tuyén thoat
hiém cila ngudi trong nha. Theo d6 trén tuyén thoat hiém khéong nén dé cac dd d&
chiy va bit chiy nhu xe may, binh gas, d6 nhwa, dd gd. Khi x4y ra hod hoan chung
¢6 thé tao ra mot hanh lang Itra, va mot man khoi day déc ngan can thoat hiém.

Theo GS Morita Masahiro, (TUS-Tokyo Nhét Ban) trong bai Khoa hoc vé hién
tugng chay, hoa hoan & thoi ky dau (a) va thoi ky bung phat (b) déu co sy két hop
ctia vong cudn khéng khi va khoi.

a) Hoa hogn giai doan dau b) Bung phat giai dogn sau

* Giai doagn 3:

Giai doan nay dugc xac nhan khi ddm chay suy yéu dan. Tuy nhién viéc hd trg
ctru ho4, di tan nguoi va dip dam chay triét dé vin cin dwoc luu . Trong truong
hop ndy, cAn dam bao cic trang thiét bi noi that s& khéng lam dam chay lan rong tro
lai, cling nhu khdng can tr¢ cac hoat dong cua linh ciru hoa.

b) Vit liéu twong d6i khé chay, vit ligu kho chdy va vt lidu khong chdy

Vit liéu tuong d6i kho chay: 1a nhitng vat liu trong vong 5 phut xay ra hoa hoan
ma c6 dugc nhimg didc tinh: khong chay; khong bién dang, khong chay; khéng nit
v& do Itra; khong gay ra khoi, khi doc. Vat li€u khoé chay dam bao céac diéu kién trén
trong 10 phat. Vat liéu khéng chay dam bao cac didu kién trén trong vong 20 phut.
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2.7.2. Yéu t6 k§ thuit 1am gidm t6i da kha niing liy lan chay

a) Cdc b phén ngin chdy (twong, vdch,...)

* Bé phdn ngan chay: dung dé ngin can dam chay va cac san pham chay lan truyén
tr mot khoang chéy hay tir mot gian phong c6 dam chay téi cac gian phong khac. No
bao gdm tudng ngin chay, vich ngin chdy va san ngin chdy. B phén ngan chay
duoc dic trung boi tinh chiu Ira va tinh nguy hiém chdy. Tinh chiu lta cia mot bd
phén ngan chay duoc xac dinh bﬁng tinh chiu lra cua cac bd phan cAu thanh ra no,
bao gém:

- CAu kién giir 6n dinh cho phan ngin cich (khung, thanh giang).

- CAu kién d& phén ngan cach (didm @&, suon d6, tuong dd).

- Céc chi tiét lién két giita chung.

* Gidi han chiu lira: Giéi han chiu hra cta vét liéu dugc xac dinh boi trang thai
mét kha ning chiu luc clia cAu kién va kha ning giit on dinh cho phan ngin cach.
CAu kién d& phin ngan cach va céc chi tiét lién két gifta chung phai khong dugc thip
hon gi6i han chiu ltra cua phin ngin cach.

Khi trong bd phan ngén chay cé cac clra di, céng, cura nép, van, cira 0, man chin
(goi chung 13 clra va van ngan chdy) hay khi & cac ctra d6 c6 b tri khoang dém (goi
12 khoang dém ngin chay) thi ctra, van ngén chay va khoang dém ngén chay phai
dugc chon loai ciing c6 kha ning ngin chy phu hop véi loai ciia b phén ngan chay
theo quy dinh (Tham khao TCVN 1996-6160 va QCVN 2010 v& PCCCQ).

* Pé ngan chady lan trong duwong ong kj thudt: St dung van ngan chay hoac vita
chiu lira dé ngdn chay lan trong céc duong 6ng ky thuat.

Hinh 2-12. Xu: ly ngan chay lan doi voi méng dién,

duong ong xuyén qua twong ngdn chdy va san ngan chdy
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Budng quat gié

_2XC Van ngén khi L Vanngin khoi
may CaU kién khong chay M C3u kién khéng chay

Hinh 2-13. Van ngan chay dwoc ltfp dat tai vi tri giao nhau
cila dng gid véi san ngdn hodce twong.

Hinh 2-14. Van ngdn chdy trong duong ong théng gid,

6 co cdu dong tw dong hodc bc%ng nhiét

b) H¢ thong chéng tu khoi

Trong nha siéu cao ting, cao ting noi chung, thong thuong budng thang bo, thang
maéy ndi tryc tiép xudng ting hAm khong qua ngan dém. Ngon Iira, khoi dé phét sinh
i téng ham, tﬁng 1, noi dé xe may, 6t6. Thém vao do, giéng ky thuat 1a mot trong
nhimg dudng lan truyén khéi manh nhit. Do d6 phai c¢6 hé théng chéng tu khoi, két
hop v6i céc thang bo chdng tu khoi. Nguyén 1y hoat dong nhu sau:
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Hinh 2-15. Hé thong chéng tu khéi cho toa nha

Khi c6 dam chay xay ra tai tﬁng B trong tda nha, hé théng chéng tu khoi s€ hoat
dong nhu sau:

- Van hit khoéi s6 2 s& mé va quat R s& hoat dong dé hut khoéi ra khoi toa nha.

- Van théi gi6 s6 1 s& mé dé cip gi6 sach vao phong tranh cho khach & trong nha
bi ngat khoi.

- Mb to sb 3, 5 s& dong dé don khong khi sach vio phong B.

- M6 to sb 4, 6 s& dong dé tranh cho khéi lan vio phong.

- Khéch trong phong bi chay s& thoat ra ngoai bang thang bo.

- Van s6 10, 11 s& dong kin @& khong chio khoéi lan truyén theo dudomg dng gi6 qua
cac khu vue khac.

-Van 86 9, 13 s m& ra @& quat cép gi6 sach thdi vao phong khdong bi chay dé tao
ap suat duong khong cho khoi lan vao phong.

- Van s6 8, 12 s& déng dé tao ap suat duong trong phong.
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So d6 nguyén |7 hé théng thoat khai
1-Kénh thoat khéi theo phuang thing diing xuyén tit ca céc ting
2-Cia thoat khoi trén thanh 6rig thoat khoi mé vé phia hanh lang ting
3-Van thoat khai

Hinh 2-16. Nguyén Iy hé thong thodt khéi
¢) H¢ théng hiit khéi, thodt khoi
Hut khéi cho tang hdm cén hru ¥
- Luu luong va cot ap duoc xac dinh bing tinh toan;
- Quat hut khoi 12 loai 1y tdm, dugc dét trong phong riéng biét co clra ngén chay;
- Ong hut khoi 1am béang vat liéu khéng chay;

Hinh 2-17. Quat hut khoi logi hudng truc, ly tam, da dugc boc vat liéu chéng chay

2.7.3. Céc thiét bi phong chay, chéng chiy

a) H¢ théng bdo chdy

Tuy theo quy md c6ng trinh ma hé thdng bao chay duogc thiét ké, trang bi cho phu
hop véi yéu cau, muc dich sir dung dé tiét kiém chi phi, st dung hgp 1y va dat hi¢u
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qua cao. Ngoai cac cong trinh dan dung, thwong mai, thiét bj bio chay chuyén ding
s& dugc thiét ké cho céc g dung chuyén biét nhu: Trung tdm dit liéu va cac phong
sach; Cong nghiép dau khi; Giao thong ngam; Nha may dién.

* Péi v6i céng trinh vira (khdch san nhd, kho hang, nha mdy, cao éc van phong
nho, bénh vién, truong hoc, trung tam thuong mai, vién bdo tang, nha hat):

Hinh 2-18. Céng trinh quy mé vira ding hé thong bdo chay I - 2 loop

Pic diém cua cong trinh 13 ¢b quy mé vira phai, nhung c6 nhidu phong 1am viée
hodc khu vuyc chlrc ning riéng biét, vi vay st dung hé théng bao chay nhé 1 dén 2
loop 1a giai phép hop 1y. Ngudi quan 1y toa nha s& nhan biét chinh xéc vi tri diém
béo chdy dé kip thoi dap tit dam chay. Ngoai ra can 13p dat thém ti hién thi phu tai
cac vi tri xa phong bao v€, gitip ting cuong kha ning giam sat bao chay.

* Poi voi cong trinh 1om (khéch san, cao éc vin phong hang chuc tang, khu phitc
hop trung tém thwong mai va dich vu nha & tién ich cao cdp, san bay, té hop nha
mdy dién, loc héa dau, dieong hdm giao théng):

Hinh 2-19. Céng trinh quy mé I6n phdi ding hé théng bdo chdy 10 loop

67



Sir dung hé thong bao chay dia chi chuyén dung 1én dén 10 loop, nhidu to bao
chay két nbi v6i nhau. Hé théng dam bao két ndi va c6 chuong trinh diéu khién ty
dong hodc giao tiép v&i cac hé théng bom chita chdy, sprinkler, bot chita chay,
FM200, thang may, HVAC, BMS.

Phan mém quan 1y hé théng bao chay s& don gian héa viéc vin hanh va khai thic
hé thdng. Mdi ting déu c6 so dd bao chay gbém vi tri chinh xac cta ddu béo dia chi
hién thi bing db hoa trén man hinh may tinh.

* Khu viec nha kho, phong hop, trung tam héi nghi, ... c6 dién tich réng va tran
nha cao: St dung dAu bao khéi beam dé quét khoi trong khoang khéng gian rong va
cao giita san va tran nha, hiéu qua hon cac diu bao khoéi va nhiét truyén thdng.

1.-Binh chra chay

2. Hé théng éng dan

3. Véi phun

4. Man hinh hién thi

5. Chuédng bao

8. 85 phén Kich hoat héthéng

7. Biong hb chi thi ché d3 hoat @6ng
8. DAu do, dau béo

9. Man chin ba

10. Tt trung thm

10

Hinh 2-20. Cic hé théng bdo chdy, chita chéy trong toa nha

b) H¢ théng bdo chdy tw dpng

Yéu ciu cua hé thong bao chay ty dong:

- Phat hién chay nhanh chéng theo chirc ning da dugc dé ra.

- Chuyén tin hidu phat hién chdy thanh tin hiéu bao dong rd rang dé nhitng ngudi
xung quanh c6 thé thuc hién ngay céc bién phap chita chdy thich hop.

- Hé théng bao chay ty dong c6 kha ning chdng nhidu t6t.

- B4o hi¢u nhanh chéng va rd rang moi truong h‘(,)p su ¢bctiahé thdng.

- Khéng bi anh hudng baoi cac hé théng khac dugce l'flp chung hodc riéng ré.

- Hé théng khoéng bi t& 1iét mot phan hay toan bd-do-chay gay ra trude khi phat
hién chay.

¢) Trung tim bdo chdy

Trung tAm bao chay 1a thiét bi xtr Iy nhitng tin hidu béo chay do cac diu bao chay
va cac nit 4n bao chay giri v&, loc bé cac tin hiéu bao chay gia, chi thi bio chay
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bang dén LED cho ngudi sit dung biét khu vuc dang c6 bao chdy, phat tin hidu béo
chay bang 4m thanh hoic bang anh séang. Trung tdm bao chay thudng dugc lap dit
tai noi thudng xuyén c6 ngudi tryc nhu phong bao v¢, phong didu khién.

* Pau bdo chdy khéi va dau bdo chdy nhiét:

La phﬁn tr thudng duoc lép dat tai cac khu vuc cn bao vé ¢ nhiu chét chay khi
chay toa ra nhiéu khéi va nhiét. Dau béo chay khoi c6 kha ning phat hién ra khéi va
su tang dot ngdt nhiét d trong khong khi. Khi néng do khoi (hodc nhiét d§) trong
khong khi dat t&1 mot gia tri xac dinh, d4u bao chay khoi s& tdc dong va gt tin hiéu
béo chay vé trung tim bao chay.

* Hép 6 hop bdo chdy, gdm:

- Chudng bdo chay: Chudng béo chay phat tin hiéu bao chay bing 4m thanh cho
tat ci moi ngudi c6 trong khu vuc dang xay ra chay bit.

AGT 24.1/AGN 24.6 (P54 IP@5
Remote Swichover

e d
b~

Supply \

~ Supply
A

g 5 AGN 24.6
Audible alarm devices

Hinh 2-21. Chuéng bao chay

Hinh 2-22. Niit én bdo chéy
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- Nt 4n béo chay: Khi dam chay xay ra tai noi khong duoc 1ip @it d4u bao chay,
hodc cac ddm chay méi phat sinh, khoi va nhiét chua du téi mirc cac dau bao chiy
truyén tin hiéu bao chdy, ngudi sir dung c6 thé phat tin hidu bio chay bang tay bang
cach an vao nit 4n bao chay. Tin hidu bdo chay tir nat 4n bao chdy duoc trung tim
bao chay xit Iy nhu 1a tin hi€u bao chay tur cac d4u bao chay.

* H¢ thong déy dan va cdp lién két cc thiét b trong hé thong:

Tryc cap tin hidu chinh di trong khéng gian xuyén ting danh riéng cho cac
thiét bi PCCC.

d) H¢ théng chita chdy

Hé théng chita chay bao gbm: Hé théng chira chéy vach trong, binh chita chdy
xéch tay, chi din thoat nan va dén chibu sang sy cd.

* He théng chita chdy vich teong, gdbm céc thiét bi sau:

- Bom chita chay dng co dién.

- Céc van dong mé.

- C4c van mét chiéu.

- Cac loai van khac.

- Hé théng dwdng éng dAn nudc ciru hoa.

- Cac hop voi chita chay vach tudong loai ®50mm dai 20m trong nha.

- Hé théng chira chay vach tuong duoc lép dat tai cic vi tri thudn tién trong toa nha.

* Binh chita chay xach tay, gom:

Binh chita chay chii yéu 12 binh bét tng hop ABC, & mét sé khu vuc c6 nhiéu
thiét bi s& trang bi bd xung thém binh chita chay bing khi CO, duoc lap dit trong
cac khu vuc thiét bi ki thuat dé khi chita chdy khong gy anh huéng vi khong lim
hong thiét bi. Sir dung dé dap tit nhimg dam chiy méi phét sinh, khi ddm chay lan
rong ra pham vi 16m thi ta phai sir dung hé théng chita chdy vach tuong.

* Nguyén Iy hoat dong hé thong chita chaiy:

Heé théng chita chdy vach twong duoc thiét ké va 1ap dat dé co thé dé dang st
dung va van hanh. Cac hdp chira chay duge lép dat tai khu vuc gﬁn cAc cira, 16i di lai
chinh, b6 tri déu trong cac khu vuc, cu thang thoat nan. He théng chita chay dugc
thiét ké 1ip dit tai cong trinh 13 hé thdng kho, khong c6 4p (nudc khong cé sin tai
dAu ling).

Khi xuét hién tuong chdy, hé thong bao chiy phat hién ra va phat tin hiéu bao
chay bing 4m thanh, khu vire c6 chay dugc hién thi trén trung tdm bio chdy. Nguoi
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su dung hé¢ théng chira chdy c6 nhiém vu t&i hién trirong dé kiém tra. Néu dam chay
nho, méi phat sinh hogc chay khéng thé chira chay bang nudc, cic binh chita chay
xach tay (binh khi CO,) c6 thé str dung dé dap tit dam chay.

Truong hop dam chdy d phét trién réng, phai chita chdy bang nuée. Nguoi sir
dung hé thong trién khai ling, voi phun v mé& van chin tai hop chira chay vach
tudng. Khi nit 4n “khéi dong” trén to miy bom dugc 4n, may bom chita chay khéi
dong. Thong qua hé théng dwdng dng phan phdi nuée chita chay, nuéc dugc ddy téi
voi phun, qua ling phun thanh tia nuéc dé dap tit dam chay.

* HE thong chi dan thodt nan va dén chiéu sdng su co:

Puoc lép dat tai cac hanh lang 16i ra vao mét cach hop li. Khi ¢6 hoa hoan x4y ra
dién ngudn s& bj cit, hé thng chiéu sang binh thudng cua toan bd coéng trinh sé
khong hoat dong. Liic ndy chi con hé théng chiéu sang sw ¢b va dén chi dén thoat
nan hoat dong. Moi nguoi trong khu virc s& nhanh chong roi khéi noi nguy hiém
theo su chi din caa hé thdng ndy. Ngudn cia hé théng 14 dién mét chidu 14y tir céc
fcquy (c6 thé st dung lién tyc trong 90 phiit). Ngudn nay ty dong “xac” khi ngudn
x0ay chiéu cta cong trinh dugc st dung dé dam bao hoat dong thuong xuyén lién
tuc clia hé théng.

* Mang dwong ong cung cdp nudc chita chay:

Mang dudng dng cung cp nudce chita chiy bao gbm: Pudong dng chinh va dudng
6ng nhénh, duong kinh 6ng dugc tinh toan hira chon sao cho van te dong chay khi
c6 chay khong qua 2,5m/s.

Pudng 6ng chinh st dung dng thép chiu ap luc ©100.

Bén ngoai nha canh dudng di bd tri tru chita chdy ngoai nha 2 ctra D65.

