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LOI CAM ON

T61 xin chan thanh cdm on sy quan tdm va gitp do cua Ban Giam hi¢u
Truong Pai hoc Kién trac Ha Nbi, cac chuyén gia, cac nha khoa hoc, Khoa Sau Dai
hoc, Khoa Kién triic va cac don vj truc thudce Truong da tao diéu kién cho Téi hoan
thanh Luan an nay.

T6i xin t6 10ng biét on sau sic sy huéng din tan tinh cua Ngudi hudng dan
khoa hoc cho t6i, d3 dinh hudng va gitp d& dong vién t6i trong sudt qua trinh thuc
hién Luan an.

T6i xin duoc giri 101 cam on téi gia dinh, cac anh chi em déng nghiép, ban bé
da ung ho, dong vién chia sé, giap do to1 trén con duong nghién ctru va hoan thanh

Luan an nay.

Tran Phuong Mai
Ha Noi, nam 2022



LOI CAM POAN
T6i xin cam doan ddy 1a cong trinh nghién ctru cia riéng t6i. Cac sd liéu, két
qua duoc trinh bay trong Ludn 4n 13 trung thuc va chua timg duoc ai cong b trong

bat ky cong trinh nao khac.

Ha Noi, ngay thang nam 2022

Tran Phuong Mai



GIOI THIEU CHUNG

An toan thoat ngudi khi c6 su ¢b do chu quan va khach quan xdy ra 1 van dé
quan trong nhat trong an toan stc khoe va sinh mang con ngudi. P4i voi nha cao
tang va siéu cao tdng, viéc di chuyén tir ting cao xudng mit dat 1a viéc kho kha thi
d6i v6i nguoi yéu thé, ngudi khuyét tat, ngudi bénh va tham chi ca nguoi khoe
manh néu phai di chuyén quing dudng dai tir dd cao hang chuc, hang trim mét
xudng mit dat.

Can c¢6 mot khu vyc an toan trong nha siéu cao tang dé moi ngudi c6 thé lanh
tam trudce khi di chuyén xuéng mit dét, hodc lanh tam che luc luong ctru nan cuu
ho t6i giai ctru bang phwong tién ctru ho chuyén dung. Khu vyc an toan ndy can
dugc tinh toan vé dién tich du dé cung cap chd lanh nan cho s6 cu dan sinh song
trong tda nha, khu vuc lanh nan c6 thé phan b theo sé tang cao phu hop voi su di
chuyén cua ngudi trén cic ting cao khac nhau trong toa nha. Khu vyuc lanh nan c6
thé 12 mot tang, co thé 1a mot gian két hop vai hé thdng thang thoat nguoi va cac
khu k¥ thuét cta toa nha, phai ddm bao con nguoi khi tdi khu vuc nay dugc an toan
trong mot khoang thoi gian theo quy dinh vé tinh toan thoat ngudi.

Khéng gian lanh nan can duoc nghién ctru sao cho phu hop véi diéu kién
kinh té, khi hau, van héa 16i séng cua nguoi Viét Nam. Tuan thu Quy chuan va Tiéu
chuan hién hanh nhung vén tao ra loi ich cho chu dau tu va cu dan sinh séng trong
toa nha. Bién cac khong gian lanh nan an toan khi c6 su ¢ thanh cac khong gian
hitru ich va quen thudc cho cu dan. Tao su hing khéi cho cac kién tric su va cac nha
thiét ké d6 thi hinh thai d6 thi hién dai hai hoa thién nhién, canh quan cay xanh két
nbi theo chiéu thang ding véi cAy xanh mat dat.

Lu4n an xin duoc dong gop mot sd dé xudt vé giai phap t6 chirc khong gian
lanh nan va tiéu chi danh gia hi¢u qua ciia khong gian lanh nan khi két hop céc tién

ich khéc trong kién tric nha siéu cao tang & Viét Nam.
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MO PAU
1. Ly do chon dé tai

® Vin dé vé an toan chay trong nha siéu cao ting dd va dang duoc Thé gi6i
dat ra nhu mot thach thirc 16n can duoc giai quyét, né bao tram 1én linh vuc Kién
tric, Xay dung va Quén 1y van hanh. Pé giai quyét an toan chay trong nha siéu cao
tang can phai dap ung dugc cac yéu cau sau:

+ Chong chay lan theo chiéu dimng va chiéu ngang

+ T6 chuc chita chay (kha ning chita chdy tai chd va ctru nan ctru ho)

+ Lanh nan an toan trudc khi thoat hiém (ty thoat hiém)

+ Chién lugc thoat ngudi ra khoi toa nha

e Lanh nan 12 mot trong cac yéu cau bt budc vé an toan chay. Diéu nay da
duge dua vao Quy chuin Viét Nam 06 (QCVN06-2020) tuy nhién van con nhiéu
van dé chua duogc dé cap cu thé:

+ D3 dé cap dén khong gian lanh nan tap trung, tuy nhién véi nhitng nha siéu
cao tﬁng c0 dién tich san nho, hoac mat bﬁng trai dai, da dién tuyén. .. khé c6 thé bd
tri tAng lanh nan tap trung.

+ P3 dua ra giai phap thoat ngudi nhung chua dé cap dén giai phap thoat
nguoi két hop phuong ding va phuong ngang dé dat duoc nhiéu kich ban thoat
ngudi trong nha siéu cao tang.