Hop dung phuong tién chita chdy ngodi nha dugc 1ap dit gin tru cip nudc chira
chay gdm c6 02 cudn voi D65, 01 bd lang phun D19.

Vi trf try nuée chita chay va hop dung phuong tién chira chay ngoai nha dwoc thé
hién trén ban vé& thiét ké.

e) H¢ thong chita chdy bdn tw dpng

H¢ théng nay thudc dang cb dién, hé théng chita chay ndy chi don gian gbm ¢
hop chita chdy va cudn voi chita chay.

- Hop chita chay (HCC) duge str dung véi muc dich chira cudn voi chita chay.
Thuong thi HCC duwoc lam bang ton, son do, mit ngoai bang kinh, d& dang c6 thé
dap v& duoc khi c6 héa hoan xay ra. HCC duge ga chit viao tuong hoic mot két ciu
cé dinh nao d6 (Viét Nam sir dung rét nhidu hé thong nay). Sau nay, hdp chita chay
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thuong dwgc gan lién véi mot dén vang chép nhay va cdi hi, muc dich cling khong
ngoai viéc thong bao cho ngudi trong khu vuc ¢6 chdy dinh vi duoc noi ddt hop.
Ngoai ra, bén canh né co thé dit thém 1 hodc 2 chiéc buia & pha v& nhimg két cAu
ctra gd, cira kinh day dé mé dudng thoat hiém, thoat kho6i hoic m& dwong vao khu
vie ¢ chay dé dap chay.

Hinh 2-23. Binh chita chay

g) Hé théng chira chdy Sprinkler

"CENTRAL"

Hinh 2-25. H¢ thdng chita chdy tu dong bang nwéc, bang man ngan
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Schematic of a gaseous suppression system

Hinh 2-26. H¢ thong chita chay tu déng bang khi, bot

Ha théng chita chay Sprinkler 1a loai hé théng chita chay phd bién nhét hién nay.
N6 dap tit ddm chay bang cach phun nudc truc tiép vao khu vuc dang chdy ma tai
d6 dau phun Sprinkler bi kich hoat & ngudng nhiét d¢ da dugc xac dinh trudc.

Hé théng Sprinkler 12 mot hé théng lién két cac dudng bng chay ngdm duéi dat
va trén mit dat, duoc thiét ké theo nhiing tidu chuén cta cong nghé chira chay. Co
thé b6 tri mot hodc nhiéu nguén cép nudc ty dong. Phén hé théng ndm trén mat dat
13 mot mang duong 6ng duge thiét k& theo nguyén tic “tinh toan thiy luc” hodc
nguyén tic “dinh c& dudng 6ng”, va duoc 1'f1p dit bén trong mdt toa nha, mot cong
trinh kién tric hodc mot khu virc, ma nhin chung, né nam cao qua dau. Trén dudng
bng 4y, nhitng dau Sprinkler duoc b tri sao cho khi phun nudc ra, n6 bao trim méot
ving khong gian dugce tinh todn trude. Van didu khién mdi riser ctia hé théng dugce
dit trén riser hojc trén duong 6ng cp nude cho no. M3i riser ciia hé thdng Sprinkler
gdm c6 mot thibt bi kich hoat bio dong khi h¢ thng khoi dong van hanh chita chay.
Thuong thi hé théng duogc kich hoat bing nhiét phat ra tir dam chay va né phun nude
ra phu trén khu vyc c6 chay.

2.8. KET LUAN

T phan tich cac yéu t§ khoa hoc, kinh té, x4 hoi. .. dé dua ra cac co s lya chon
céc giai phap kién tric quy hoach tao ra cac khong gian phi hop dudi goc do an toan
chay. Cac giai phap chl trong dén viéc chdng lan truyén khoi, chéng chay lan va to
chirc 16i thoat nan cho nguoi trong toa nha, & cac khong gian dién hinh nhu ting trét,
tAng ham, tang dién hinh.

Céc giai phap duoc sit dung nhu dung vat liéu kho chdy, khong chay, trang bi cac
hé théng k¥ thuat bao chay, chita chay ty dong, cac bd phan kién triic nhu tudng -
san - vach khong chay...
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Trén tong mit bang c6 it nhat hai 16i thoat ra khéng gian céng cong. V& kién tric,
can t6 chirc céc tuyén thoat nan theo chidu ngang va chidu ding. Ngoai ra, c6 thé td
chtrc cur 15 t?mg c6 mit tﬁng thoat nan, 1a khu vyc tam tra, khong gian chun bi cho
d6i ctru hoa.
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Chuwong 3

GIAI PHAP THIET KE NHA SIEU CAO TANG
LIEN QUAN TOI AN TOAN SINH MANG O VIET NAM

3.1. NHUNG VAN PE CHU YEU TRONG CHIEN LUQC AN TOAN CHAY
NHA SIEU CAO TANG

3.1.1. Chong chay

- Chita chdy nhanh: ding hé thdng voi phun chita chay truc tiép Sprinkler.

- Co 1ap chay. '

3.1.2. Nguyén ly dip Ira (Theo GS Morita Masahiro “Khoa hoc vé hién twong
chay”)

Giam thiéu 4 yéu té gy chay:

- Giam thiéu sy chdy: Dép ngudn, tit gas;

- Giam thiéu Oxy: Dung khi tro dap Ita;

- Lam lanh: Dung binh phun nudc.

- St dyng phan ng hoa hoc cit dirt phan tmg day truyén (ding halogen).

3.1.3. Chong khéi

- Kiém tra khoi.

- C6 1ap khoi.

- Thoat khoi.

3.1.4. Chéng st ldy lan ciia lita va khéi

- Khoanh viing chay, chdn trude.

- T4n dung gi6 va quat d4y, quat hut aé gidi toa khoi.

3.1.5. Thoat hiém

- Hé théng béo chay.

- Hé théng thang thoat hiém.

- Thoat céc ting.
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3.1.6. Ciru ngudi va chira chay

- Sir dyng hé théng thang nang.

- Linh ctru hda va céc thiét bi chita chay.

3.1.7. Su khac nhau giita Chién hrgc phong chiy cho nha cao ting - siéu cao
tang

Su khac nhau giita Chién lugc phong chay cho nha cao tAng - siéu cao tAng thé

hién qua bang 12 duéi day:

Bang 12. So sanh chién lwgc so tin cho nha cao ting - siéu cao ting

STT Cao ting Siéu cao ting
1 | So téan kéo dai So tan rat 1au/ hodc khong thé
2 | Khong thé ctru ho tir bén ngoai Khéng thé ctru ho tir bén ngoai
3 Can sy On dinh ctia kién tric trong | Su sup d6 ctia cong trinh 1a khong t’hé chip
mdt thoi gian kha dai nhén (trong thoi gian chua so tin hét ngudi)
4 | Nguy co lién quan dén chidu cao Nguy co rat 16n lién quan dén chidu cao
5 Ciru hoa kh6 khén tir bén trong Ciru hoa kho khan tir bén trong cong trinh

cong trinh

Su thay d6i trong qua trinh xay dung:

- Thém hé théng Sprinkler.

-Bb sung hé bang ki hiéu, chi din.

- Lén ké hoach thoat hiém bing thang may.

- Di d&i chuéng ngai vat trén duomg di chuyén.

- Tang kha nang chiu lra cia vt liéu.

- Tir cira ra hanh lang phai c6 cira tw déng kin 2 cdnh va ¢6 2 hé théng béo chiy &
mdi phong.
3.2. GIAI PHAP THIET KE QUY HOACH LIEN. QUAN TGI AN TOAN

SINH MANG CHO NHA SIEU CAO TANG

3.2.1. C4c nguyén tic co ban

a) Uu tién cieu ngwoi va thodt nan cho nguoi kip thoi va khong bj cdn tré

Dé ciu ngudi khoi tac dong cia cic yéu t6 nguy hiém cia dam chay, bao vé
ngudi trén dudng thoat nan tranh khéi nhitng tac dong ctia cac yéu td nguy hiém cua
dam chay, can wu tién dién tich cho giao thong theo ca chidu dimg va chiéu ngang
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nhim thoat ngudi va ciru hoa hitu hiéu nhét. Giao théng dimg phuc vu PCCC phii
dugc bd tri thong thoang tir nhién va phdi c6 mft mit tiép can dugc tr phia mat
dimg cbng trinh. Giao thdng ngang phai du rong, tiép can t6i sat cong trinh cho xe
ctru thwong va ctru hoa.

Céc vat liéu, thit bi sir dung trong PCCC phai dat tiéu chuan vé& PCCC va phai
duoc kidm tra bao tri, bao dudng dinh ky d& giam thiéu thiét hai khi c6 sw cb.

Trung tdm kiém soat phong chay cua khu nha & c6 chirc ning gidm sit toan bo
khu vuc, trung tim kiém soat phong chdy thudng dugce bb tri & tAng trét clia toa nha.

b) Pam bdo tot nhit cac diéu kign chita chdy (theo QCVN 2010)

Chiéu rong cta mit duong khéng dwge nhé hon 3,50 m cho mdi 1an xe. Chiéu
cao ciia khoang khong tinh tir mét duong 1én phia trén khéng duoc nho hon 4,25 m.

Mit dudng phai dam bao chiu duge tai trong cua xe chita chay theo yéu cau thiét
ké va phu hop véi chiing loai phuong tién ctia co quan Canh sat phong chay Chira
chay va Ciru nan cru hd noi xay dung cong trinh.

¢) Khong gian cong cong hay con goi la khong gian ma la mjt yéu t6 quan
trong trong quy hoach tong mt bang

Céc cong trinh lién két c6 linh hoat va hop Iy hay khong déu phu thudc vao khong
gian c6ng cong. Khong gian nay co6 thé ndm & trudc hodc sau cong trinh, hoic lién
thong gitta 2 cbng trinh trong mdt khu do thi hay moét quan thé kién tric. D6 13
khong gian m¢. Khong gian m& dong vai tro hét sttc quan trong trong t6 chirc thoat
hidm va chita chdy. N6 ddng thoi cling 12 khong gian giao thong gifra cic tda nha
siéu cao ting, dic biét khi xay ra hoa hoan.

Viée t6 chirc khong gian canh quan ngoai nha cAn phai khéo 1éo td chirc sao cho
viéc trong cdy xanh, mit nuéc khong 1am dnh hudng t6i tuyén giao théng ctru hoa.
Khi x4y ra su ¢, tuyén giao thong ctru hda co thé tiép cén t6i sat cong trinh ma
khong hé 13m anh hudng téi chit lugng canh quan ngoai nha.

Hinh 3-1. T6 hop toa nha Keangnam
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3.2.2. T chikc giao théng va ha ting k§ thuét thuin tién cho xe ctru hoa

a) Giao thong

Giao théng ctru hoa phai duoc b tri chay quanh nha, han ché giao thong cut. Néu
1a duong cut thi chi duge phép 1am tuyén giao théng mét lan xe, véi chidu dai nho
hon 150m va cudi dudng cut phai bd tri chd quay xe. Cac tuyén giao thong phai dam
béo cho hoat d6ng cia xe thang ciru hda, véi chiéu cao 4,25m, chiéu rong 3,5m, va
trong lwong 40 tAn. Trong cic khéng gian giao thong nay khéng cho phép bé tri
twong ngan, dudng day tai dién trén khong va trong ciy cao thanh hang.

Céc cong trinh cao ting c6 thé c6 phin bé 13 mot khong gian 16n. Cac KTS luu ¥
khi cong trinh ¢6 chiéu dai 16n hon 220m thi cin phai bd tri mot tuyén dudng cho
phep xe cttu hda di xuyén qua cong trinh. Phai dam bao dudng cho céac xe chita chay
tiép can dén phéan thép tda nha cao ting ma khong bi anh huong bsi khéi dé. T6
chirc bdi dd cho xe thang hodc xe c6 can ning phi hop cho phép tiép can dén timg
cin ho trén cic ting cao. Khoang céch tir mép dudng xe chay dén tuong nha cho
phép tir 5 m dén 8 m ddi v&i cac nha cao dén 10 tAng va tir 8 m dén 10 m dbi véi cac
nha cao trén 10 tang.

Bai db truc thing trén cao ciia mdt s6 nha cao tﬁng chu yéu chi phuc vu vé mit
thuong mai va du lich, khong c6 ¥ nghia v& mit thoat hiém khin cép. Canh quat cia
mdy bay truc thing c6 thé tao dong hut khéi va lira theo chidu ding, rat nguy hiém
Tuy nhién, bai dd truc thing dudi mit dat lai rat c6 ¥ nghia v& mat phong chay.

b) Ha ting ky thudt

Can quy hoach lai cic tuyén day dién va dién thoai mic ngang doc qua dudng va
xung quanh nha, giy can tré cho cac hoat déng chita chdy, clru ngudi & nha cao
tng. Kiém tra va quén 1y viéc 14n chiém dat luu khong, coi ndi, xay dp thém & cac
khu nha & 1am thu hep din khoang c4ch an toan PCCC gitta cdc ngoi nha.

Hinh 3-2. Minh hoa cdc quy dinh vé khodng cdch gitia cdc toa nha
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3.2.3. Khoéng cich an toan giira cac cong trinh kién tric trong tdng mit bang

Mot sb cong trinh siéu cao ting xAy chen trong cdc khu d6 thi mat d¢ cao can
dam bao khoang cach an toan vdi cac coéng trinh xung quanh theo quy dinh. Khoang
cach tdi thiéu gifta cAc cong trinh xay dung riéng 1 hodc xay dung lién ké trong khu
vuc quy hoach xay dung méi dugc quy dinh nhu sau:

- Khoang céch giira cac canh dai cta hai diy nha c6 chiéu cao < 46m phai ddm bao
> 1/2 chiéu cao cong trinh (> 1/2h) va khong duge < 7m. Dbi v6i cac cong trinh cb
chiéu cao > 46m, khoang cach gifra cic canh dai cta 2 ddy nha phai dam bao > 25m;

- Khoang céch gifra hai du hdi cta hai ddy nha c6 chiéu cao < 46m phai dam bao
> 1/3 chiéu cao cong trinh (= 1/3h) va khong duge < 4m. Déi véi cac cong trinh co

chiéu cao > 46m, khoang cach giita hai dAu hdi clia hai diy nha phai ddm bdo > 15m;

L6i thodt hidm
wranenenw G130 thong
dénh cho xe cu héa §
Khéng gian thoat hiéi

Khéng gian ki thuat
Khéng gian sinh
Khdng gian :
6 khé nang chéy caof
Thang thoat hiem |
Thang may thoat hié7 ,

Hinh 3-3. Minh hoa cdc mdt bang tang trét cdc toa nha cao tang
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Hinh 3-5. Minh hoa céc mdt bdng tang trét cdc toa nha cao tang



* Truong hop Toa nha thuong mai van phong Minh Khai, Ha Néi:

Toéng mit bang ¢6 2 duong cho xe ctru hoa di. P6 14 tir hudéng Bach Mai vao hoic
tir huéng Minh Khai. Kich thuéc dwong di rong dé cho xe ciru hoa vao, ddm bao
16n hon 3,5m (theo QCVN 2010) va chiu dugce tai trong 16n cla xe. Cac hudéng giao
thong thoat hiém tir cau thang va tir sanh ciia khong gian ban hang déu duge bé tri
dé dang thoat ra khéi cong trinh. Vi tri cic 18i clu thang b6 tri rai rdc trén mit bang
tAng va gin cic sanh thoat ngudi. Cac sanh nay cho phép gidi toa thoat hiém ngudi
dan nhanh chéng ra cac tuyén giao thong bao quanh.

* Truong hop toa nha Keangnam:

Day 12 mot cong trinh hdn hop vé6i nhiu chirc ning nhu trung tim thuong
mai, siéu thi, vdn phong cho thué, khach san va ciin ho, c6 quy mé 16n véi chidu
cao 70 t?lng, tai vi tri dudng Pham Hung, ¢6 rat nhidu vu thé vé céc diéu kién ha
ting xung quanh.

Trong b6 tri tong mit bang Keangnam c6 sy phan bd hop 1y giita 16i vao chinh va
16i di bén canh cong trinh. C6 rat nhiéu 16i di tiép can ding sau cong trinh, tir 4 phia.
Do vy hé thdng xe tai ctru hoa rit d& dang c6 thé tiép can khdi chung cw, hay khéi
toa nha viin phong, khach san. Hai bén cong trinh déu b6 tri cac 16i thoat hidm din
tir ting 1 clia toa nha ra ngodi cong trinh (tir sanh cin h¢ hay tir cAc cira cia ting
trung tdm thuong mai). Bé rong duong 16n hon 3,5m va mat duong chiu duge tai
trong cua xe chira chay.

Tang dudi cia cong trinh 13 tAng trung tim thuong mai, ban hang nho 1é. Phia
trén 1a van phong va cin hd cho thug, trén cung 1a khach san. Trong toa nha d3 hinh
thanh mdt truc giao thong xuyén sudt tir dudi 1én trén. L5i thang cho phép déng hay
m¢ nhitng khu vuc phyc vy riéng biét. Trong 10i thang c6 nhiing vi tri c6 kha ning
chay cao nhur khu diéu hoa, duong dng k¥ thuét , duong bng dd réc...Tu huéng cta
cac gian hang khi xay ra sy c¢b, ddu c6 hanh lang din t6i vi tri thang bd thoét hiém
va thang may ctru hd. Mdi vi tri thang thoat hiém déu c6 phong dém dat tiéu chudn
v& dién tich va bé rong.

DAi véi céc ting cin ho cho thué, phin 16i thang dugc chuyén thanh thong thng
khoang gifta, v6i 2 16i thang & dAu va cudi, dam bao duge d6 thong thoang cho hanh
lang, vira dat di tiéu chuén vé giao théng cho cian hd. Mdi can ho déu co khoang
cach hop 1y tiép can véi thang may ctru ho va thang bé thoat hiém. Vi tri hé rac ciing
khong dit trong 1ong thang nén co6 thé giam dugc nguy co vé chay nd.

Déi v6i ting van phong cho thué c6 thay ddi 1 sb chirc nang cho van phong nhu
thém phong ki thuat, khu vé sinh cong cong va sb luong thang danh cho thoat hiém.
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Didu do giup giai toa ngudi & mot khung gio cao diém nao d6, véi mat do tap trung
gly ap luc 1én giao thong néu co su cb x4y ra bét thuong. Cac khu vuc dé chay van
13 didu hoa, phong ki thuét dién, va cin dam bao tuyét d6i khoang dém cho thang
méy ctru hd va thang bo thoat hiém. Hanh lang vin déng vai trd quan trong trong
viéc dan ngudi ra 161 thang chinh (khdng gian sanh).

P Huongtiép can céng tinh

Giao thing danh cho cleu hda

L&i thoathigm
N Thans thoat hem
B vhong gian thodt fiém
BB Khong gian o6 kha nng chay cao
I Khong gian Ky thuat
- Knéng gian sanh
N | i 160 xubng ting hAm

Hinh 3-6. Tong mdt bang toa nha Keangnam

Déi véi tng khach san (tir tng 61): Str dung vi tri 2 18i thang danh cho chung cu
& tAng duéi va thay ddi mot chat nhur thém sb lwong thang may dé d4p tmg nhu cau.
Trong d6 khu vyc nha hang véi bép 13 khu vuc d& gy chay, dugc b tri gin thang
méy ctru h va thang thoat hidm. Tir 2 huéng clia 2 161 thang, tAt ca cac vi tri déu rat
d& dang tiép can voi 16i thodt (thang bo c6 3 thang loai N2). Khu kho chta dd ciing
13 tac nhan d& gdy chay nén dwoc bd tri gan sanh 16n va sanh duogc sap xép ngay
canh phén thang méy ctru ho ciing nhu thang bé thoét hiém.

Tang dién hinh khach san van sir dung 15i thang tir ting sanh 1én v6i 3 thang b
va 2 khu vuc thang may ctru ho. Khu vic dé d6 vai rit d& giy chdy nén duge c6 16
théng thing véi thang may ctru hd. Tir ctra cac phong & déu duoc hanh lang tiép nbi
dAn t6i 161 thoat nhanh nhat.
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Thiét ké toa nha d c6 hru ¥ t6i nhimg tic nhan giy chay d& bd tri, sip xép trén
mit bang sao cho cac khu vyc d6 ddu gin véi cac 16i thoat khi cn thiét. Pdng thoi
sir dung nhitng thiét bi va vét liéu chdng chdy & noi yéu ciu nhu hop thang thoat
hiém, diéu 4p thu va hut khéi, hop chira ric 1am bing vét liéu chéng chay, ciia thang
bang vat liu khé chay dé ngin cich v&i xung quanh khi ¢6 hoa hoan X4y ra.
Keangnam la mot cOng trinh tdp trung da chirc nang nhung ho da cé nhu’ng giai phap
thiét ké kién truc hop 1y cho timg cOng ning va an toan chay.

Hinh 3-7. Minh hoa Téng mdt bdng va cdc duong giao thong ngodi nha

3.3. GIAI PHAP THIET KE KIEN TRUC LIEN QUAN TOI AN TOAN SINH
MANG CHO NHA SIEU CAO TANG NOI CHUNG

s2 e

3.3.1. Giai phap khong ché khéi khi xdy ra héa hoan

a) Muc dich

- Duy tri sy an toan & mirc cho phép d6i voi méi truong khoi khi xay ra héa hoan
dé cho doi cac bién phép gidi ctru tich cuc hon.

- Khéng ché su lan téa coa khoi tir khu vuc hoa hoan sang khu vyuc 1an cin.

- Ting cudng sy hd tro ciia luc lugng ctru hoa.
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b) Gidi phap

b1) Phén téch thanh ting khu viec dé khdng ché su lan téa khoi (25)

Nhimg khu vyc bi nhiém khéi s& can phai dugc cach ly véi khu vuc chua bi nhiém
khoi bz‘?mg hé théng tuong, vach ngan kin, hé théng ctra di, ctra s6 duge déng chit.

Véch ngdn khéi

N
Hinh 3-8. Vach ngan khoi lan vao trong nha

Heé théng san trdn déng vai trd hét sitc quan trong trong viéc khdng ché khéi theo
chidu cao. San duoc ciu tao bing vat lidu bé tdng cbt thép. Dudi 16p bé téng c6 thé
1a hé théng day dién, cac duong 6ng k¥ thuét. Tran c6 thé sur dung vat li€u thach cao,
han ché sir dung hodc cac vat lidu dé bét chay nhu gb, nhira.

Trong trudng hop x4y ra hoa hoan, can phai khong ché khéi lan téa vao bén trong
(trong nha) va hudng khai thoat ra bén ngoai (ngoai dudng).

, s Ctraingan khoi

| Giéng troi
I

Hinh 3-9. Ctra ngan khoi lan vao trong nha

b2) Sir dung thiét bi hiit khéi dé giam mdt d khoi:
B4 trf hé théng hat khoi trén trin nha c¢6 tac dung khong cho khoéi chim xudng
tAng dudi ma budc ching luén phai huéng 1én trén.

7

N
Hinh 3-10. Quat hit khdi trén trdn
B trf hé théng quat day khoi tir ngodi vao nhim 1am gidm mét d6 khoi trong
phong ddng thoi hwdng khoéi thoat ra ngoai d& dang hon.
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Hinh 3-11. Quat ddy khdi ra ngoadi nhd

b3) Pdm bdo d chénh léch ciia dp sudt khoi:

Viéc tao ra sy chénh Iéch ap suét 13 hét strc can thiét, bdi nhd ¢6 su chénh 1&ch ap
suét s& co sy luu théng khong khi, sy dich chuyén déi lwu ma ta goi 1 gi6. Phuong
phap tao su chénh léch &p suit duogc sir dung theo 2 cach: ty nhién va nhan tao.

Biéu dé 7. Biéu d6 chénh léch dp sudt

- Céch ty nhién: nhd ma cura s6 hodc ctra mai s€ tao sy chénh 1éch 4p suat.

- Cach nhén tao: sir dung quat thbi gi6 va quat hit gib.

‘@DAU THAI KHOI

i-@ DAU THAI KHOI
’82\‘19 B =
A ki Iy
Bl H
= h
i
CUACAP (= Iy QUAT |
KHI TO NGOAL . | jemers CAP KHI
PHONG &~ PHONG BEM ‘ '

Hinh 3-12. So d6 ding quat hit, ddy khi cia toa nha.
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3.3.2. Giai phap giam khoéi tai cac bd phin kién tric tda nha siéu cao ting

a) Ting dp sudt & sanh cho

Khu vic sanh chd 13 noi ngudi ta tap trung thodt ra ngodi vi thé ting ap suit s&

giam khoi, tao sy an toan sinh mang cho con ngudi.

AV N

Q.—. \\ l"

A
VE nen | \/ g
SINH SANH| /% &

[

PHONG LAM VIEC

{
SANH THANG

| THOAT HIEM KHAN ((‘fP

PHONG HOI THAC

Hinh 3-13. So dé cdc khu viee dp sudt am

b) Tiing dp suit & khu vwc thang mdy, thang thwong

Viéc tao 4p suit cao o thang méy s& ngin chin khéi phat trién 18n trén. Khoi rat dé
xam nhép vao thang méay do hiéu tmg ctia dng khéi. Can hru ¥ ring khe ho cua thang
méy 13 rit rong va bién phép kiém soat khoi 12 1am nhé lai khe hé va ting 4p suét.

Viéc ting 4p suét cAu thang bo s& tranh cho 1681 ra cau thang bi tép trung khoi, tao

diéu kién cho thoat hiém va clru héa.

L 2

{5

[
Thang méy

1) Qj'

Théng gib

0 =i

& o

2

Tién sdnh

Hinh 3-14. Ting dp sudt ¢ khu viee thang mdy, thang thiong

¢) Kiém sodt khdi trong khong gian l6n

Kiém soat khoi trong khong gian 16n bao gém 3 noi dung:

- St dung quat hat khoi.
- St dung thong gid ty nhién.
- Duy tri khéi & mure cho phép.
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Hinh 3-15. Kiém soadt khdi bang quat, théng gid

O khoang khong gian 16n nhu khéng gian Atrium, khi khéi cham t6i trin nha thi
s& lan sang chiéu ngang. C6t khoi s& tir di xubng. Trang thai di xudng cua cot khoi _
c6 thé duoc tinh toan bang chwong trinh phén tich. Tinh an toan s& duoc x4c dinh
bang cach so sanh thoi gian thoat hiém va thoi gian di xubng cua cot khoi.

3.3.3. Gidi phap chi"mg hoéa hoan lan rgng

Nguyén tic: Hoa hoan c¢6 kha ning lan rong theo phuong thing dimg va theo muc
dich st dung. C6 3 khu vyc 12 ngudn gdy héa hoan lan rong (20).

- Khu vue cdu thang, thang may

- Khu vye gifta c4c tAng, k& ca kha ning lan rong tir cac dng thong hoi, dng k§ _
thust. Ddng thoi can @& phong ci cAc thiét bi phong chay chita chay tiép xac voi
tueong ngoai, vach ngén spandle.

- Khu vuc v6i muc dich sa dung khac: Cé nhitng khu vuc ma phﬁn 16n moi
ngudi trong toa nha khong st dung, nén it khi dé y. C6 thé day s& 13 mot ngudn lan

rong chay.
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a) Can cé nhitng bign phdp déi phé cin thiét phir hop véi dic diém ciia toa nha
- Phan chia thanh khu vuc véi dién tich san nhit dinh.
- Phén chia thanh khu vuc theo phuong théng ding hoac theo muyc dich str dung.

- Luat thiét ké phong chéng héa hoan lan rong.

b) Phéin chia thanh khu vwc véi dién tich san nhit dinh

Viéc phan khoang chéy trong nha siéu cao ting
theo phwong thing dimg va phudng ngang cling
dwoc thyc hién béi tuong va san ngin chay. Phan &
ctia ngdi nha can c6 16i thoét riéng biét va cach ly
véi cac phong c6 chire nang khéc béng tuong va san
ngin chay. Dién tich san tAng ham 16n nhit gitra c4c

tudong ngin chay 500m?* (dién tich khoang chay ting

him) khéng duoc vuot qua 1500m? (d6i v6i khach
san), khong qua 2000m* (d6i voi nha &) va khong
quéa 2500m’ dbi véi cac trudng hop con lai.

Chibu cao mdi khoang chay phén ndi trén mit dat
ctia ngdi nha khong duwoc vuot qua 50m (15 ting).
Vi du: nha 30 ting cn phai phan hai khoang chay
theo phuong thing ding, khoang thi nhit gdm 15
ting, khoang thir hai tir ting 16 dén ting 30.

Khu vye

1én

i -—“
cao tang
{11 ting t§ 'Qq_
N\
K |
4

\

*
Phan chia theo

dién tich (Tong

/ thé céng trinh

]
o
|

Hinh 3-16. Tuong ngan chdy
trong toa nha (20 )

Hinh 3-17. Cot thép nhe dudi tang hdam va sau khi op tdm thach cao
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Hinh 3-18. Ngdn chdy bang cika sdp; Vdch soi silicat (Soi thity tinh ddc biét dugc xit Iy
acid clohidric, lam khé, phi mét l6p chéng nhiét va nung dé tao thanh sin phim)

Hinh 3-19. Ngin chéy bang cira s@p; Vach soi silicat (Soi thity tinh ddc biét duoc xir Iy
acid clohidric, lam khé, phii mét 16p chong nhiét va nung dé tgo thanh san phdm)

Hinh 3-20. Chong chay lan bang man nuée, duoc tgo thanh
boi hé théng voi phun dwoc lcfp dat trén tran nha
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¢) Dién tich khu vwc

Chan hoa hoan trong mét dién tich san nhit dinh 1a mdt yéu cau quan trong dé
¢6 phuong &n an toan phong chay chita chdy riéng phu hgp véi muyc dich sir dung
cua tirng phong.

Vi du: Phong chita cac thiét bi d& chay nd, phong chira cic tic phidm nghé thuat, tac
pham c6 gid trj viin hoa, lich sir, phong lwu trit thong tin ddu 1 nhitng khu vuc phong
chdy riéng.

Quan hé giira ké hoach thoat hiém va khu vuc phong chay.

Vi dy: Khu vue cung nim trén mot mait phéng: Bénh vién hodc nha dudng ldo,
noi c6 nhiéu ddi trong di lai kho khin.

M3i tAng it nhit phai c6 2 khu vie phong chay.

d) Khu vwc cao til“ng

Nha cao t?lng c6 thoi gian thoat hiém kéo dai, khé thyc hién cac hoat dong ctru
héa va hd trg.

Khu vic cao ting: 14 cc ting cao hon tAng 12, thang khéng t61 duge.

- Thiét ké dinh hinh 3 loai ctra chiu lira cho cac khu lam viéc.

Thang thoat hiém / Tryc thang may (mé ding)

W

llll HIV

Ngan khii viec

" PS-EPS
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L X 3 8 3 X1
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Thang thoat hidm
mé dirng

H x
— | —1
: / V : v
' '
DS : Tudng ngoai Iubng ) ]
t Ngan cach chong chay -
Sanh thang : mat ding bd phan kiém soat chay) F
t  nhacao tAng
’
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¥

Hinh 3-21. Vi dy vé khu viec phong chay
& toa nha vin phong dieéi 10 ting
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3.3.4. Giai phap thiét ké ting tranh nan trong nha siéu cao ting

Trong nha cao ting, dé dam bao giao thong thoat ngudi cong trinh phai c6 2 161
thoét nan, ddng thoi tao didu kién thuan 1o cho luc lwgng chita chay hoat dong.

- L6 thoat nan dugc coi 13 an toan khi bao ddm mot trong cac diéu kién sau:

+ C6 thé tir cac phong & tAng 1 tryc tiép ra ngodi hay qua tién sanh ra ngoai.

+ C6 thé tir cac phong bat ki & tAng nao d6 (trir tAng 1) ra hanh lang, cau thang hay
hanh lang an toan rdi thoat ra khéi nha.

+ C6 thé tir cac phong bit ki & tAng ndo d6 (trir ting 1) vao phong bén canh &
cung ting, tir @6 c6 18i thoat ra hanh lang, ciu thang hanh lang an toan rdi thoat khoi
toa nha.

- L&i ctru nan va ctru chay cta lyc lugng phong chdy phai tach riéng véi 16i vao
chinh cda cong trinh tranh xung d6t giao thong trong trudng hop khén cép.

Tuy nhién d6i voi nha siéu cao ting thi cin phai thiét ké Tang tranh nan. Trong
nha sidu cao ting, ctr khoang 15 tang thi can b trf 1 tAng tranh nan. Ngoai tac dung
tranh nan, tﬁng nay con co thé két hop 1a tﬁng k¥ thuat, str dung cho cac thiét bi, hé
théng cAp nuéc chita chay, hé thong thoat khéi.

%4@

AR
fe

Tang franh nan

Hinh 3-22. Tang trdnh nian trong nha siéu cao tang (26)

a) Sw can thiét phii co tdng trdnh nan trong toa nha siéu cao ting
- Ting trang nan dugc coi la mot khéng gian an toan dé tam tr trong mot thoi
gian ngin cho moi ngudi trong qua trinh thoat xudng dudi mat dt. Viéc di bd lién
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tuc tir ting trén mot cong trinh cao ting xudng dudi dat ma khong nghi ngoi 13 mét
viéc rat kho khin cho hau hét moi ngudi. Vi vAy né con 1a khéng gian nghi ngoi.

Téang tranh nan dugc coi 1a mot khong gian trung chuyén an toan cho nhiing ngudi
stt dung khi str dung cau thang giip khoi, ltra hay tic nghén dé di t&i mot cau thang khac
thay thé.

- Pdng thoi, n6 cling 13 noi tap hop moi ngudi chd doi ctiru ho trong trudng hop
khéng thé sir dung nhitng ciu thang do nhidm khoi, lira hay tic nghén.

Nhu viy, 16 rang ting tranh nan duogc coi 12 mot khoéng gian an toan tam thdi cho
moi ngudi so tan trong hoan canh c6 hoa hoan, gidm nhitng tac dong x4u khi phai di

chuyén theo chi€u cao.