+ D3 dé xuét dién tich tﬁng lanh nan khong tinh vao chi tiéu hé s6 st dung
dat va dién tich xay dung nhung van con nhitng bt cap nhu han ché sb ting cao va
tong mirc dau tu, ma tang lanh nan thudng khong mang lai loi nhuan cho chii dau
tu, nén chua cé giai phap cu thé dé khuyén khich chi dau tu tuan tha téi da vé tiéu
chuan an toan phong chay nhu vi tri trén mat bang.

+ Chua dé cap dén cac giai phap thiét ké tang lanh nan két hop cac chirc
nang tién ich, k¥ thuat, va da chic nang sur dung.

e Khong gian lanh nan: c6 thé 1a mot tang (san), khu vuc lanh nan (gian)

cling c6 thé 1a khong gian thang thoat hiém khéng tu khoi... Tinh toan giai phap



thiét ké khong gian 1anh nan quan trong nhét 1a tinh toan céc chién lugc thoat ngudi,
c6 thé theo phuong dung va phuong ngang hoic két hop ca hai cach trén.

e Dic diém cua khong gian lanh nan: c6 thé 16n hodc nho nhung phai dam
bao yéu cau sau:

+ Két cAu chdng chay dam bao an toan trong 2 gid.

+ Lién hé vé6i tuyén thoat hiém (tu ctru) va ciru nan ctru ho (tir ngoai vao)

O Viét Nam van dé nay vira duoc dua vao QCVN 06-2020/BXD tuy nhién
van con nhiéu mau thuin va chua c6 hudng dan cu thé cho phu hop véi hoan canh
xay dung & cac d6 thi 1on ciia Viét Nam nhu chua c6 chién lugc so tan theo phuong
ngang, chua c6 phuong an cho nha siéu cao ting c6 dién tich san hep khong b tri
téng lanh nan t3p trung dugc.... Viét Nam chua cé kinh nghiém thiét ké nha siéu
cao tang thich tmg v&i bién d6i khi hau va phong tuc tdp quan sinh hoat ciia nguoi
Viét. V&i dic diém khi hau nhiét déi gié mua, ciing da c6 giai phap dwa vuon,
khong gian xanh, khong gian thong gi6 tir nhién vao nha siéu cao tang tuy nhién khi
c¢6 chay, chinh cac khong gian nay tao thanh khoang trong hut gi6 khién lira va khoi
lan truyén rat nhanh trong toa nha. Giai phap lya chon cdy xanh trong trén mai, cay
xanh trong sky garden (tir nay goi 1a vudn trén cao) dé mang lai yéu té xanh vao
cong trinh ma van an toan chdng chay. Tich hop giai quyét cac van dé néu trén, viéc
t6 chirc khong gian lanh nan Xanh va An toan thoat nguoi trong nha siéu cao ting

chinh 1a van dé nghién ctru cta luan an.

2. Péi twong, pham vi va giéi han nghién cieu

+ Pdi tugng, pham vi nghién ciru:

Khong gian ldnh nan trong cong trinh kién tric Siéu cao tang da chirc ning,
chung cu va t6 hop da chirc ning

+ Pia diém nghién cuu:

Nha Siéu cao tﬁng tai cac thanh phé 16n & Viét Nam: Ha Noi, Pa Nang, TP
H6 Chi Minh

+ (G161 han nghién ctru:

Pén nim 2050.



3. Muc dich va muc tiéu nghién cau

Muc dich:

Nghién ctru cac giai phap kién trac t6 chic khong gian lanh nan trong nha
siéu cao tang & Viét nam theo cic tiéu chi dam bao an toan, hiéu qua kinh té, nhan
van va bén vimg.

Muc tiéu:

+ Dé xuit cic giai phap kién tric to chirc khong gian lanh nan cho nha siéu
cao tang tap trung trong va ngoai nha, két hop véi giai phap thoat nguoi dong thoi
theo phuong dung va phuong ngang.

+ Pé& xuat cac giai phap kién tric t6 chire KGLN xanh sir dung téi wu hiéu
qua ciia KGLN khi két hop véi cac chirc nang nhu khac (vuon trén cao, cac dich vu
cong cong tién ich, ting k¥ thuat...) mang lai gi4 tri nhan van va bén viing.

+ Pé xuét cac giai phap kién trac t6 chirc khong gian lanh nan phén tan (gian
lanh nan) trong nha Siéu cao ting.

+ Xay dyng tiéu chi danh gia to6 chic khong gian lanh nan & Viét nam khi b
tri khong gian lanh nan theo TCXD va QC hién hanh két hop véi cac dé xuat trén dé

dam bao hi¢u qua theo céc ti€u chi an toan, kinh té, nhan van va bén viing.

4. Phwong phap nghién ctru

4.1. Phuong phap khao sat

Tién hanh khao sat gian tiép tir nhimg cu dan séng trong cic nha siéu cao
tang ¢ Viét Nam va tong hop tir s6 liéu ciia cac nudc trén Thé gidi; khao sat tir
nhirng kién tric su, k§ su xay dung truc tiép thiét ké va thi cong nha siéu cao tang.
Khao sat cac chi dau tu vé thuan loi va kho khin khi dau tu xay dung nha siéu cao
tang tir cic s& ban nganh lién quan dén dau tu, cip phép va xay dung.