16 CHUC TANG TRANH NAN

Trudng hop Toa nha Second Lotte Word, Jamsil, Secul, Hén Quée

Sy <

PAI THIEN VAN

KHACH SAN

CANHQ,
HIEU QUA

VAN PHONG

TRUNG TAM o
| THUONG MAI

-,
D>

Al

|
L

*Ngudn: DHTH. Seoul. HQ. 1S. Myong O Yoon. 11. 2003,
Khdi niém vé syt vu tién-cho céng tac phdng chdy nha cao tdng & Han Qubc.

Truong hop toa nha Second Lotte World, Jamsil, Seul, Han Ouéc, 112 tang (22)

Cac tﬁng tranh nan dugc bd tri & cac tﬁng 24, 50, 70, 88 va 112, voi dién tich trAnh nan
va s6 luong thang may thoat hiém khac nhau. Ty 18 s6 ngudi tinh todn cAn duoc thoat hiém
tang theo chidu cao. Ching han, khu vyc thoat hidm tang 24 chi tinh cho 40% sb ngudi
tranh nan, trong khi & tAng 112, s6 ngudi tranh nan cn phai bé tri dién tich 14 90%. Nguoc
lai, s6 lugng thang may tho4t hidm & ting 24 13 7 thang mdy, trong khi & ting 112 chila 2
thang méy. Piéu d6 phu thudc vio sb ngudi va cong ning sir dung.
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b) Vai tro chinh ciia ting tranh nan

- Khu vyrc giai toa cho nhimg nguoi so tan khi c6 héa hoan.

- Vi tri tAp trung cia lyc lugng chira chay.

- Noi sép xép, td chirc lai hoat dong so tin khéi tda nha mot cach trat ty, khoa hoc.

- Nguoi tan tat co thé & day dé doi sy hd trg so tan an toan khoi tda nha.

¢) Nguyén tic tb chirc khiong gian tdng trdnh nan
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Hinh 3-23. So"d hurdng thodt hiém trong nha siéu cao tang
Theo nguyén tac, ludn phai c6 2 cau thang thoat hiém & mdi tda nha siéu cao tang
dé c6 thé st dung it nhat 1 thang khi thang kia gip su cb. Tuy nhién, trén thyc té c6
kha ndng ca 2 thang thoat hiém déu khong st dung duge. Truong hgp mot tda nha
thwong mai - chung cu & Hong Kéng gip héa hoan nam 1995, cac cau thang déu
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ngap khéi trude khi tit ca moi ngudi duge so tan ra ngoai. Khoang 30 dén 40 ngudi
da chay 1én tang mai dé chd sw cru hd bén ngodi. Liic ndy, ting mai déng vai trd
nhu tAng tranh nan. Tuy nhién céc toa nha hién dai ngdy nay khong phai tit ca cac
thang déu c6 thé di 1én mai, hay méi b bao trim, che phu. O nhitng tda nha nhu vy
thi tAng trdnh nan s& 14 noi trd 4n tam thoi an toan khi moi cAu thang bi ngp khoi
hodc lra.

Hinh 3-24. Tang tranh nan - Thang mdy ciru héa & tang trénh nan

d) Nguyén Iy t6 chirc khong gian T t’}ng tranh nan trong nha siéu cao téng:
(Tai liéu tham khdo: Singapore Civil Defence Force - Fire Code 2013)

- Kha niing chéng chdy cia ting tronh nan khéng it hon 2 tiéng, v6i it nhat 50%
dién tich san clia tAng 13 phong tranh nan (ngoai khu k¥ thuat). P 16n cia ting tranh
nan dugc tinh di cho it nhat 50% cu dan cua tda nha & cac tang trén va dudi tng
tranh nan, binh quén 0,3m?/ nguoi.

- Tai tﬁng tranh nan, khong td chic cac dich vu thuong mai Tuy nhién c6 thé tb
chirc sin choi tré em hodc noi tip thé duc. Moi thiét bi dit tai téng tranh nan déu
duoc lam béi vat liéu khdng chay, kho chay. Phong trénh nan duroc cich ly voi cac
ving khac clia ting tranh nan bing cac birc tudng chdng chay, dwoc thong gio tu
nhién boi it nhit 2 mit thodng & twong ngodi. Mt thoang ¢6 chidu cao it nhit 1,2m
va dién tich mit thoang khong nhd hon 25% t6ng dién tich ctia phong tranh nan. N6
¢6 kich thuée @& moi diém ctia phong khong xa qud 9m cach mat thoang gio.

- Céc chi tiét ctia phong tranh nan:

+ Khoang thong hoi, thoang gi6 duoc thiét k& it nhét dai 1,5m va cao 3m. Phia
trén tip gidp véi khu vire mé khong bi rao kin.
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+ Hé thdng voi phun s& duge cung cap trong tAng tranh nan téi bt ky phong nao
(khong phai phong 6) & trén cung ting.

+ Phong tranh nan dugc trang bi hé théng chiéu sang su cb, ¢6 ngué)n dién du
phong riéng va mirc do chiéu sang trong phong khong nhé hon Slux. Thoi gian mét
dién do su cb hodc chuyén sang ché do chiéu sang du phong khong dugc phép kéo
dai qua 15 giay.

- 141 thoat nan din t&i phong trianh nan duge thong qua hanh lang chéng tu khoéi,
chdng chay, hay hanh lang ngoai (tiép x0c ty nhién). Ving tranh nan dugc lién két
vGi cac viing khac bdi hanh lang ngoai chéng tu khéi. Bang ghi ch “T ang tranh
nan” duge gin bén trong va bén ngoai tudong khu ciu thang cta ting tranh nan. Kich
¢& chit ghi chil khong nhé hon 50mm va ¢ 6 cao 1,5m tinh tir san nha.

3.3.5. Thiét ké cAu thang thoat hiém: Ngin ltra va chéng ty khoi

Nha cao ting dang thap, cin bd tri 2 thang bd thoat hiém doc 1ap, khi gip kho
khiin v& viéc bd tri khong gian, c6 thé thiét 1ap ciu thang dang cat kéo.

CAu thang thoat hiém 13 cAu thang dam bao sy an toan dbi véi khoi va chay khi
x4y ra hoa hoan. Day la 16i thoét hiém an toan cho nguoi trong tda nha tir trén thoat
xudng ting trét khi x4y ra hoa hoan. D6 ciing 1a 15i di an toan gianh cho linh ctru hda
tiép can bén trong toa nha. Tuy nhién wu tién trude hét gianh cho thoét hiém. Sau d6
méi gianh cho linh ctru hoa.

Thang b6 thoat hiém trong mdi nha & don nguyén phai thong 1én mai nha, cau
thang so tan phai dap ing cac yéu ciu sau day:

Theo kinh nghiém cia Nhat Ban, tht c4 cdc tAng tir 15 trd 1én déu phai 1a clu
thang thoat hiém dc bist. Cu thang ndy doi hoi phai duge két ndi truc tiép toi ting
trét, phai dwoc ngin cach bang tudng ngin c6 khé ning chiu ltra, va ¢6 phong dém
¢6 thiét bj hit khoi (24).

O Viét Nam, nha cao tAng tir 11 tAng tré xudng khéng cAn phai 1am cAu thang khép
kin, nhung ctra md tir cau thang vé phia cin ho phai 13 ctra chéng chay. Cau thang dua
vao tudng ngoai nha, tin dung 4nh sang tu nhién va thong gi6 tu nhién. Nha & cao
tAng don nguyén cao tir 12 dén 18 tAng cin phai 1am cdu thang khép kin. Nha & cao
tAng don nguyén cao tir 19 tang trd 16n phai lam thang chéng khoi.

a) Thang bj thodt hiém dang ciit kéo (Tham khdio kinh nghiém cia Trung
Québc, 29)

Ciin ctt theo quy pham hién hanh, dbi véi nha cao ting tir 18 tAng tr& 1én bét budc
phai bé tri 2 thang bd thoét hiém. Thyc t&, khi bé tri 2 thang bd nay d6i khi gip phai
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nhitng kh6 khan vé dién tich va vi tri. Vi vAy, quy dinh cho phép bé tri lién két 2
thang thoat hiém nay vio thanh 1 thang bd dang cit kéo.

Céu thang dang cit kéo 13 mot hinh thire cu thang gdm 2 thang bd tri song song,
mdi thang 13 mdt vé thang thing, mot vé di tir trai 1én phai va mot vé kia di tir phai
1én trai. Gifra 2 thang ndy dwoc ngdn cach béi mot birc twong chdng chay. Goi 1a ciu
thang dang cit kéo va vi néu khong c6 birc tudng ndy thi hinh dang cta thang giéng
nhu cai “kéo cit”. Cau thang dang cit kéo c6 thé coi 1a dang thang dic biét, c6 vu
diém 14 gon gang, chiém it dién tich kién tric, mic du thwe té n6 13 2 thang bd song
song nhau. Tuy nhién, doi hoi k¥ thuét thi céng kha phic tap, tén nhiéu vat liéu va
chi phi cao hon thang thuong.

Thang cit kéo co mot vai dic diém sau: Dic diém tht nhét 13, trong cing mot
budng cau thang 13p dit dugc 2 thang ¢6 chito ning so tan theo hudng thang dung;
Dic diém thir hai 13, trong viéc thiét ké mat b'fmg c6 thé tan dung dugc khong gian
twong d6i hep, vin bd tri dugc hai thang thoat hidm cho hai khu vuc phong chay
khéc nhau. Do @6 n6 gép phin giam dién tich phan chia khong gian cdng cong va
tang dién tich sir dung hiru ich cua cong trinh; Pic diém thir 3 quan trong nhét 13,
thang c4t kéo c6 2 16i thodt hiém & hai du thang, hoén toan doc 1ap véi nhau va
nang cao kha ning so tan khi c6 sy ¢ (hinh 3-25 va hinh 3-26).

V& vin dé phong tranh ngat khoi trong budng thang dang cét kéo, dua ra giai
phép bd tri dong co hut khéi két hop vdi 2 bng théng khoi & 2 dAu thang cét kéo.
Nho céc 15 thong gi6 va hé théng hit khéi tir budng thang 1én trén tAng méi ma
thang luon dam bao khong bi ngat khoéi khi x4y ra héa hoan.

Tién sanh
chong khoi

Clraphong B} Cira phong A

Hinh 3-25. Mt bang thang cdt kéo Hinh 3-26. So d6 phan tich 16i thodt hiém
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Tién sanh
chong lwa 7

Hinh 3-29. Khéng gian bén trong thang cdt kéo

b) Thang bj chéong tu khdi: N1, N2, N3 (nguén 13)

Theo quy dinh cta Viét Nam, ¢6 3 loai thang trong nha cao ting va siéu cao ting:

- Thang N1 14 thang tiép cin véi bén ngoai.

- Thang N2 1 thang nim trong 15i thang nhung 1ap hé théng didu 4p thu va dAy khi.

- Thang N3 1a thang c6 lap hé théng didu 4p va tiép can bén ngoai nhu N1.

So sanh vi du trén ta thay toa vin phong sir dung 2 thang, déu 1a thang N1 va dap
ung duge yéu cau vé quy dinh st dung loai thang ciing nhu d4m bao duge an toan
khi ¢6 hoa hoan.

b1) Nguyén tdc:

Thang chong tu khéi dé ngan chan sy lan truyén khoi tir tang him vao budng
thang bd va giéng thang may.

Lbi vao thang bo, thang may phai thong quangin dém c6 tao ap suit duong;

Phén khoang ngin chay trong budng thang b tai vi tri tang 1 va 50m theo chiéu cao;
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b2) Thang NI:

C6 151 vao budng thang tir mdi tAng di qua khodng thong thoang bén ngoai nha
theo mdt 16i di hd (khoang thong thoang ndy thuong & dang logia hodc ban cong).
Lbi di qua khoang thong thoédng nay khong dugc nhiém khéi;

b3) Thang N2 :

C6 4ap suét khong khi dwong (4p sudt khong khi trong budng thang cao hon bén
ngoai budng thang) trong bubng thang khi cé chay; '

b4) Thang N3:

C6 16i vao budng thang tir mi ting di qua khoang dém c6 4p suét khong khi duong
(4p sudt khong khi duong trong khoang dém la thudng xuyén hodc khi cé chay).

Véi nha cao trén 28m cin ¢ 50% sb thang bo 13 thang N1 va c6 thang sat thoat
hiém bén ngodi nha.

Hinh 3-30. Thang sdt ngodi nha
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Vao bubdng thang di

gua khoang thong

thoang bén ngoai la
mét logia

Pam ba’go kich
thwdre t6i thidu

Vo budng thang di
qua khoang théng
thoang bén ngoai la
mot ban céng

Hinh 3-31. Thang N1

Tuong
ngan chay

Budng thang c6
ap suét
khéng khi dwong

a) Budng thang bd khéng nhiém khéi loai N2

Giéng ki
thuat

- Trong budng thang
khong cén co
ap suat
khong khi dwong

Khoang dém
cé ap suét
khéng khi

duong

b) Budng thang bo khéng nhiém khéi loai N3

Hinh 3-32. Thang N2 va N3
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3.3.6. Thang may chéng chay va thoat hiém

Thang méy chéng chay va thoat hiém chi dwgc dung trong nhing truong hop
khén cép dé thoat hiém va tao 16i di cho linh ctru hoa. Thang may nay dugc st dung
ngudn dién riéng danh cho tinh trang khén cép.

V& nguyén tic, can phai co gidi phap “mém” cho phép wu tién céc ting cin
thiét, thy thudc vao mdi lién quan téi ting phat hoa, va wu tién cac dbi tuong yéu
thé nhu: ngudi gia, ngudi khuyét tat, tré em... Cin so sanh va didu chinh sir dung
thang may va thang b thoat hiém, dé phan chia sé lrong sir dung hop 1y va hiéu
qua nhat. Can lwu ¥ ring dbi voi nhitng ngudi khée manh thi thoat hidm bing
thang b6 hiéu qui cao hon so véi thang mdy thoat hiém. Theo quy dinh cta Nhat
Ban, d6i v6i nha cao ting, cac tdoa nha co chiéu cao tir 31m tré 1én déu phai c6
thang may thoat hiém. S5 lugng thang may thoat hiém phy thudc vao dién tich cta
tda nha. Dudi 1500m?%/1 thang may thoat hiém. Trén 1500m? cong thém 1 thang
may véi mdi 3000m?* (ngudn 24).

a) Thang mdy chéng chdy diing cho luc luong civu héa

Thong thudng thang mdy khong co chirc ndng phong chay chita chay. Khi c6 hoa
hoan x4y ra, nguoi thodt nan khong duge dung thang méy. Dudi tdc ddng ctia nhiét
d6 cao hoic bi ctp dién, hoic lira chay, ding thang méy 13 nguy hiém dén tinh mang
clia con ngudi. Thang mdy chéng chdy 13 loai thang may duogc sir dung trong trudng
hop ¢6 hoa hoan tai mdt cong trinh kién trac. N6 dugc danh cho nhin vién cu hda
va ciru ho. Bai vay, thang may chéng chdy c6 yéu cu an toan cao hon. Thang méy
chéng chay thudng c6 tinh ning chéng chay hoan hao véi 2 ngudn cung cip dién.
Trong trudng hop cong trinh kién tric bi ctp dién thi thang méy ndy ty dong ding
ngudn dién dy phong va vin tiép tuc van hanh. Loai thang nay luén c6 mot 16i thoat
nan cho nguoi st dung.

al) Quy dinh cdc céng trinh sau phdi lap dit thang mdy chéng chdy

- Cong trinh cong cong cép 1;

- Nha & cao ting dang thép;

- Nha & cao tAng dang don nguyén va dang hanh lang cé.tir/ 12 tAng tro 1én;

- Chc cong trinh kién tric sidu cao tang c6 chiu cao tir 32m tré 1én.

a2) Vé quy dinh s6 lwong thang mdy va thang mdy chong chdy

S lugng thang may trong nha & cao tAng dwoc qui dinh nhu sau:

- B6i voi nha & duéi 11 ting, quy dinh 1dp dit 1 thang may va d6 phai 13 thang
may c6 chirc nang chéng chay.
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- P6i véinha & b tix 12 - 18 tang, cAn I4p dit it nhét 2 thang may, trong d6 phai
c6 1 thang mdy c6 chitc ning chdng chay.

- P6i v6inha & c6 tir 19 - 33 ting, phuc vu s6 h tr 150 - 270, cin 1ip dit it nhit
3 thang may, trong d6 phai ¢6 1 thang may c6 chirc ning chéng chay.

- Sanh doi thang mdy c6 chiéu réng khoéng dwoc nhd hon 2m v yéu ciu duoc
thiét ké chiéu sang va théng gié tu nhién.

a3) Vé yéu cau thiét ké thang may chéng chay

- Budng thang may chéng chay phai dugc bd tri doc 1ap, khong c6 dwong éng din
dién hoiic dwdng ng nudce, khi ga hodc 6ng thong gio di qua. Thang inéy chéng
chay cin phai c6 khoang dém chdng chiy dé tranh khéi va tao khong gian an toan
cho viéc trién khai cong tac ctru hd cua nhan vién ctru hda.