4.2. Phwong phdp thong ké, so sanh, doi chiéu

Sau khi thu thap duoc hé théng dir liéu tir phuwong phap khao sat, luan 4an sir
dung phuong phap théng ké, phan tich s6 liéu thu thap duoc vé tong quan nha siéu
cao tang trude khi co6 QC06-2010/BXD va sau khi ap dung va cap nhat QCO6-
2020/BXD. Thong ké cic vu chay dién hinh trén Thé giéi va ¢ Viét Nam, so sanh



va ddi chiéu sy gidng nhau va khac nhau tir nguyén nhan dén hau qua. Phuong phap
nay cho phép so sanh, phan loai, co cdu hé thong dit lidu va dua ra duoc cai nhin
tong thé vé thong tin.

4.3. Phwong phap lién nganh

La phuong phap tham khao chuyén mén giita Phong chay va Xay dung két
hop vé6i nhau, tip trung vao giai phap thiét ké cho thé loai nha Siéu cao tang.

4.4. Phuong phap chuyén gia

Pay la phuong phap sir dung tri tué¢ khai thac cac y kién danh gia cua chuyén
gia co trinh d0 cao xem xét nhan dinh vé van dé nghién ctu. Luan an st dung 2
phuong phap chuyén gia d6 12 phong van va phuong phap hoi dong. Phong vén 1a
dua ra nhitng cau hoi véi ngudi dbi thoai dé thu thap thong tin. Phuong phéap hoi
dong 1a dua ¥ kién ra trudec nhém chuyén ra dé nghe thao luan va phan tich qua céc
chuyén dé va hoi thao chuyén mén, cudi cing 1a hoi thio mé rong cing véi nhicu
nganh lién quan.

4.5. Phuong phap du bao

Phuong phap du bao 13 phuong phap dua vao cac sé liéu théng ké hién trang,
phan doan kha ning nhu cau trong tuong lai ciing nhu cac thanh twu khoa hoc k¥
thuat trong cong nghé, vat liéu, trang thiét bj phong chay chdng chay. Pé dat duoc
hiéu qua cao khi tién hanh dyu bao can thuc hién theo cac budc: xac dinh muc tiéu
du bao; xac dinh thoi gian can dy bao; chon quy mé du bao phit hop xu hudng phat
trién trong twong lai dé thu thip céac sb liéu lién quan trung va ding. Pay 1a phuong
phap vé cung can thiét dé du bao vé dan sb, ha tﬁng giao thong do thi, nhu cau vé
nha & va cac dich vu thiét yéu trong cudc séng, dé chat luong cudce séng va muc
song ciia ngudi Viét Nam néi chung va ngudi dan trong cac do thi 16n cia Viét

Nam néi riéng theo kip va vugt cac nudce trong khu vuc va trén Thé gioi.

5. Nhirng déng gop méi caa luan an
Luan an da dé xuat cac dong gép méi nhu sau:
- Pé xuit duoc giai phap t6 chirc KGLN tap trung trong va ngoai nha, xay

dung chién lugc so tan nguoi theo phuong dung két hop voi phuong ngang dé giai



quyét t6i wu bai toan thoat ngudi trong NSCT véi thoi gian nhanh nhit, tir d6 tng
dung vao thiét ké hinh théi kién traic NSCT két hop ldnh nan ngoai nha khi sir dung
cau trén cao dé két nbi cac KGLN khéc nhau trén cing cao do trong diéu kién VN.

- D¢ xuét dugc giai phap két hop KGLN véi cac chire ning tién ich khac dé
stt dung hiéu qua t6i vu dién tich TLN nhu két hop KGLN véi tang k¥ thuat,
KGLNc6 cac dich vu céng cong tién ich két hop san vuon, pht xanh mai NSCT
bién né thanh TLN xanh, giam thiéu chi phi cho chi dau tu va ting loi ich cho
nguodi st dung.

- B¢ xuat duoc giai phap bd tri cac KGLN phan tan thay vi tap trung tai TLN
cho nhiing truong hop NSCT c¢6 dién tich nho, mat bang trai dai da dién, tuyén va
s6 ngudi str dung khong cao, kién nghi bo sung c6 thé b tri chirc ning & trén tang
c6 gian lanh nan vao Quy chuan dé phu hop véi diéu kién Viét Nam.

- Xay dung dugc hé thong tiéu chi danh gia KGLN, tir d6 dé xuét tiéu chi
danh gia KGLN trong nha SCT bang diém s6. Tiéu chi nay danh gia tinh hiéu qua
ctia viéc bd tri KGLN khi két hop voi khdng gian xanh, khong gian k§ thuat cta toa
nha va khong gian sinh hoat cong ddng, dich vu cong cong tién ich dé huéng dén

gia tri nhan vin va bén viing cho to chite KGLN trong kién trac NSCT & Viét Nam.

6. Cac khai niém sir dung trong luan éan

An toan

Theo dinh nghia qudc té: An toan 14 tinh trang khong bi nguy hiém va de doa
nguy hiém, 1 tinh trang khong duoc sy chap nhan cia cong ddng (ISO/IEC Hudng
dan 50). Theo quan niém ciia cac nha khoa hoc Nhat Ban: Cac nguyén tic an toan
gidng nhu mot dong chay ngam cua tit ca cac linh vuc khoa hoc, trong d6 cé su tap
hop tri tué cua cac chuyén gia, nhim dem lai sy binh an cho con ngudi. [Shinichi
Sugahara, Trung tam Khoa hoc va Cong ngh¢ phong chay chira chdy(PCCC), Vién
nghién ctru Khoa hoc va Cong nghé PCCC, Lanh dao du an Chuong trinh COE toan
cau [1]



An toan sinh mang

An toan sinh mang 1a mot khai niém lién quan t61 moi kha nang nham bao vé
sinh mang con ngudi va khong gy thiét hai cho ca nhin. Tinh trang mit an toan
dugc kiém tra bang cach xac dinh cic nguy co tiém an théng qua cai nhin tir trén
xudng, cai nhin sang tao vao hé théng vé trat tw x hoi. (Shinichi Sugahara, Trung
tam Khoa hoc va Cong nghé phong chay chira chay(PCCC), Vién nghién ctru Khoa
hoc va Cong nghé¢ PCCC, Lanh dao du an Chuong trinh COE toan céu)

An toan chay:

An toan chay la khai niém lién qua t61 kha ndng bdo v¢ sinh mang cho con
ngudi va tai san dudi tdc dong ctuia hoa hoan.

Nha Siéu cao ting (theo Cyc giam dinh — Bo Xy dung)

C6 thé hiéu mot cach twong dbi rang, nha siéu cao ting hay mot so tai liéu
con goi 1a nha choc trdi 1a cong trinh ¢6 s6 tang khong nho hon 40. Tuy nhién trong
QC 06-2020 quy dinh nha c6 chiéu cao trén 100 mét phai bo tri ting lanh nan, vi
vay tir nay trong luan 4n xin dugc iy thong s6 cho nha siéu cao tang 1a nha c6 chiéu
cao trén 100 mét.

Khéng gian linh nan, Ting linh nan

C6 thé 1a mot téng, mot khu vuc, cling c6 thé 1a mot ph?m clia cau thang thoat
hiém dung 1am chd cho ngudi cho doi dé duoc hd tro va ciru nan tir bén ngoai voi
khoang thoi gian khong qua 2 gid (theo quy dinh qudc té) ma van an toan. Khong
gian ndy co thé lién hé tryuc tiép t6i 16i thoat hiém hodc thang thoat hiém.

Kién trisc xanh (hay Kién trac bén viing) 1a nhitng cong trinh tiét kiém ning
luong, duoc xdy dung tir ngudn vat liéu than thién véi méi trudong va gbp phan dua
thién nhién dén gan hon doi sdng con nguoi.

Khéng gian lanh nan Xanh — An toan

Khong gian xanh duoc dua vao cong trinh & trén ting cao c6 yéu to thién
nhién, sin vudn mang dy du cic chirc ning céng cong, nghi ngoi thu gidn nhung
van An toan cho con ngudi tranh duoc cac yéu tb lira, khoi, an toan tinh mang cho

viéc tru an.



Khéng gian xanh ¢ ddy duoc hiéu 1a cong trinh dat duoc cac tiéu chi Kién
tric xanh. Co nhiéu quan diém khac nhau vé Kién tric xanh, xin dugc gi61 han hai
dinh nghia cua Hoi Kién trac su Viét Nam va Hoi dong cong trinh xanh Thé gi6i.
Bao gom:

Vwon trén cao (Sky garden)

Khong gian cdy xanh va san vudn dugc trong & do cao trén mit dat, co thé 16
thién hodc ban 10 thién. Vuon trén cao c6 thé 1a ban cong, loggia, noc khdi dé, hodc
mot phan san cua nha cao tang dugc tiép xuc tryc tiép voi ning mua.

Mai nha xanh (Green roof)

Toan bo hodc phan 16n dién tich san cao nhat cua toa nha (phan mai) duoc
che phu boi cdy xanh, dé giit 4m va lam mat cho mai nha, tao canh quan ty nhién
trén do cao va an toan cho hé thong k¥ thuat ctia cong trinh va nguoi s dung.

Ciu trén cao (Sky bridge)

Cau trén cao, hay Skywalk, 14 cau trén khong lién két cac toa nha dé dua
nguoi di b qua duong mot cach an toan. Cau trén cao bao gdm mot cay cau dugc
bao boc hodc c6 mai che gitra hai hodc nhiéu toa nha trong mot khu vyc do thi.

Cau trén cao co thé duogc st dung trong bénh vién, nha thi d4u thé thao,
truong dai hoc, nha ga xe Itra, san bay va nhiéu loai cong trinh khéc. Cau trén cao
thuong két ndi & mot vai ting dau tién cua toa nha phia trén tang trét, miac du doi
khi ching cao hon nhiéu, va tao ra diém nhén tuyét dep ciing nhu két ndi giao thong

cung cao dg thuan loi nhat.



7. Cau tric ngi dung luan an

Théng ké — Phan tich

BAN LUAN CAC KET QUA NGHIEN CUrU




NQI DUNG
Chwong 1. TONG QUAN TO CHUC KHONG GIAN
LANH NAN TRONG KIEN TRUC NHA SIEU CAO TANG

1.1. Thuyc trang t6 chirc khong gian lanh nan trong céc tda nha siéu cao ting
trén The Gidi va & Viét Nam

Khai niém ctia nha siéu cao tang chi 1a twong d6i trong mot giai doan nhat
dinh, vi n6 s& thay d6i tuy theo tiém lyc kinh té, khoa hoc k¥ thuat va phat trién
cong nghé vat liéu ciia mdi quoc gia trén thé gidi. Chang han nhu vao dau thé ky
XX, nha siéu cao ting dugc cho 1a 20 tang rdi sau do6 1a 40 tang, roi dén 60 ting va
tuong lai c6 thé cao hon nira.