- Khoang dém chéng chay (hay con goi 13 budng thang) ¢ phia truéc thang, duoc
ngin cach béi 16p cira chéng chay, c6 chirc ning ngin lira va khéi (hinh 3-33). Kich
thuéc khoang dém chéng chay trong cong trinh nha & khong duge nhd hon 4,5m?,
trong cong trinh cong cdng khong duge nhd hon 6m?.

J¥

1- Thang may chdng chay 2- Clra chéng chay
3- Khoang dém ngan chay 4- Budng ting ap

Hinh 3-33. B6 i mdt bing thang mdy chong chay (29)

- Thiét ké khoang dém chéng chay cAn xem xét cac madt nhur vi tri, dién tich tiéu
chuén, cira chéng chiy va hé thong tang ap hd tro thoat khéi khi c6 su cb. S6 thang
can cir vao dién tich xay dyung ciia ting nha. Theo qui dinh phong chéng chay hién
hanh ctia Trung Quéc, mdi mot phan khu phong chdy phai bé tri 1 thang may chéng
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chay. M3i mot ting nha c6 dién tich du6i 1500m” cin c6 1 thang méy chong chay;
dién tich 16n hon 1500m? va khong qua 4500m’ cAn c6 2 thang may; tir 4500m” tr&
1én cin c6 3 thang may chdng chay.

- Tai trong cia thang may chéng chay khong nho hon 800kg.

a4) Vé vi tri ldp dit thang may chéng chay

Thang may chéng chay dugc bd tri trong phan khu phong chdy nhim tao diéu
kién thuén 1¢i cho viéc so tan khi co sy c¢b. Khoang cach tir cira can ho dén thang
mdy chéng chay hodc dén 18i thoat nan gin nhit khong duge vuot qua 25m. Trong
qué trinh thiét ké, 6t nhét 12 b tri két hop thang may chdng chay va thang bd so tan
khan cip & cing mot vi tri dé tao thanh mdt khu an toan. Hai budng thang niy ciing
can duge ngin cach ra dé tranh nhimg anh huéng bét loi.

b) Thang mady thodt hiém cho so tin ngwoi din

bl) Kinh nghiém:

Sau tham hoa Thap ddi WTC, mét bao céo cia Vién Tiéu chudn Qubc gia va
Cong nghé (NIST, Hoa Ky) da khuyén céo nhiing toa nha cao tAng cin phai dugc
thiét ké dé c6 du thoi gian so tan hét moi ngudi trong toa nha true khi bi sup dod.
Theo do, viéc sir dung thang may thoat hiém/ctru hoa di duoc khuyén céo boi NIST
khéng dinh su phét trién clia cong nghé so tan s& dugc sir dung tuong lai. Trong
Huéng din k§ thuat Phong chay cia Vuong qudc Anh d3 néu: St dyng thang may
ctru hoa 13 mot trong nhimg cach thirc ning cao hiu qua so tan trong cic su kién, sy
cd dic biét.

Thong thuwdng thoat hiém bang thang may chi duoc st dung cho mét s6 it ngudi
khong thé ty thoat hiém béng dudng cau thang thoat hiém nhu ngudi tin tit, ngudi
c6 vAn d& vé stzc khoe... Ngoai ra, so tin bang thang may cling dwgc 4p dung trong
nhitng cAu tric siu cao t?lng dac biét nhu Thap diéu khién san bay véi sy truy nhap
han ché va Thap British Telecom Tower & London, thap Stratosphere Tower & Las
Vegas 1a nhitng thap md cira cho cong chiing vao tham quan.

Hiéu qua cta viéc phbi hop thoat hiém bang thang may va ciu thang di dugc
nghién ctru va chi ro nhitng hiéu qua vé thoi gian thoat hiém so vé6i viée chi sit dung
thang bJ.

Tuy nhién, chua c6 tai liéu ndo chinh thirc ndo huéng dan thiét ké hé thong so tan
bang thang méy. Hé théng so tan bang thang may di dwgc néu trong Hudng dan vé
An toan Cong ddng Australia nhu mot tham khao thiét ké.
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TG CHUC THANG MAY THOAT HIEM VA BO PHAN PHUC VU

Trudng hop: Téa nhd siéu cao tang, Yong-san, Seoul; Han Quéc
Ngudn: DHTH. Seoul. H&. TS. Myong O Yoon. 11. 2003. R X
Khdi niém va sy uu fién cho céng tdc phong chdy nhéd cao tang & Han Quéc,

MAI - BAI BO TRUC THANG

7.36 - TANG TRANH NAN

SdsH : ;
Thang may thoat higm
Il Henh lang thodt hiém
~ N Tudng chdng chdy
£ Clia thodt hiém

1.17 - TANG TRANH NAN

Thadat hidm bdng
thang bé kin

Thodt him béng thang
T.1-DITAN L : mdy thoat hiém

Truong hop toa nha siéu cao ting Yong-san, Seoul, Han Quéc (Nguén: 31)

Thang may thoat hiém khéng chi hd trg di tan, ma con gifip cho cong tac phong chita chay.
Theo d6, dé tao ra mot truc thoat hidm theo chiéu thing ding, ngudi ta phai bé tri 8 thang may
& phan 161 c6 két ndi v6i hanh lang thoat hiém va cira thoat hiém. Hanh lang thoat hidm nim
trong khu vir 18i dugce bao boc béi cac trong chbng chay, hudng t6i cac cira thoat nim & ving
bién ctia 16i. Luu ¥ rang, tit ca cac ting tir thap tdi cao déu c6 thang may thoat hidm. Riéng
thang b thoat hiém chi bd tri tir tAng 1 t6i tang 36 tranh nan.

b2) Chién lugc so tdn bang thang méy (thodt hiém/citu héa)

Nguyén tic chinh: Nguoi dan & mét nhom ting nao do so tan xudng bing thang
b6 dén tﬁng tranh nan g?m nhat, sau d6 dung thang may (thoat hiém) dé duoc dua
xubng mit dat. Thang mday nay s& khong dimg d& nhan khach & cac tAng binh
thuong, ma chi dirng/nhan khich & céc tAng tranh nan. N6i cach khac, nhimg thang
may ndy chi di chuyén gifta cic thng tranh nan va di thing xuéng tAng mit dit.

Tang tranh nan 13 thanh phin quan trong trong chién luge so tan thang may nay.
Trong khi doi t6i lugt dugce so tin bang thang méy thi tAng tranh nan 14 noi an toan dé
moi ngudi nghi va cho dgi tmg et Nguy co vé lra va khéi 6 thé anh hudng dén moi
ngudi néu doi & hanh lang thudng, nhung néu di thang may thi thuong duoc loai tri.
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b3) Hiéu qud so tén bang thang may thodt hiém

Mot nghién cru dya trén sg md phdéng so tan trong mot toa nha thuwong mai dé
x4c dinh hidu qua cta d& xudt so tan bang thang may. Toa nha mé phéng c6 dién tich
500m?, cao 100 ting, v6i s§ Iugng nguoi trong toa nha 13 21.000 ngudi (mirc cao
diém nhét). Toa nha c6 3 thang bd thoat hiém, chidu rong vé thang 13 1,2m. Toa nha
c6 4 tAng tranh nan, mbi tAng tranh nan phuc vu cho 24 tAng nha (mirc cuc dai).

22000 y ; : T 1
20000 -\\ : ——— Thang bé
N ; == = Th§4Tmly

g
g
/

g
¥
4

g
/

:
/

$68 luong ngudi trong tda nha
g

T * i - * N 1‘ - \ :
b
20 H-"&. \\

i ' My
0 10 20 30 40 50 80 70 80 9 100 116 120
Thoi gian thoat higém (phat)

Bibu db 8. So sanh thoi gian thodt hiém bang thang bg
vd thang b6 + thang mdy thodt hiém.
Qua biéu d6 ta thiy rang viéc sir dung nhimng thang may va cdu thang trong chién
luge so tan nay c6 thé giam bét thoi gian so tn 36% so véi viée chi ding thang

bd thuong.
Bang 13. So sanh thoi gian thoat hiém
ciia ngudi trong tda nha theo % s6 ngwoi
Phan trim nguoi Bing Biing thang by i
thodt hiém thang bé + thang mdy thodt hiém | CHEmH 1ch
25% 26 phut 11 phat -58%
50% 53 phit 25 phit -53%
75% 80 phut 41 phut -49%
90% 96 phut 53 phut -45%
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Bang 14. So sanh thoi gian thoat hiém
trong cac hoan canh khic nhau

Hodn canh Si g:::g T’Zﬁng + than gTi’:::i’;iI?fdt hiém Chénh lech
Cao didm nhét ~21.000 | 110 phdt 70 phit -36%
Ngay lam viéc ~19.000 102 phut 69 phut -32%

Ngay nghi ~ 6.000 62 phit 46 phut -26%

Bing 15. So sanh théi gian thoat hiém
theo so lwgng thang thoat hiem
Hodn cinh Thang b6 thangT Z ‘;’f"t :“)’; g | Chénh lch
C6 1 thang may thoat hiém 110 phat phut -36%
C6 2 thang may thoét hiém 110 phat 51 phut -54%

Viéc thuc hién so tin bing thang may thot hiém két hop thang bo c6 hiéu qua rd

rét v& thoi gian. Tuy nhién, chi phi 18p dit kha cao, kha ning st dyung khong nhiéu

(vi khong ding cho muc dich di chuyén théng thudng, thang chi dimg & cac tng
tranh nan) cfing 13 mdt thach thirc cho céc chu dau tu, nguoi kinh doanh toa nha khi
quyét dinh lap dat thang may thoat hiém va s luong ciia chiing trong toa nha. Do

d6, viéc 4p dung so tan bang thang may thoat hiém 13 c6 giéi han.

3.3.7. Céc bién phap hé tr¢ ngwdi tan tat

L4i thoat nan cho ngudi tan tit cAn dam bio theo TCXDVN 264:2002 - Nha va
cong trinh - Nguyén tc co ban xay dung cong trinh dé dam bao cho nguoi tan tat

tiép can sir dung.

Khu vure an toanag

Khu vire an toanep | I

Khu vire phong chay

i

1]

phéu thuat

9
——p-Phong may

[ v

F

)
-

)

0,

]

L]

4

Hanh lang

Hinh 3-35. Thiét ké dwong thodt hiém cho ngudi tan tgt
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Hinh 3-36. Thiét ké duong thodt hiém cho nguoi tan tdt

3.4. GIAI PHAP AN TOAN PHONG CHAY CHO CAC BO PHAN CHUC
NANG TRONG TOA NHA SIEU CAO TANG CHU'C NANG HON HQOP

V& co ban, tda nha siéu cao tﬁng bao gém cac bd phan co chirc nang khac nhau.
b6 1a: BO phén chung cu, B6 phan Vin phong cho thué va Trung tim Thuong mai -
Dich vu. Thong thudng tit ca cac bo phin dugc b tri theo chidu cao theo thir tur:
Phin dé nha tir ting 1-5 13 Trung tam thuong mai - Dich vy, tiép theo dén Vin
phong cho thué, phan than con lai 13 Chung cuwr véi cac khdi can ho khép kin. V&
thiét ké kién triic clia tda nha, luén ¢6 c4c 161 vao riéng biét danh cho timg b phan
chirc ning d tranh tinh trang xung dot giao thong gifra chiing, ddng thoi ciing dam
béo kha ning so tin nhanh khéi tda nha khi xay ra sy cé.

3.4.1. Gidi phap chung cho an toan chay ting him

a) Dic diém ting ham khi xdy ra héa hoan

Mot diic diém chung cho tt ca cac toa nha siéu cao tAng hdn hop da chirc nang la
déu c6 ting ham. Pic tinh hoa hoan trong cac ting hAm ndy cé nhitng diém khac
biét voi cac tﬁng trén mit dit & nhitng khia canh sau, cn luu y:

- Tang him 13 méi trudng thiéu khong khi va 4nh séng tu thién, do d6 khoi va
nhiét khé phan tén, khé phat hién bang mt 16 trinh thoat hiém. Ngudi ta khé cé thé
phét hién va nhan biét vi tri phat héa d8 phan tich tinh hinh.

- Hudng thoat hiém di 1én tring v&i hudng chuyén d6ng ctia khoi nén huéng
thoat lu6n luén bi khéi. Luc luong cru hoa chi c¢6 thé xam nhép tﬁng ham tir cira
thong véi mit dat, nguoe v6i hudng phat sinh cua khéi, d& giy réi loan voi dong
ngudi thoat hiém.
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b) Phong chdy va thodt hiém trong ting ham

- Trudc hét viée st dung tﬁng him cén c6 quy dinh khong duogc c6 cac thiét bi
gy chay nd (binh gaz). Chn sit dung céc thiét bi ha ting k¥ thuat va noi thét 1a vat
liu chéng chdy. Chang han, dudng dng bang sit thay cho dudng dng nhya, ban ghé
phai 1am bang sit thay cho ban ghé 1am bang g0, nhua.

- Viéc chdng chay, chong khéi rt quan trong & giai doan d4u khi x4y ra héa hoan.
Vi vay can chil y vi tri treo céc thiét bj chdng chay, cac binh phun nude. Cac gidi
phap hut khéi, 1ép dat thibt bi hit khoi cAn duge chi trong tir khau thiét ké.

- Hé théng chi dan thoat hidm bing dén va cac vach chi dan trén tudng va san.
Két hop loa va man hinh huéng dan thoat hiém. Céc phuong 4n sir dung thang may
va thang cudn khi x4y ra héa hoan can duoc nghién ciru.

- Thiét ké 16i di cho linh ciru hoa va 1&p dit thiét bi cho ciru hda mot cach hop
I (binh ctru héa, voi ciru hoa, thiét bi hat khoi, thiét bi hd trg vo tuyén...) dudi
tang ham.

3.4.2. Giai phap an toan phong chdy cho by phin Chung cw trong tdoa nha
siéu cao tAng c6 chirc niing hén hgp & Viét Nam

a) Cac ndi dung co bdn phong chdy trong bj phin chung cw

al) Ké hoach thoat hiém danh cho cdc toa nha chung cu (dwong thodt hiém va

ban cong)
— —
“TH{UL
Ban congd | 1t X I

Tuyén dwdng ngén chay
Hinh 3-37. Thiét ké duong thodt hiém va ban cong trong chung cw

Chung cu siéu cao tang 13 noi tip trung mat o cao cu dan sinh sdng nén viéc
phong chay can phai dwgc cha trong. Ngoai viéc 14p dit cac hé théng phong chay tu
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dong va céc thiét bi phong chdy & timg ting dién hinh cta toa nha, cin phai chu
trong mdi lién hé giita cAu thang thoat hiém va ban cong @& dam bao thoat khéi ra
bén ngoai va khong bi 4nh hudng t6i budng thang thoat hiém. Khi héa hoan x4y ra
tr mot phong nao do, lira va khoi sé€ hudng ra ban cong, cia sb. Lbi thoat dugc tb
chitc ngugc lai - vao trong 16i. Piéu quan trong 13 cin cb lap khu vuc phat héa va
tranh lan rong ra hanh lang nhé hé thdng tuong ngin chay di dong.

a2) Vai tro ciia khéng khi va dnh sang trong heu tuyén thodt hiém

Anh séang [ Gi6 va knéi

Ban cong

Céu thang B “

mpn

* .“ h

t ¢t
Chan lira va khéi

H

i

]

Hinh 3-38. Vai tro cua khong khi va dnh sdng trong thodt hiém
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a3) Chi ddn ké hoach thodt hiém tir cin hé t6i thang thodt hiém

N

4

N
8

a4) Bé tri 16i

Hinh 3-39. Bé tri cdc vi tri thang thodt hiém

thang

Dbi véi giai phép thibt ké chung cu, quan trong nhit 1a viéc bd tri 16i thang, bao

gbm hé théng thang may, thang ché hang, thang bd va thang thoat hiém. Bén canh d6

13 phong k§ thuat dién, nwéc va chd @ rac. Chung cur 14 noi tép trung dong ngudi va

sir dung giao thong theo chidu dimg, do vay b tri vi trf hanh lang dén t6i 18i thang, vi

tri céc thang dé giup d& dang thoat hiém Iudn 13 vAn d8 tat yéu, sao cho khoang cach

tir phong & ti 161 thang 12 vira dii dé moi ngudi c6 thé di chuyén dé dang.

Phong &

N

N

Hinh 3-40. Vi tri thang chua hop Iy

Tién sanh
Hanh lang Hanh lang
] AN
Phong & Phong & .-j

Hanh lang: Khu vic an toan sé 1

Tién sanh: Khu vie an toan sb 2

Hinh 3-41. Vi tri thang hop ly

AN

SRRES

Hinh 3-42. Mt s6 cdch bé tri cdc thang thodt hiém
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a5) Cdu thang va cdc quy dinh:

Céu thang c6 bé ngang phai du do rong va dam bao cac yéu cau sau:

- Két chu chiju Iuc va két ciu bao che phdi c6 gidi han chiu ltra khong nho hon 60 phut.

- Cua ngén chay phai ty dong dong va duoc lam béng vét liéu khong chay cb giGi
han chiu Itra khéng nho hon 45 pht.