Vé phan loai nha cao tang, chung ta c6 thé phan theo s6 tang, phan theo chirc
nang st dung va phan theo h¢ théng két cAu va vat liu. Theo bao céo tai hoi thao
quéc té 1an thir 4 vé nha cao tang dién ra tai Hong Kong vao thang 11 nim 1990,
nha cao tang dugc phan 1am 4 loai nhu sau: 1/ Nha cao tang loai I: chiéu cao tir 9-15
tang; 2/ Nha cao tang loai II: chiéu cao tir 16-25 ting; 3/ Nha cao tang loai III: chiéu
cao tir 26-40 tang; 4/ Nha cao tang loai IV: chiéu cao trén 40 ting. Nha cao ting c6
chiéu cao trén 40 ting duoc goi 13 nha choc troi (Skycraper); tir 60 tang trd 1én duoc
goi 1 nha thap (Tower) hodc nha siéu cao tang (Super high rise buildings) [7]

Phén loai theo chirc ning sir dung d6i voi nha siéu cao tang, ta c6 cong trinh
thuong mai, van phong, dich vu cong cong, bénh vién, két hop diém dd xe cao tﬁng,
khach san, nha &... Do tda nha c6 dién tich san 16n nén cac churc nang nay it khi su
dung doc 1ap ma t6 hop tir hai chirc nang tré 1én, nén chirc ning trong nha siéu cao
tang thuong goi 1a to hop toa nha da chic nang. Ngoai ra do yéu t6 ¢ chiéu cao 16n
nén nha siéu cao tang thudng dugc chon két hop vai cac chirc ning khac nhu truyén
thong, thap truyén hinh, dai quan sat va con sir dung 1am biéu tuong hay hinh tugng
cho cac quéc gia. Phan loai theo hé théng két cAu va vat liéu: cac hé théng két cau
sit dung trong nha siéu cao tang hién nay chu yéu 1a hé két cu c6 18i cung, hé

khung giang, hé 6ng thép va hé thong két cdu hdn hop, hé két cdu khung suon chiu
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lrc bang thép, tuong bao che 14 dang tudng treo (curtain-wall); vat liéu chu yéu st
dung trong nha siéu cao tang 1a thép, kinh, bé tong cbt thép, chat déo tong hop.
1.1.1. Thue trang xay dung nha siéu cao ting trén thé giéi

Trén Thé gidi Nam 1852, k¥ su Elisha Graves Otis ngudi My dd phat minh
ra thang may c6 hé thong phanh him va sir dung lan dau tién cho van chuyén hanh
khach tai cac nha hang ctia Haughwout EV vao nim 1857 tai thanh phé New York,
dong thoi vao nim 1885, k¥ su William Le Baron Jenny nguoi My da sir dung hé
két cau két hop gitta khung va dam thép thay thé cho céc birc tudng gach ning né
trude day di da danh ddu mot bude ngoit lich sir cho xay dung NSCT sau nay. Toa
nha cao ting dau tién trén thé gidi co sir dung két cau khung thép 1a cong trinh
Home Insurance Building dugc xay dung & Chicago vao nim 1885 cao 10 tang (55
m). Cong trinh bi ph4 huy vao nam 1931 dé xay dung toa Field Building. Ngoai ra,
Home Insurance Building ciing 1a tdoa nha dau tién dugc hd trg boi mot khung kim
loai chéng chay ca bén trong va bén ngoai. Nam 1892 toa nha Masonic Temple c6
két cAu khung thép ciling xdy dung tai Chicago c6 chiéu cao 21 tang (92 m) la toa
nha duoc cong nhédn 1 cao nhat thé gidi vao giai doan nay. Nira sau thé ky XIX, tai
New York cac nha cao tﬁng két cau thép da vuot xa chiéu cao céac toa nha tai
Chicago trudc day nhu St. Paul building cao 26 ting (94 m) va tda nha Park Row
building cao 29 ting (117m). [26]

Pau thé ky thtr XX, mdt loat cac NSCT da ra doi nhu: toa nha Woolworth
Building & New York do Cass Gilbert thiét ké va xay dung nim 1913 1a toa nha dau
tién cao tang duoc goi 13 NSCT do né co chicu cao 60 ting (241m); toa nha
Chrysler & New York do Winlliam Van Alen thiét ké va xdy dung niam 1930, cong
trinh cao 77 tang (318,9m); Toa nha Empire Stater Building do Winlliam Lamb
thiét ké, xay dung nam 1931 tai New York, toa nha cao 102 tf?mg (449 m).

Cudc dai khing hoang cua thi truong tai chinh thé gidi vao nhitng nam 1930-
1940 di lam gian doan viéc dau tu xay dung NSCT mot thoi gian. Dén nam 1968,
toa nha John Hancock Center ¢ Chicago cao tdi 449 mét tinh ca cot ang ten do