- C6 thong gi6 didu ap va khong bi tu khoi & budng thang.

- C6 dén chiéu sang su cd.

- Thang phai théng thoang tir mit d4t 1én cAc ting va c6 161 1én mai.

- S6 wong bac thang ctia mbi vé thang khong nhé hon 3 va khong 16n hon 18 bac.

- Khéng dugc ding thang xoay dc hodc bac thang hinh dé quat 1am thang thoat
nan. Goc nghiéng 16n nhét cta thang 13 1:1,75 (Trich TCVN 1996-6160 PCCO).

a6) Khodng cach xa nhdt téi cau thang:

Khoang cach xa nhét t6i cu thang thoéat hiém cho phép tinh tir cira di cua phong xa
nhét dén 161 thoat gin nhét (khong k& phong vé sinh, nha tam) khong duoc 16n hon:

- 50 m d6i v6i phong giira hai thang hay hai 181 ra ngoai, 25 m dbi véi phong chi
¢6 mot thang hay mot 16i ra ngoai ctia nha phu tro.

- 40 m d6i v6i phong gifta hai thang hay hai 18i ra ngoai, 25 m dbi v6i phong chi
c6 mdt thang hay mot 16i ra ngoai ctia nha cong céng, nha & tap thé hay cin ho.

a7) Ong d6 rac va bubng chira rdc trong chung cu:

Mot diéu cin quan tam 13 bd tri dng thoat rac trong 16 thang nha chung cu. Ong
va ctra thu rac phai duogc thiét ké, lép dat phu hop véi tiéu chuén, yéu cAu k¥ thuét
Vv6i cac yéu cau cy thé sau:

- Cac dng d6 rac va budng chira réc phai dugc cach ly véi nhiing phan khéc cia
ngdi nha bang cic bd phan ngin chay. Cira thu rdc & cac ting phai c6 cira ndp ngin
chay tu dong dong kin.

- Khéng duoc dit cac éng db rac va budng chia téc bén trong cc budng thang
b, sanh doi hodc khoang d¢m dwgc ngén chay dung cho thoat nan.

- Céac buéng c¢6 chira dng db rac hoic dé chira réc phai dam béo c6 161 vao truc
tiép qua mot khoang théng thoang bén ngoai nhi hodc qua mot khoang d€m ngan
chay dugc thong gi6é thudng xuyén.

- Cira vao buéng chtra rac khong duoc dit 1ién ké v6i cac 18 thoat nan hodc ctra
ra bén ngoai ctia nha hodic dit gin véi cira sd ctia nha & (theo QCKTVN: 2010).
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b) Vi du gidi phdp phong chdy trong bj phin chung cw ciia toa nha siéu cao ting

-

Hinh 3-43. B6 tri thang thodt hiém va thang may ciru ho
trén mdt bang Chung cu CT24

Trong chung cu CT2A, khong gian sanh ting 12 bo phan két ndi can ho va 181
thang. Khi x4y ra sy ¢, ngudi dan co thé di chuyén doc theo hanh lang va din t&i vi
tri thang thoat hiém va thang may ctru hd. Thang méy ctru hd chay bang dién du trit
clia tda nha va khi x4y ra hoa hoan thang may van hoat dong dé c6 thé dua ngudi
xubng v dua linh ciru héa Ién.

Trudng hop Chung cu Sky View, vi tri 2 thang thoat hiém N1 tiép cén voi bén
ngoai va khoang cach xa nhét tir cin h t6i thang khong qua 25m.

Hb rac khong bd tri trong thang thoét hidm. Trong budng thang thoat hiém chi c6
hé théng diéu ap thu va hat khoi khi chdy lan ¢ hanh lang. Ngoai ra n6 con duoc
trang bj vat liéu chdng chay d& ngan can tc nhan tir bén ngoai.

Hién nay d& xay ra it nhiéu vy chdy ma nguyén nhan do ngudi dén giy ra, déc
biét 14 chay & trong hd réc vi nhimng théi quen b4t can. Khong thé tranh khoi néu
moi ngudi khong nhan thiuc mdt cach ding dén tAm quan trong cta no. Vigc thiét
ké 151 thang két hop v6i hanh lang, din hudng tir sanh cin ho va vi tri thang thoat
hiém theo ding chuin muec ciing chi giam di dugec mot phén nhimg thi€t hai khi sy
cb Xay ra.
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Hinh 3-44. B6 tri [6i thang trén mdt bang Chung cu Sky View

3.4.3. Giai phip an toan phong chdy cho b§ phin Viin phong trong tda nha
siéu cao tAng & Viét Nam

a) Nguyén tic phong chdy trong thiét ké kién triic vin phong cho thué

Nguyén tic phong chay co ban cho toa nha van phong cling trong ty nhu
chung cu cao ting, cin quan tdm t6i khu vue bé tri ciu thang va hanh lang, kich
thudc cau thang phai da réng theo tiéu chudn danh riéng cho 16i thoat hidm
(TCVN 1996-6160 PCCC).

Riéng trong cdc phong clia tda nha thi lap dat hé théng bao chay tu déng va ngoai
hanh lang 12 h¢ théng va thiét bi phong chay chita chéy. Nguyén tic cia thoat hiém
13 b4 tri ciu thang phéan tén trong cao 6¢ vin phong.
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Hinh 3-45. Bé tri thang phan tdn trén mdt bang

H
: A

Vin phong }
[~ 4

Vén phong

Tidn sanh  £Xf f 3 - M

Hinh 3-47. M§t 56 cich bé tri thang va hanh lang trong toa nha van phong
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Cau thang phan tan truéc hét c6 thuan 1gi tao nhidu huéng giao théng cho nguoi
str dung. Mit khac né gitip dinh hudng mot cach nhanh chéng huéng thoat hiém khi
cAn thiét. Céc 16i dugc tiép can tir moi phia clia mt bang.

Khu vyc an toan trong van phong chinh 1a cau thang thoat hiém, do vay viéc bb
tri cAu thang, hanh lang d&n va kha niing tiép cin d& dang véi bén ngodi 1 didu can
thiét cho an toan phong hoa. Cau thang can c6 khoang dém va khoang cach xa nhét
toi thang khong qua 25m.

b) Thi du vé Gidi phdp phong chdy trong thiét ké kién tricc vin phong

Hinh 3-48. Puong thodt hiém trong cao dc vin phong

Dic diém cua td chirc khong gian toa nha vin phong la sanh tAng va hanh lang
dong vai trd luu thong két ndi giira cac khong gian chinh va phu. Trong d6 khong
gian chinh 13 khong gian lam viéc (van phong), khong gian phu 1a khong gian cau
thang, sanh thang may, v€ sinh va cac hop k¥ thuat, hd rac.

Trudng hop toa nha vian phong Yén Hoa, ngoai vi tri 10i thang nhu yéu cau,
thi tda nha c6 thém 2 thang thoat hidm N1 tiép cén voi bén ngoai cong trinh. Didu
d6 gitip giam thiéu khodng cach tir cac khong gian van phong khi xdy ra su cd
hoa hoan.
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Hinh 3-49. Truong hop toa nha van phong Yén Hoa

3.4.4. Giii phap an toan chay cho bd phin Trung tim Thwong mai va Dich
vu trong toa nha siéu cao ting

a) Nguyén tic

V& nguyén tic bd tri chirc ning, bo phan thyong mai va trung tim dich vy thuong
dugc bd tri & phin dé cua toa nha siéu cao ting, véi phin ndi khoang 5-6 ting va
phén chim t6i 3 tAng. Theo tiéu chuin TCVN cua Viét Nam thi khong cho phép bd
tri cac cong trinh Dich vu dudi thng ham, nhung trong kién trac siéu cao ting, véi
thiét ké clia nudc ngoai, nguoi tavAn cho phép bd tri dich vu bén dudi ting ham
nhung véi nhiing quy dinh phong chay ngat nghéo.

Tai tAng him, khoang cach quy dinh t6i cae thang thoat hiém khéng dwge nhd hon
40m, va dic biét can cht trong t&1 hé théng d&n huéng cho cong déng khi xay ra sy cd.
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al) Trung tam thuwong mai Cho Mo:
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Khbng gian ban héng v& gch ¢
-Khbng glan ki thugt
IR <rono glan sinh + & & & & = 4 » @ ® s %
-Khnng glan:cé Khié néng chidy cao
I = thoet tidm Mat bing ting 2

wemma f 8i thoit hidim

Hinh 3-50. Mdt bang tang 2 - Trung tém thirong mai Cho Mo

khgngfgian'véﬁ ‘phong-
- Khong gian,grmueg"
m Khong gian-sdnh
) “Fhang thodthism

-"'Khﬁpj gian thost hidm

_-— Li‘thoat hidm.

Hinh 3-51. Mt bang téng dién hink ki vin phong

Ciing nhu moi cong trinh hén hop khac, khi c6 nhiéu chirc ning trong mot cong
trinh thi viéc phan bd o rang timg khu 1a didu cép thiét. Pi kém véi né, 16i vao
chinh hay sanh riéng biét quan trong ngang véi 18i thoat hiém trong mdi cong ning
khac nhau.
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Hwdng thodt ngudi Véch chéng chay

Hanh iang

Phong dém chéng khéi Hk

Hinh 3.52. Minh hoa cdc bién phdp phong chong chdy lan,
va cdc dwong thodt hiém trong nha cao tang.

3.5. GIAI PHAP TO CHUC MAT PUNG CHO TOA NHA SIEU CAO TANG
LIEN QUAN TOI AN TOAN CHAY

Déi v6i toa nha siéu cao tAng, giai phip mat dtmg luon gan lién véi hé théng vo
boc kién tric, trong d6 phan 16n cic cong trinh hién dai déu str dung hé thong kinh
2 16p (nguon 24). |

Nhimg lo1 ich khi sir dung kinh hai 16p & mét ngoai cong trinh:

- Hidu qué v& thAm my¥: ting do trong v6i nhirng biéu hién ¢ chiéu su.

- Tiét kiém ning lwong, gidm tai cho diéu hoa (giam CO,).

Ngoai ra, hé thong kinh 2 16p c6 thé tré thanh mot cdng cy hitu hiéu trong an toan
chay cho nha sidu cao ting, néu ching ta biét cach sir dung.

Vé co ban, c¢6 ba kiéu kinh 2 16p duoe str dung trong nha siéu cao téng:

- Kiéu rdng;: Giita 2 16p kinh céch nhau mot khoang nhé.

- Kiéu hanh lang: Giita 2 16p kinh 1 khodng cach kha 16n, cho phép ngudi ta c6
thé di lai.

- Kiéu hop: Giira 2 16p kinh cach nhau mot khoang nho va tach thanh cac hop rong.
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Hinh 3-54. Kinh loai hop

Céc kidu kinh 2 16p d3 phéat huy rit cao hidu qua cia mdt tda nha kién trac hién dai.
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Phong riéng

Van phong

Van phong

Phong riéng

Hinh 3-55. Kinh logi rng
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" Nhirng vén @8 vé ctru hda khi sir dung kinh hai lop |
- Khoang réng

C6 bao céo cho thay c6 thé st dung dwdng bng
d& khi thoat Ién trén c6 hiéu qua hon
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Viéc sir dung kinh hai 16p dd dugc cac chuyén gia Nhat Ban lam thi nghiém va
nhan thiy:

- Khi Itra chdy & cudong d6 cao, kinh trong bi phé hiy va dam chay c6 thé lan 1én
tAng trén. Néu d6 néng chua du dé pha hiy 16p kinh trong clia tang trén, thi khoi va
lira ¢6 thé duoc bde 1én cao (an toan).

- Néu d4m chay 16n, 16p kinh trong ciia ting trén bj pha hity thi khéi va Iia s& lan
1én tang trén (khong an toan).

- Néu & 16p kinh ngoai c6 bd phan thong gi6 hd trg tir bén ngoai thi khoi va lira
bdc 18n trén nhanh hon (an toan).

- Néu 16p kinh ngoai dwa gi6 vio, trong trudng hop 16p kinh trong bi pha huy thi
lira va khoi s& tran vao céc tang trén (khong an toan).

Téng 5 Tang5
Thinghigm Yl Thi nghiém

Ltra lan 1&n tAng trén voi kinh hai iép

A

Cén cht trong cac thiét bi clru hda

Hinh 3-57. Mét s van dé khi ding kinh hai lop

3.6. GIAI PHAP QUAN LY AN TOAN CHAY
3.6.1. Cac quy dinh ciia Co quan Quan ly An toan chdy (B§ Cong an)

a) Khi xdy dung cic nhd cao ting phai c6 diy di cac hé théng, thiét bi phwong
tién v& phong chay chita chay (PCCC) va dam bao cac diéu kién an toan PCCC theo
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cac quy chudn, tidu chuin hién hanh. Khéng chip nhédn Iy do thiéu kinh phi, thiéu
vbn ma cét bo cac hé théng, thiét bj PCCC trong dau tr x4y dung nha cao t'?mg.

b) C6 quy ché, ché d6 kiém tra, quan 1y chit ch& chit lwong thiét ké, thi cong vé
PCCC d6i véi nha cao ting. Thuc hién nghiém chinh ché do thAm duyét du 4n,
tham duyét thiét ké vé PCCC, kiém tra thi cong va nghiém thu v& PCCC theo quy
dinh ctia Luét Phong chay chita chay.

¢) Ting cudng viée tuyén truyén, phd bién va td chirc thuc hién nghiém chinh cac
quy dinh ctia Luat PCCC (trong Luat PCCC ciing c6 ndi dung PCCC nha cao ting),
va cac quy dinh, tiéu chuin PCCC trong thiét k& x4y dyng va st dyng, van hanh nha
cao t'?lng. Tiép tuc nghién ctru, xay dung hoan thién cac tiéu chuén, quy dinh, tai liéu
huéng din vé PCCC d6i véi nha cao ting.

d) Dé cao ché do co s& tu kiém tra, tu dam bao céc didu kién an toan PCCC & céc
nha cao tang theo cic quy dinh, tiéu chudn hién hanh; Cac hé théng PCCC va lyc
lrgng, phuong tién chira chay tai chd phdi dugc hoan thién, cé tinh chuyén nghiép
cao v6i phuong chém ty ctru 1a chinh.

e) Nang cao chét luong cong tac thim duyét thiét k& va kiém tra an toan PCCC
d6i véi nha cao tang, dam bao xem xét diy du cac ndi dung khi thdm duyét thiét ké
cfing nhur khi kiém tra an toan PCCC c4c nha cao tang;

g) Chuén bj sin sang phuong 4n, luc lwong, phuong tién chira chay, ctiru hd ciru
nan dbi v6i cac nha cao ting trong dia ban quan 1§ véi cac tinh hudng chay phic tap
nhét va phi hop véi dic diém, tinh hinh ctia dja phuong, ¢6 sy phéi hop cua nhidu
Iwc lugng chuyén nganh nhim giam dén mirc thap nhit thiét hai vé nguol va tai san
khi x4y ra chay & cac nha cao tang.

3.6.2. Cic quy dinh vé Quin Iy An toan chay (B Xay dung)

a) Trong qud trinh xdy dung

- Uu tién thyc hién cc giai phap phong chéng chay theo thiét k& phu hop véi tiéu
chudn hién hanh va d3 dugc thim duyét theo quy dinh;

- Thye hién cAc yéu ciu phong chay chita chay cho ¢de cbng trinh dang xay dung,
céc edng trinh phy trg va cic quy dinh phong chéy chita chay frong thi cong x4y lip
theo phép luat vé phong chay chita chay hién hanh;

- Trang bi cac phuong tién chita chay theo quy dinh va trong trang thai sin sang
hoat dong;

- Kha ning thoat nan an toan va ctru ngudi, cling nhu bao vé tai san khi xay ra
chay trong cdng trinh dang xay dung va trén céng trudng.
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b) Trong quad trinh khai thdac st dung

- Giit nguyén cu tric, ndi that cta nha va kha ning 1am viéc cua cac trang thiét
bi phong chdy chita chay ding véi yéu ciu cia thiét ké va cac tai liéu k¥ thudt 1ap
cho ching;

- Thyc hién céc quy dinh vé phong chdy chita chay theo phap lut hién hanh;

- Khéng dugc phép thay @i két cAu hay cac gidi phap quy hoach khong gian va
k§y thuét cong trinh ma khong ¢ thiét ké duoc phé duyét theo quy dinh;

- Khi tién hanh stra chita, khong cho phép st dung céac chu kién va vt liéu khong
dap tmg cac yéu cu cua céc quy chudn, tiéu chuén hién hanh.