Skidmore, Owings & Merrill thiét ké; Toa thap d6i Trung tim thuong mai thé gidi
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World Trade Center (WTC) 1a tda NSCT cao nhit thé gidi vao nam 1973, do
Minoru Yamasaki, Emery Roth & Sons thiét ké, cong trinh cao 110 téng (526,3m);
Toa nha Willis Tower (trude goi 1a Sears Tower) xdy dung ¢ Chicago cao 108 tang
(527 mét tinh ca ang ten) do cong ty Skidmore, Owiings & Merrill thiét ké. Toa
NSCT giir ky luc chiéu cao dén tan nim 1998 khi toa thip dbi Petronas cao 88 ting
(452m), do Cesar Pelli thiét ké, xdy dung tai Kuala Lumpur, Malaysia; Thap Dai
Bic 101 1a toa NSCT cao nhét thé gidi tir ndim 2004 dén nim 2010, toa nha cao 101
tang (509,2 mét ca ang ten) do C.Y Lee & Partners thiét ké va xay dung tai Pai Bac,
Pai Loan; Téa NSCT dang giir ky luc cao nhat thé gii hién nay 1a tda NSCT Burj
Khalifa hoan thanh nim 2010 do cong ty Skidmore, Owiings & Merrill thiét ké, xay
dung tai Dubai, Cac Tiéu Vuong qudc A Rap Thong nhét, cong trinh cao 160 ting
(828 mét tinh cd ang ten); Dy 4n toa thap Kingdom Tower do cong ty Adrian Smith
& Gordon Gill Architecture thiét ké dang du kién x4y dung tir nam 2012 tai Jeddah,
A-rap Xé-ut, du kién dén nim 2018 hoan thanh s& 1a tod NSCT cao nhat thé gidi.
Toa thap Kingdom Tower cao hon 1.000 mét, cao hon 180 mét voi toa NSCT Burj
Khalifa & Dubai; Ngoai ra, du an toa NSCT Nakheel Harbour & Tower tai Dubai
cling da duoc thiét ké theo ké hoach s& khanh thanh vao nam 2020, véi chiéu cao
khoang 1.000 m. Pay la cong trinh da ning, va 1a mot trong nhitng toa NSCT cao
nhat thé gidi trong twong lai do nhom kién tric su Woods Bagot thiét ké. Cong trinh
du kién s& ¢ tong kinh phi khoang 38 ty USD, duoc xay dung trén mot khu dat co
dién tich 27 ha, gdbm 200 ting, v&i khoang 15 thang may, 500.000 m2 bé téng, 13
chd & cho khoang hon 55.000 ngudi, trong 19.000 cin ho, 1a noi 1am viéc cua
45.000 nhan vién, 10.000 chd dd 6t6, khoang 950.000 m2 cho trung tdm thuwong
mai, hon 3.500 phong khach san, dic biét 1a khong gian quan sat trén tang mai.
Tuong lai t6i, nhd vao su phat trién cta nganh khoa hoc cong nghé xay dung va vt
liéu xay duyng méi ma chiéu cao cuia NSCT sé tiép tuc duoc nang cao thém nhim
thoa man khat vong chinh phuc khong gian ctia con nguoi.

Nudc Anh ciing c6 dong gop mot s6 cong trinh vao giai doan dau cua su phat

trién nha choc troi. Cong trinh dau tién phl hop voi dinh nghia vé mat két cu cua


http://vi.wikipedia.org/wiki/C%C3%A1c_Ti%E1%BB%83u_v%C6%B0%C6%A1ng_qu%E1%BB%91c_%E1%BA%A2_R%E1%BA%ADp_Th%E1%BB%91ng_nh%E1%BA%A5t
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nha choc troi la Khach san Grand Midland, hién nay la St Pancras Chambers, & tha
d6 London. Cong trinh dugc hoan thanh nam 1873 véi chiéu cao 1a 82 m (269 ft).
Toa nha Shell Mez & London c6 tong sb 12 tang va chiéu cao la 58 m (190 ft) duoc
hoan thanh nim 1886 d3 danh bai cdng trinh "Toa nha Bao hiém" ca vé s6 tang 1an
chiéu cao. Theo nhitng tiéu chuan hién dai thi cong trinh dau tién cua thé loai nha
cao tang la Toa nha Woolworth (Woolworth Building) & New York.

Hau hét nhitng nha choc troi dau tién xuat hién & cac d6 thi 16n nhu New
York, London, Chicago vao cubi thé ki 19. Tuy nhién cac cong trinh & London sém
bi gidi han chiéu cao do Nit hoang Victoria cia Anh dua ra diéu luat han ché chiéu
cao cac tda nha, vi khéng muén c6 nhiéu cong trinh cao tang xuét hién tai London.
Diéu luat nay ton tai dén nam 1950 moi duoc sira doi. Mot s diéu luat lién quan
dén tham my va luat an toan phong hoa ciing 1am can tro sy phét trién cua nha choc
troi ¢ luc dia chau Au vao nira dau thé ki 20. O thanh phé Chicago, ngudi ta ciing ra
mot diéu luat gisi han chiéu cao nha choc troi & con sé 40. Do vday New York la
thanh phd dan dau trén thé gisi vé phat trién chiéu cao caa nha choc troi. Tir cudi
thap nién 1930, nha choc troi cling dan dan xuét hién & Nam M§ nhu Sio Paulo,
Buenos Aires va ¢ chau A nhu Thuong Hai, Hong Kéng va Singapore.

Ngay 1 Thang Nam 1931.toa nha Empire State (Empire State Building),
dugc chinh thie khai truong. Py 1a toa nha choc troi cao nhat ¢ thanh phé New
York. Trong giai doan 1931-1972, sau d6 toa nha choc troi cao nhat & New York la
thap do6i, dugc dat tai Trung tdam Thuong mai Thé gidi. Nhung trong mdt tai nan
tham khéc vao nam 2001, danh hiéu tda nha choc troi cao nhat & New York tro vé
tdoa nha Empeyr. Ban dau, chiéu cao cua tda nha nay 1a 381,3 mét, nhung do xdy
thém thép truyén hinh, tong chiéu cao ting 1én dén 443 mét. Toa nha nay c6 102
tang.