3.7. PAO TAO TAP HUAN POI PHO VOI SU CO CHO CONG PONG
3.7.1. Dao tao dbi pho véi cic sw ¢d cho cw din

a) Phd bién cho ngudi dan cac quy dinh vé an toan chay, tim hidu so @ thoat
hiém, vi tri thang bd thoat hiém, thang méy thoat hiém truéc khi nhén chia khoa vao
cin ho hodc lam viéc trén tﬁng cao. Cac gia dinh can dic biét gido duc tré con ¥ thitc
vé an toan chay. Néu trong toa nha siéu cao tAng co ting chong chay. (Thong thudng
tir 15-17 tAng c6 mot tAng chéng chay thi phai x4c dinh luu tuyén di chuyén t¢i ting
chéng chay mét cach gan nhét va thun tién nhit. Chang han trong tda nha 70 ting
thi tAng chdng chay thong thudng & cac ting 17, 34, 51).

b) Tap huén cho ngudi dan cac kinh nghiém sir dung dd dién trong nha siéu cao téng.
Céc vu chay phin 16n do chap dién, do han bén tia lira dién, do dun nAu bira bai, dot
vang ma trén nha. Vi vay cin phai ton trong va ting cudng hiéu biét vé quy trinh st
dung dién, gas, va ndi quy an toan chay tai noi ¢ va 1am viéc ctia minh. Viéc thay dbi
chtrc ning tir khong gian & sang khong gian lam viéc co thé s& 1am gia ting luong dién
tidu thy, 1am chay day dién gdy chéy. Mot sb cin ho lai két hop lam kho, trong d6 dé
nhiu dd d& chay (vai, nhira) s& ting cuwong nguy co chay.

* Voi Gas:

Néu vio phong, trong phong c6 mili gas phai TUYET DOI KHONG BAT CONG
TAC DIEN... Cin m& théng thodng hét cac ctra sd, clra ra vao... dé mot e trude khi
kiém tra ngdn gbc 1o i gas. Trong phong kin dAy hoi gas, néu ta bat cong tic s& cb
Tia Itra dién + Hoi-khi Gas = N&.. Can c6 lich kiém tra dinh ki véi bép gas, ddy cao
su dan gas tir binh vao bép, gioang cao su... Trong khi néu nuéng, khong thé tranh bj
dAu, m& mim mudi ban vao gioang - 6ng cao su... d 1au khong lau chui, bi 1do hoa,
nhiu khi bj chudt cén, gam...
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¢) Tdp hudn thdi dp ting xir khi xdy ra sw cé

cl) Tép hudn ddp chdy: _

Téap huén cho ngudi dan lam quen va st dung c4c thiét bi chéng chay nhu binh bot,
vOi ctru hoa, st dung cat chdng chay, cac vat lidu chéng chay dép lira. Kiém tra thudng
xuyén céc thiét bi bao chay (chudng bao chay) va c6 img xir phit hop. O chung cu Phiic
Thinh, rit nhidu 13n chuéng bao chay kéu vi nhiéu ly do khéac nhau. Trong vu chay tai
do, chuéng c6 hoat dong (tuy chi trong thdi gian ngén rdi tit). Do d6 can ludn canh giac,
khong coi thuong khi chudng bao chiy kéu va nén dé ¥ ngay tinh hinh xung quanh va
cac ting khac.

a2) Tap hudn thodt hiém:

Nguyén tic thoat hiém 12 phai khin truong, nhanh nhen nhung hét stc binh tinh.
Khi phat hién chdy moi ngudi nén dép cira va bao ngay cho cac nha bén canh lién ké
minh va clng thoat hiém. Viéc di cing nhiéu ngudi trong bong t6i d& xubng dét s&
d& hoang loan va lo ldng hon so v&i di mot minh. Khi d4 thoat xudng bén duéi, néu
dd an toan thi chi can bao cho mot ngudi than, va nho nguol d6 bao lai cho ngudi
than khdc di an toan. C6 nhiéu treong hop khong thong béo @& ngudi than khong
lién lac duoc, lo le“ing din t6i viéc chay nguoc 1én trén dé tim nguoi nha cia minh, va
bi 1am vao nguy hiém.

Céc dung cu can mang theo khi thoat hiém khong phai la tién bac ma 13 dién thoai
di dong, khiin mit uét, va néu co thé ca den pin va thiét bi chita chay trong phong...
Dién thoai dugc dung dé lién hé ctru h. Khin mit w6t ding dé chdng ngat khoi.
Dén pin ding dé soi duong tim 16i thoat trong truong hgp nha bi sdp va ban than bj
mét phuong hwéng. Huéng din tré em va ngudi gia theo c4c tuyén an toan. Khong
st dung thang may thuong. Chi st dung thang bo thoat hiém. Nguyén nhan chinh
dan dén chét nguoi trong cac dam chdy thuong 14 do b chét ngat, chir khong phai 1a
do bi chay. Do d6, cin phai dam bao sao cho minh c6 du dudng khi cho dén khi
duogc céc don vi chita chay chuyén nghiép ciru thoat.

d) Tap hudn kinh nghi¢m lwa chon va té chire khong gian sé'ng duoi goc do an
toan thodt hiém

D3t viéc quan tim chdy n 1én hang diu. Ngay tr khi di coi chung cu d dau tu,
nén dic biét quan tdm dén vin d& an toan chay cia chung cw. Hiy quan tim dén
dudng vao chung cu xem c6 tién dé cac xe PCCC d& tiép can va quay xe tiép nude khi
dam chdy xay ra hay khong. Hay kiém tra hé théng PCCC cua chung cu c6 hién dai
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hay khong va céc quy dinh an toan chay c6 dugc quan tAm khong. Néu khong dat yéu
cAu phai lién két cong ddng phan 4nh véi Chi toa nha c6 bién phap ning cép.

Trong khong gian ¢ clia minh, khéng nén qué chu trong ti€u chi an toan dé tao
nén mot khong gian déng kin boi hé thong khung sit bao vé. Thuc t& da cho thdy
mdt s6 trudng linh ctu hoa di tiép cin nan nhdn ma khong ctru duge boi hé théng
ludi sit qua kién cb. Vi vAy cin phai 1am cira thoat hiém ra bén ngodi. Nghién ciru
dia hinh xung quanh dé c6 thé thoét sang céc nha bén dudi khi c6 sy c¢b. Nghién ciu
st dung 6ng trugt dé st dung khi cAn thiét. Hién tai thang cubn chira chay moi chi
tmg ctru dugc t6i ting 12 dé dua ngudi xudng dit. Do d6 trong trwémg hop & tAng
cao, nén quan sat lyc lugng phong chay chira chay (PCCC) da va dang tiép can toi
tAng nao dé c6 thé tiép can tang thang cubn dé duoc ciru nhanh.

3.7.2. Poc va hiéu so' 0 thoat nan thong qua cic ban vé mit bing kién tric

wmemmm LAj thoat hidm

ang may thoat hiém

=wenLdi thoathiém

;Thang thodt hiém 5 maro may ozt hiém
' B oo ot viem
Khong gian c6 kha Khong gian ¢6 kha nang
nang chay cao chay cao
-Khang gian ky thuat
-Khﬁng gian k§ thuat ng gian sénh

Géc khdng gian khic

i
hdng gian sanh

MAT BANG TANG DIEN HINH
(VAN PHONG)

4c khang gian khac

Hinh 3-58a. So dé thodt hiém trén mdt bang céc tang

125



mam wan L5i thoat hidm

Thang may thodt higm

- Thang thoat hiém
L&i thoat hidm ) A ﬁ Knhéng gian cé kha nang
1 chay cao

Thang méy thoat hidm
Thang thoat hidm F ) - Khong gian ky thuat

Khong gian c6 kha néng Khéng gian sanh

chay cao 3
Khéng gian ky fhuat =7 R e i Céc khong gian khic
Khang gian sanh

Céc khang gian knidc

Hinh 3-58b. So d6 thodt hiém trén mdt bang cac tang

N SO DO THOAT HIEM TANG 4
w EVACUATION MAP OF 4TH FLOOR

ROGLEIECAT LG

KIM MA STREET

LTTALS DNOHL ANH WVHA

§  Binh chita chdy (Fire Extinguisher)
w18 thofit khdn cp (Emergency Exit)

® Khu vitn phong (Tendncy)

# Khu hanh lang congcdng (Corridor)

® Kho vuc ban quin Iy toa nha (Management Office)

P Trong trudng hgp %3y ra hda hoan, si dung cde
thang b dé thodt hi€m, khong dimg thang méy.
In case of fire use stairs do not use elevator.

Hinh 3-59. Mot vi du vé so do thodt hiém trén mdt bc%ng tdng
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Hinh 3-60. Minh hoa céc duong so tan thodt hiém khoi toa nha (Nguén: 22)
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3.7.3. T4p huén chwong trinh hra chon cdc gidi phap thoat nan khi giip sw cb

a) Khi co chay xdy ra

Khi c6 chdy xdy ra, dién bi cit nén rit kho d& c6 thé thiy dudng va thoat
hiém. Mgt chiéc dén pin trong tay 1a didu cin thiét. Tu thé dich chuyén 13 di
khom ngudi va men theo tudng dé dén duoc cc cia thoat, sau d6 di chuyén lén
ting trén hoic xudng ting dudi thy vi tri tAng bi chdy. Ly do phai di khom 13 dé
tranh khoi doc (cha yéu 1a CO,) c6 xu hudng toa 1&€n trén. Viéc di khom s& it hit
phai khoi ddc, tan dyng cic dudng khi phia bén duéi dé dam bao stc khée va cho
ctru thoat.

b) Khi di chuyén

Khi di chuyén thi dinh huéng di chuyén theo chidu ngang va chiéu cao. Theo
chidu ngang huéng téi thang thoat hiém. Theo chidu cao c6 thé 1én ting trén,
hoic tang dudi. N6i chung nén di chuyén téi ting chéng chay. Viée di chuyén
1én tﬁng thugng va dua vao mét 161 thoat bén cac block bén canh cfing 13 mét
phuong thitc thong minh. Tuy nhién, néu trén san thugng khong c6 16i thoat thi
viéc di chuyén 18n céc ting cao nhu tdng 25 s& 1am nhanh chong mét va cong tac
ctru hd gip khoé khin (vi thang cudn ciing khong thé 1én dwoc ting nay). Mot sb
nha siéu cao ting c6 bai dd truc thing thi viéc 1én ting mai 13 cach thoat hiém
hiru hiéu.

¢) Khi mua nha

- Xem xét k¥ va huéng dan con nho, ngudi gia trong nha dudng ra thang thoat
hiém nhanh nhét.

- Quan sét binh chita chay, niit bio chay gan nha nhét.

- V6i tré con, phai néi rd khi nha c¢6 chdy thi 1am gi, nghe tiéng chubng béo chay
thi lam gi. '

-Pé cac d6 co gia tri trong két an toan.

- Khéng nén kho4 cira nha minh truéc khi thoat hidm. DAy 14 diéu nghiém cim &
nude ngoai, vi canh sat chita chay s& khong thé vao ciru hod trong nha va do d6 toan
b0 tai san s& chdy thanh tro, ddng thoi chay sé khéng dwoc dap tit ma lan ra cac khu
viic xung quanh.

- Cén xem lai hé thdng chiéu sang sy cb cua toa nha khi chay xdy ra va cup dién
thi hé thong chiéu sang sw cd phai hoat dong dé gitip moi ngudi thoat hiém ra ciu
thang thoat hiém nhanh nhét.
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3.7.4. Tap huén cich thirc sir dung cic trang thiét bj

a) Ong tugt ciru ho cho nha cao tt’z“ng 0 Viét Nam

Ong tudt ctru hd chiu dwgc nhiét 1én dén 600°C, c6 kha ning so tan duge 20
nguoi/phit khéi cic toa nha cao ting khi c6 sy cd. Pay 13 san phim thudc dy 4n san
xuat thir nghiém “Thiét ké, ché tao éng tudt ciu hd dimg xo0dn c6 dudng trugt xoay
vong phuc vu cdng tac ctru hd, ctru nan héa hoan nha cao tﬁng tai Viét Nam” thudc
dé tai trong diém cép Nha nuéc do Vién K thudt nhiét d6i va Bao vé€ moi truong
TP.HCM cung Vién Hoa hoc vat li¢u - Vién Khoa hoc Céng nghé Quan sy phéi hop
thyc hién.

Hinh 3-61. Ong tuét citu hé cho nha cao tang

Qua khao sat thuc t&, nhan théy cac toa nha cao tﬁng & Viét Nam thuong co
khong gian hep nén sin pham thich hop nhét 13 éng tudt ctru hd dimg xoin. Ong tudt
dang ndy c6 thé 1ap dit tai noi c6 khong gian hep ma van an toan cho ngudi st dung.
Vén dé 1a st dung vat liéu nio dé chéng chay, c6 kha nang chiu luc dé giam kha
nang va dap cho ngudi bi nan.

Ong tudt c6 2 16p: 16p ngoai chdng Itra duoc ché tao tir vai soi thay tinh trang cao
su silicon chéng chay, c6 kha ning chiu nhiét t5i 600°C dé nan nhan khong phai chiu
hoi néng; 16p trong 13 16p chiu Iuc, drrge ché tao tir polyester, c¢6 kha nang chiu dugc
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strc ning cia nhidu ngudi clng trugt trong bng. Ngoai ra, dé ting cudng kha ning
chiu luc, han ché va dap, trong bng thoat hiém con dugc thiét ké thém 4 dai gia
cudng chiu lyc. Bao quanh 6ng tudt c6 khung thép va 10 xo dang xodn dé han ché
tdc d6 trugt cho nan nhan. f)ng tudt ¢6 chu vi 1,8m, dudng kinh 0,6m, mdi bude
x08n ¢6 chidu cao 2m véi goc nghiéng 47°. Hién nay, san phAm sén c6 13 loai dng
dai 30m, c6 thé dung cho nha 10 tAng tr& lai. Tuy nhién, tiy theo yéu ciu cua toa
nha can lép dit, c6 thé ché tao loai 6ng tudt voi chiéu cao khong han ché, cho cac
toa nha 30-40 ting hoic cao hon. Cach st dung bng tudt cling rit don gian, chi cin
bét vit & cot chit mot dau 6ng thoat hiém vao tuong nha cao tﬁng. Khi ¢6 su cb x4y
ra, ngudi trong céc tda nha cao thng chi cAn thao Sng tha xudng d4t va nhanh chéng
thoat ra khoi khu vire nguy hiém.

b) Hé théng thodt hiém Escape Rescue Systems (ERS)

Hinh 3-62. Hé théng thodt hiém Escape Rescue Systems

Escape Rescue System 1a giai phdp mang tinh tong thé, an toan va toan dién cho
viéc thoat hiém nha cao tAng, dugc 18p trén ndc tod nha va thyc hién viée di tan sb
lwong ngudi 16n rit nhanh va an toan xudng mat dit. Hé théng ndy 13 mét tap hop
ctia c4c khung cabin chui hinh elip, duge 1ap va ct gifr thuong tryc trén néc tod nha.
Khi trién khai viéc thoat hiém, cac khoang cabin chita ngudi dugc hé théng ha
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xuéng mit dat. Sau dé céac khoang cabin dugc mé ctra ra dé d6i ctiru ho toa nha chui
vao. Hé théng sé duoc kéo 1én trén va cac buf“mg cabin d6 s€ dugc dinh vi dung lai
tai cac vi tri bén ctra sb toa nha va mo ra dé ngudi gap nan chui vao. Sau khi hé
théng dugc ha xudng mit dt thi cac budng cabin dudi dwoc mé ra trude d& nguoi
chui ra, khi két thiic thi cabin nay tw dong gap lai dé cabin tiép theo phia trén tiép dét
va dong ngudi tiép tuc thodt ra. Khi thoat hét mot dot, hé théng lai duoc kéo 1én va
quy trinh s& dwoc 1ap lai cho dén khi hét ngudi can ciru. Hé théng nay gdm c6 bd
phan co 1ip trén méi toa nha, thiét bi diéu khién, t6 hop khoang cabin, ngudn dién
doc lap; thiét bi van hanh va thao tic 1énh; thanh budc tir san nha 1én cira sb dé chui
vao cabin; thiét bi 1am 6n dinh gio.

Hé théng 13 mot t6 hop cdng nghé véi cac diém wu viét ndi tréi nhu:

- Nang luc thoat hiém rat 16n, mdi 14n hé théng ha xuéng thoat dugc 150 nguoi.

- Ap dung va mang lai hidu qua rit 16n cho tit ca cac tod nha cao ting.

- Phuc vy cho ca nguoi cin thoat tir trén tod nha xuéng va d0i ctru hoa tir dudi 1én.

- Ngudi gip nan cin thoat hiém khong can phai 1am dong téc gi.

- Tho4t hiém cho moi lra tuoi, ké cé ngudi tan tét.

Hinh 3-63. Thodt hiém cho nguoi tan t4t

Heé théng c6 hai cAu hinh chinh: |
- Escape Rescue Standard System (Hé théng ciru nan thoat hiém tiéu chuin) véi
ning lc thoét 150 nguoi mdi 1an nang ha.

- Escape Rescue Lite System v&i ning Iyc thoat 30 ngudi mdi 1an ning ha.
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Hinh 3-64. So tan, ciru h cho nguoi dan

3.7.5. Ké hoach tip huin thwdng xuyén cho cw din trong cic toa nha siéu
cao tz‘“lng

a) Tdp huin dinh ky

Nén t6 chirc tip huén vé an toan phong chay hang nim (tdi thidu mdi nam 1 1an)
@& ning cao tinh than gift gin an todn phong chay va binh tinh dbi phé véi su cb cho
nguoi dan.

al) Néi dung tép hudn danh cho nguoi dén:

- Trao d6i vé nhiing nguyén nhan giy chay, nguyén nhan gy chay 16n va trao dbi
mdt s6 vu chay gan day. Tir d6 rat ra nhitng bai hoc kinh nghiém quy gi4 cin phai hwu ¥.