Ngay sau Thé chién thi hai, Lién X6 c6 ké hoach xay dung tam cong trinh
cao tang khong 16 hay con goi la Céac toa thap cua Stalin ¢ thu d6 Moskva: cudi
cuing bay trong sé d6 da dugc xay dung, duoc mang tén Bay chi em Moskva. Toa

nha cao ting mang tinh biéu tuong nhat, duoc xay dung trong thoi ky X6 viét cé thé
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dugc coi 1a thap Ostankino TV. Pay 1a toa nha choc troi thi tu cao nhit thé gidi.
Tai thoi diém xay dung (1963, 1967). N6 thudng dugc coi la toa nha cao ting nhat
trén thé gisi. Gan day & Moscow ¢ du an toa nha trung tim thuong mai qudc té
"Moscow City", s& két hop ca hai chirc ning cu tra va kinh doanh. Viéc xay dung
tda nha choc troi nay da duoc phan bd 100 ha. Theo céc tac gia cua di &n, tda nha
cao c6 118 tang, chiéu cao dat 612 mét. N6i chung, viéc xay dung céc tda nha choc
troi & Nga, nhu ¢ nudc ngoai, khong thuc su can thiét, vi c6 mot sb 1y do, trong d6
diéu quan trong nhat 1a nudc Nga co rat nhiéu dat dai, va do d6 toa nha choc troi
khdng thuc su can thiét, bai vi xay dung mot tda nha choc troi & Moscow sé ¢6 gia
cao hon cac lya chon voi viéc xay dung mot toa nha thap tang. Ngoai ra khi hau
Nga rat lanh, dé 1am ndng mot tda nha nhu thé & d6 cao khé 1ong gid s& can thém
nang luong.

Phan con lai cia chau Au cudi cing ciing bat dau vai thanh phd Madrid, tha
d6 ctia Tay Ban Nha trong nhitng nim 1950. Nha choc troi cudi cing ciing xuét
hién & chau Phi, Trung Pong va chau Pai Duong tir cubi thap nién 1960.

Duéi ddy 1a lugc sir qué trinh xay dung, phét trién NSCT tinh theo chiéu cao

tang dan ctia cong trinh tai cac nudc trén thé gisi (bang: 1.1).[26]
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Bang 1-1: Luroc sir qua trinh xay dung, phat trién NSCT cdc nuéc trén Thé
gioi

Toa thap David & Caracas, Venezuela - 45 tang.
Thap duoc dy kién dé tré thanh toa nha cao nhét trong ca
nudc. Nam 1994 khing hoang & Venezuela, do do thap da
khong dugc hoan thanh

Toa nha 49 ting & Bangkok, Thai Lan duoc xdy
dung vao nhitng nam 90.

Toa NSCT Chrysler building cao 319 m xay dung
ttr 1930 1931, cao 77 tang dugc thiét ké boi cac kién tric
su: William Van Alen, Walter Chrysler vdi phong cach
kién trtc: Art Deco, Streamline Moderne.

Toa NSCT Chrysler 1a mdt vi du dién hinh cua
kién tric Art Deco va duoc nhiéu kién trac su duong dai
1a mot trong nhimng toa nha dep nhat & thanh phd New
York. Trong nam 2007, n6 da duoc xép hang thir chin
trong Danh sach kién triic yéu thich cia nuéc My boi
Vién Kién trac su My.
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Toa NSCT Empire State 1a mdt toa nha van phong
choc trdi ndgm & khu Midtown Manhattan, thanh phé New
York, Hoa Ky do cidc KTS Shreve, Lamb va Harmon thiét
ké cao 401m theo phong cach kién triac Art Deco va duoc
xay dung vao nhirng nam 1929 - 1931. N0 la toa nha cao
nhét thé gi6i trong 40 nam. Toa nha Empire State thuong

duoc coi nhu mot Landmark lich sir quoc gia va st dung

: | nang lugng hiéu, than thién moi truong. Toa nha Empire

State 1a toa nha dugc ching nhan LEED cao nhét & Hoa

=i | Ky.

Toa NSCT Jumeirah Emirates Towers do KTS
Hazel W.S. Wong Norr thiét ké cao 56 tang voi 354,6m
tinh ca ang ten. Cong trinh xay duyng ndm 1996 va hoan
thanh vao nam 1999 tai Dubai, Cac Tiéu vuong qubc A
Rép. Chlrc nang chinh ctua cong trinh 1a van phong va
khach san véi tong dién tich san 13 100.000 m?.

Toa NSCT FCP do nhém KTS Bregman +
Hamann Architects, Edward Durell Stone & Associates
thiét ké xdy dung tai Toronto, Ontario, Canada. Cong
trinh ¢6 chitrc nang van phong va thuong mai véi chiéu
cao 355 m, 72 tang, tong dién tich san 250.849 m2, hoan
thanh nam 1975.

NSCT FCP 1a mét toa nha choc troi trong khu tai
chinh cua Toronto, Ontario va la vi tri cia tru s& chinh
hoat dong Toronto ciia Ngan hang Montreal. Toa nha
duoc s¢ hitu boi Brookfield Van phong trong khu thuong

mai Toronto.
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Toa NSCT SEG Plaza do Hua Yi Designing
Consultants thiét ké xay dung tai Tham Quyén, Quang
Poéng, Trung Qudc. Cong trinh c¢6 chiéu cao tinh dén dng
ten 356m, S6 tang 70, tong dién tich san 169.083 m?,
hoan thanh nam 2000.