- Cac dam chay thuong xay ra do 10 ri gas, han dién so suit... Khi chay tuyét dbi
khong ding thang méy. Can nhin manh dam chay du nhé ciing di sirc bung phat giy
ra thiét hai khing khiép vé nguoi va cia; cong tac chita chay 13 nhiém vu cia tit ca
moi ¢4 nhin va phai y thirc tu gidc bdo hodc dap chdy ngay lap tirc. Luu ¥ khi hod
hoan phéi luén binh tinh goi ding s6 114 cua d6i PCCC dé dwoc hd trg ma khong
phai ton bat ctr mét chi phi nao.

Hinh 3-65. Tép huan PCCC ciia S¢ Canh sét chita chdy TP.HCM
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NEM HO! CUU HO NHA CAO TANG

Hinh 3-66. Tdp hudn thodt nan bang hé thong day thd, du day, ném hoi

Phén thir hai cta budi tap huén bao gém: doc so db thoat nan, cac bude thoat nan,
dic diém st dung cuia cac trang thiét bi nhu 2 loai binh chita chay (binh bdt va binh
CO,), vdi phun nuéc va phan thuc hanh trén dam chay gia lap, cach d8 ctru ho nguoi
bi thwong, ngét xiu,... Phan thyc hanh giup nguoi tham du hinh dung dugc nhimg
nguy co co thé din ra cling nhu mirc 46 nghiém trong ctia mdt vu hoa hoan.

a2) Té chitc tdp hudn cho Ban qudn 1y, nhén vién truc, bdo vé va luc luong chita
chdy co so:

Céac ndi dung tap huén c6 thé nhu sau:

- No1 quy an toan chay;

- Céc yéu cau ddi véi 16i va dudng thoat nan;

- Tén goi, nguyén Iy hoat dong, cach st dung, bao quan, bao dudng phuong tién
chita chdy ban dau va hé thong bao vé chéng chay clia cong trinh; cac phuong tién
thoédt hiém va bdo v¢ c4 nhén;

- Trach nhi€ém cua nhén vién truc, bao vé va lyc lugng chira chy co s6 vé 6 chire
thoat nan.

- C6 sb theo ddi hoat dong nay va thudng xuyén kiém tra chit luong huén luyén,
dam bao tit ca nhitng ngudi c6 trach nhiém phai duoc tap huén.

Trach nhi€m ctia nhin vién trirc hodc bao vé:

- M6 hé thong thong bao vé chdy (néu c6) hodc bao dong chay;

- M& tit ca céc cira thoat nan va hiténg din moi ngudi chay theo hudng do;

- Kiém tra xem hé thong bao vé chbng chay (hé théng bao chay, hé théng chita
chay, hé thong hut khoéi) di hoat dong hay chua (néu c6), trong truomg hop cén thibt
phai kich hoat bang tay;
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- Thudng xuyén kiém tra va ghi lai tinh trang ctia hé thdng bao chay, chita chay tu
doéng, chita chay vach twdng, hé thong hiit khoi. Néu phat hién hu héng phai bao kip
thoi va dé xudt stra chita voi bd phéan cé trach nhiém.

a3) Thiét lgp so do thodt nan.:

Trong so dd thoat nan can thé hién rd:

- Puong thoat nan (tinh tir diém xa nhét can thoat nan dén 16i vao budng thang bd
chdng tu khoi hodic khu virc an toan) bang nét lién mau xanh véi huéng chi thoat nan.

- Vi tri dat cac phuong tién chita chay ban d4u (binh chita chay).

- Vi tri hdp chira chdy vach tudng.

- Vi tri dén béo 16i thoat hiém.

- Nhitng chi din cin thiét khi xay ra chay.

So @b nay dugc treo & noi dé thiy, dé quan sat.

b) Tdp hudn theo cdc kiéu logi sw co

Tap huin dbi pho vai cac su cb co thé x4y ra trong nha cao ting nhu dong dat, ro
ri gas, hoa hoan...

bl) Péng dat

- Chuén bi va tmg pho khi c6 dong dat:

+ Nhitng vat dung trong nha nén dugc ding vimng chic. Nhitng thir nhu tivi,
guong, may tinh, v.v... nén dugc gan chit vao tudng dé khi lung lay ciing khong rét
xudng dét gy ra thuong tich. Tranh, guong, v.v... nén dugc dit xa giudng ngu.

+ Dt cac d6 dac ning trong nha nhu ké sach, ti chén, v.v... xa khéi cac ctra va
nhitng noi thuong lui t6i dé khong 1am can tré 16i ra.

+ Dy tritr nuéce uéng, dd an dong hop, dén pin, pin, radid, bang, thudc men tai mot
noi d& dén. Thay ddi cac d6 ding trén thudong xuyén khi hét han. Chon mét noi tu
hop gia dinh néu moi ngudi khéng & cling khi dong dAt xay ra.

- Trong lac dong d4t néu dang & trong cic toa nha cao tAng:

+ Tuyét dbi khong dugc ding thang may vi khi do mat dién va néu ding thang
méy thi s& bi méc ket trong thang.

+ Nén tranh xa cac khu vuc cd ctra kinh, dén dién treo. C6 kha nhiéu nguoi bi
thuong do cb ra khéi toa nha cao ting ngay lap tic hodc chay sang cac chd khac
cung toa nha.

- Sau dong dét:
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+ Néu dang & trong nha, hiy rdi khoi nha ngay, vi ¢6 thé con nhimg du chin c6
thé tiép tyc gy nguy hiém.

+ Mang thtrc in, nuéc udng néu phai so tan.

+ Néu ngiri thdy mui khi gas, mui xing dau hay mui cc hoa chét, hdy tranh xa
khu virc d6 ngay.

+ Kiém tra nhitng vét ran nit ciia ciin nha, déng thoi kiém tra dng dan gas, dudng
day dién, 6ng nuéc... néu cin thi gia cb hay sira chira ngay.

- Pé d6i phé voi dong dét, cén:

+ Hudéng din cho thanh vién trong gia dinh cach d6i phé v6i dong dat, hudng dan
tré em cach goi cdnh sat 113, ciru hoa 114, cép ciru 115, cic thanh vién trong gia
dinh déu phai biét cach tit khi gas, dién va nuéc.

b2) Khi bi ro ri khi gas

Bén than khi gas 10 ra khéng sinh ra vu nd, nhung khi bét gip ngudn kich nd nhu
tia lra dién hodic c6 nhiét d6 du dat ¢én muc gy chédy, hdn hop khi gas s& bét chay,
gy nb manh, nguy hiém cho con ngudi.

Nhiing budc tu vé khi phat hién ro gas:

- Khi ngiri thiy muii gas trong nha (phat hién c6 10 gas), tuyét d6i khéng dong dén
bat ky thiét bi nio c6 thé phat sinh tia lra dién, khong bét tit cong tit dén, quat,
dong cit mach dién, ké ca dién thoai di dong.

- Lap tirc khoa van binh.

- St dung cic phuong tién thong gié thi cdng, vi du quat nan hodc manh bia
cactong dé quat tan khi di. Néu quat may dang chay thi vn dé nguyén.

- Mé& hét céc cira & phia trén bép (khong phai 13 céc cira ngang bép) dé tao dbi Iuu
1én trén, khi ndo gan hét mui méi dugc mé hét cac ctra nha.

b3) Khi xay ra chay

- Biét dudng thoat nan: Nhin so dd thoat nan.

- T4 chirc thoat nan trong diéu kién chay.

3.8. KET LUAN

Cac giai phap an toan sinh mang trong toa nha siéu cao ting tap trung vao van dé
chdng lan truyén khéi, hia, t6-chire 16i thoat nan cho ngudi trong toa nha. Voi tda
nha c6 chirc ning hdn hop, viéc phan tich giao théng dimg va giao thong theo chidu
ngang can chi trong, dic biét 1a 16i thoat & ting trét va tir ting ham di 1én.

135



Bén canh cac giai phap td chuc khong gian, viéc trang bi cac thiét bi, hé théng k¥
thuft ¢6 ¢ tiéu chuin phong chdng chay ciing rit quan trong. Viéc tmg dung nhimng
cOng nghé méi tién tién s& gop phan giam céc thiét hai vé ngudi va tii san khi ¢ sy
cb x4y ra.

Viée dao tao, tip hudn cho ngudi dan va can bo quan 1y trong cac tio nha siéu cao
tﬁng can duoge O chire thuong ky, nhdm nang cao y thiec, hiéu biét cua moi nguoi,
chi d6ng trong moi tinh hudng c6 thé xiy ra.
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Chuong 4
KET LUAN VA KIEN NGHI

4.1. KET LUAN

4.1.1. Phat trién kién trac siéu cao tﬁng 14 xu thé cua thdi dai, vi nd hdi tu nhidu wu
diém, ting kha ning sir dung quy dét, tao diéu kién cho viéc phat trién loai hinh kién
trac hdn hop da chirc ning. Tuy nhién, viéc sdng va 1am viéc trong nhitng tda nha siéu
cao tAng ciing c6 nhimg thach thirc vé an toan sinh mang. Nha cang cao thi cic thach
thire d6i véi sinh mang con ngudi cang cao.

An toan sinh mang trong nha siéu cao tang 13 mdt khai niém, bao gdm cac bién phap
nhdm trénh céc roi ro tir cudc séng trén ting cao giy ra, bao gbm an toan sic khée, an
toan trang thai tdm 1y va tinh than khi séng trén cao. Va dic biét, d6 13 an toan trong
viéc thoat hiém khi xay ra sy cb chay nb hoic dong dat.

Trong nhitng ndm gin déy, cac vu hda hoan xay ra trong cac tda nha cao tAng ngdy
cang nhiéu. Nguyén nhén khic nhau, trong d6 c6 chap dién (do qua tai trong qué trinh
sir dung), do nguoi dan thiéu ¥ thirc va do ca chi déu tu (cho phép thi céng sira chita
thiéu an toan khi tda nha da dua vao sir dung).

Mic du chua giy nhitng hdu qua nghi€ém trong, nhung véan d& an toan sinh mang cho
nha siéu cao ting van con phai duoc quan tAm va dau tu thich déng.

Kinh nghiém x4y dung va phong chiy dbi véi nha sidu cao tang & Viét Nam van con
rat han ché. Vi vay, nghién ctru tham khao kinh nghiém ctia nwéc ngoai, dac biét 1a cla
Nhit Ban dong mdt vai trd hét strc quan trong.

4.1.2. Hai yéu t6 chu yéu tac dong vao sinh mang con ngudi trong hda hoan 12 Itra va
khoi. Lira gy chay con khoi gdy ngat. Cac phan tich da lam 10 tinh chét co 1y va tac
nhan thic diy chay cia lira, tc nhin tao sy lan truyén cia khéi. D6 13 co sé dé két hop
v6i céc giai phap kién triic - quy hoach tao ra cac xir Iy khong gian phu hop duéi goc do
an toan chay.

Céc giai phap quy hoach, kién tric, chinh vi vay, cAn phai dap ung cac yéu cau:
Péam bao cac kha ning chéng lan truyén chay va khéi; Pam bio cic khi ning thoat
nguoi nhanh nhit ra khoi khu vuc nguy hiém, tao diéu kién tot nhit cho kha ning hd
tro ciru nguoi.
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Vé quy hoach téng mit bing, cin phai co6 tdi thidu 2 16i tho4t ra khong gian giao
thong cong cong véi cdc dudng chita chay va kha ning tiép can cong trinh ciia xe ciru
hoa phai dam bao. V& kién trGc can chi trong cac tuyén thoat nan theo chiéu ngang va
chiéu dimg, céc thang thot nan phai dam béo khoang cach thoat hiém cho phép véi
c4c thang N1, N2, N3 va thang “cit kéo”. PSi v6i nha siéu cao tﬁng, can b tri thang
m4y thoat hiém, thang may chita chay c6 ché d6 cép dién du phong. Dic biét ting
tranh nan cach nhau 15 téng s& cho phép 1a khu vyc tam trd troede khi duge hd tro di
chuyén thoat nan.

4.1.3. C4c toa nha siéu cao ting théng thudng cb chirc ning hdn hop. Vi vdy cin hru
¥ phén tach giao théng trong mit bang tda nha, dic biét td chirc phan ludng giao thong &
tAng trét va tng him v6i céc cira thoat mo ra céc phia.

Viét Nam dang trong giai doan hdi nhap qudc té, kién truc cao tang va siéu cao ting
& Viét Nam dang ngay cang phat trién manh. Viéc nghién clru an toan sinh mang trong
kién tric siéu cao ting c6 ¥ nghia thoi sy va tinh thyc tidn cao. Cac giai phap tich cuc
khong chi 13 sy ing dung cong nghé tién tién, ma con phai nghién ctru thich ung voi
didu kién cta Viét Nam.

4.2. KIEN NGHI

4.2.1. Hién nay céc quy chun, tiéu chudn an toan chay dbi véi nha siéu cao tang
chura c6 & Viét Nam, viéc van dung chi yéu dua trén céc quy chudn, tiéu chuin d6i véi
nha cao tAng. Vi vy, cdn ¢6 bd quy chuin riéng cho nha siéu cao ting & Viét Nam, c6
su tham khao céac hé quy chuén, tiéu chudn an toan chay & cac nudc, dic biét dbi voi cac
nuée khu vue Chau A.

4.2.2. Viéc ddm bdo an toan chdy cho nha siéu cao tﬁng can phai dugc thuc hién
ddng b, theo quy trinh va khong bi ngit quéng, tir khau thiét k&, kiém tra, phé duyét du
4n, dén thi cong, lép dit, hoan thién cong trinh. Pic biét c¢6 kiém tra dinh ki, thuc tap
{mg x1r cic su c¢b chay nd trong céc tda nha sidu cao ting. |

4.2.3. Nang cao vai tro kiém tra, quan 1y trong vin hanh sir dung cac toa nha siéu cao
tang. DAy manh cong tac tap hudn dbi pho v6i sit ¢b cho ngudi dan va cac bo phdn quan
1y tda nha nhim nang cao hiéu biét, thao tdc k¥ thudt va cac (mg xir cin thiét, nhim
giam thidu céc rti ro khi c6 su cb.

4.2.4. Cin mé rong truyén thong dwa cac thong tin vé cac vu chay, ké ca cac thiét hai - 1
bai hoc kinh nghiém cho cdng ddng, ti lidu khoa hoc cho céc nha nghién ciru va giang day
ciing nhur cong tac quan ly. Ting cuong phodi két hop giita cac bd phan quan 1Y an toan chay
ctia Bo Cong an va B6 Xay dung dé thng nhét quan Iy trong x4y dung va quan 1y sir dung
kién tréic siéu cao ting dudi goc d6 an toan sinh mang.
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LOI KET

Khoa hoc phong chéy trong kién trac va xiy dung do thi 1 mot linh vuc nghién
ctru gin lién véi cong nghé k¥ thuit cla cdc chuyén gia thudc nhiéu nganh khac
nhau ca v& mit 1y thuyét va thyc nghiém. Nhitng nghién ctru co ban vé tinh chit héa
I ciia chu trinh chdy, lan chay, chu trinh bét khoi va truyén khéi, vé tinh chit co 1y
ctia vat liéu bt lira va chiu lira... 13 nhiing kién thitc co ban cho céc nha tu vin va
thiét k& quy hoach kién tric. N6 sé& gitip cdc nha chuyén mén c6 thé tao ra nhimg san
phim vat chit khong chi hop 1y vé cong ning, viing chic vé két cau, dep vé thim
my, ma con quan trong hon - dem lai sy an toan sinh mang cho ngudi sir dung

O gbc d6 k§ thuat xay dung, an toan chay duge 10ng ghép véi giai phap két céu,
giai phap vat liéu doi hoi K§ su phai c6 kién thirc v& tinh ning chiu lira va sy bién
d6i cho phép ctia két cAu khi xay ra héa hoan. O goc d6 cua kién triic va quy hoach,
céc kién thire k¥ thuat v& an toan chay con ¢6 ¥ nghia nhidu hon. N6 lién quan t6i t
chirc khong gian bén trong va canh quan bén ngoai voéi nhiing rang budc vé quy dinh
dam bao an toan chay.

Khoa hoc phong chay & Viét nam chuwa phat trién manh, dic biét d6i véi kién tric
cao tAng va sidu cao tng. Vi vay, chiing t6i hy vong cubn sach nay- voi kinh nghiém
tir thuc tién Viét nam va sy tiép cén cac khéi kién thic tir cac Truong dai hoc, Vién
nghién ctru Chau A s& gitip ich cho cong tic x8y dyng va quy hoach kién trac.
Chung t61 cling hy vong, & goc d6 ciia ngudi st dung, tir ngudi dan va doanh nghiép
16n nhé thi cudn sach s& gitp ho c6 mot céi nhin tong thé ddng thoi bd xung cac
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