NSCT SEG Plaza 1a mot nha choc trdi nim & khu
vuc Hoa Cudng Bic cua thanh phd Tham Quyén thudc
tinh Quang Pong, Trung Qudc. Pay 14 noi dit tru s cua
Tap doan dién tor Tham Quyén (Shenzhen Electronics
Group - SEG).

Toa NSCT Almas Tower do KTS Atkins thiét ké
xay dung tai Dubai, United Arab Emirates. Cong trinh c6
chirc niang chinh 1a vin phong thuong mai véi chiéu cao
360m, so6 tang 68, tong dién tich san 160.000m2. Véi
phong cach kién trac Cach tan chii nghia, cong trinh xay
dung ndm 2005, hoan thanh dua vao st dung nam 2009.

Almas Tower nam trén hon dao nhan tao & trung
tam cua Lakes Towers Free Zone Jumeirah Toa thap dugc
xay dung bdi Cong ty Taisei cua Nhat Ban. Thap Almas
xép hang thtr 8 trong nim 2009 Giai thuong Nha choc
troi Emporis .

Toa NSCT Bank of America Tower do KTS
COOKFOX thiét ké xdy dung nim 2004, hoan thanh
2009 tai thanh phd New York. Cong trinh c6 chirc ning
chinh 14 van phong, thwong mai véi chiéu cao 365,8 m, sd
tang 58 va téng dién tich san 1a 200.000m2. Bank of
America Tower 13 mét trong nhiing toa nha hiéu qua nhat
va than thién v6i moi trudng trén thé gidi. Pay 1a toa nha
cao thir ba tai thanh phd New York, sau Trung tam
Thuong mai Thé gidi va cac toa nha Empire State va cao
thr nam ¢ Hoa Ky.
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Toa NSCT Bank of China Tower do KTS I. M.
Pei & Partners, Sherman Kung & Associates Architects
| Ltd thiét ké xay dung tai Hong Kong, Trung Qubc nim

@ 1985, hoan thanh nam 1992. Coéng trinh ¢6 chic ning

chinh 13 vin phong, chidu cao 367,4 m, s6 ting 72 trén
B mat dit va 04 tang ngam, tong dién tich san 1a 135.000
4| m2. Toa NSCT Bank of China Tower la mot trong
i nhimng toa nha choc troi cao thir ba & Hong Kong, xép sau
Il Two International Finance Centre va Central Plaza.

Toa NSCT Central Plaza do Dennis Lau va Ng
Chun Man Architects & Engineers (HK) Ltd thiét ké
Hong Kong, Trung quéc nim 1989, hoan thanh nim
1992. Toa NSCT dugc thiét ké theo phong cach Hau hién
dai, co cong ning vin phong thuong mai, cao 373,9 m, sb
‘ tang 78 va 03 tang ngim, tong dién tich san Ia
| 172.798m2.

Central Plaza 1a toa nha choc trdi cao nhit & chau
A 1992-1996, cho dén khi Shun Hing Square ¢ nudc lang
| giéng Tham Quyén dugc xay dung. Central Plaza vuot
v qua Bank of China Tower 13 toa nha cao nhat tai Hong
"| Kong cho dén khi hoan thanh IFC.

Toa nha Emirati Park towers dugc xay dung tai
Sheikh Zayed Road Business Bay Dubai, United Arab
Emirates vao nam 2006 va hoan thanh ca hai thap vao
nam 2013.

Cong trinh c6 cong ndng khach san, hinh thuc
kién trtc mang phong cach Hau hi¢n dai, chiéu cao vuot
gua Rose Rayhaan by Rotana véi tu cach khach san cao
nhat thé gioi.
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Toa NSCT Shun Hing Square do K.Y. Cheung
Design Associates thiét ké xay dung tai Quang Chau,
Trung Qudc vao nam 1996. Cong trinh ¢6 chirc ning vin
phong, chiéu cao tinh dén ang ten 1a 384m, 69 tang.

Hoan thanh ndm 1996, d6 n6 1a toa nha cao nhat
Trung Qudc, nhung ky luc vé chiéu cao nay da bi pha 1
ndm sau khi toa nha CITIC Plaza & Quang Chau hoan
thanh. Hién nay day 14 toa nha cao thir 5 Trung Qudc va
cao thir 9 thé gidi.

Toa NSCT CITIC Plaza dugc xay dung tai Thién
/| Ha Khu, Quang Chau, Trung Qudc cé chirc ning vin
| phong va TT thuong mai. Cong trinh ¢6 chiéu cao 391m
tinh ca phan ang ten v6i 80 ting va tong dién tich san 1a
205.239 m2,

Toa thap Al Hamra Tower do Idmore, Owings va
Merrill thiét ké xay dung tai Kuwait City, Kuwait vao
nam 2004, hoan thanh nam 2011. Coéng trinh c6 chuc
nang thuong mai va van phong, cao 412,6m, 77 tang va
~ | dién tich san Ia 195.000 m2.
< NSCT Al Hamra Tower 1a mét trong s dimg dau

toa nha choc troi ¢ Kuwait City, Kuwait la tda nha cao

nhat & Kuwait hoan thanh vao nim 2011. Pay la cong

trinh kién trac mang tinh ngh¢ thuat diéu khic cao nhat

+| thé gioi.
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: Toa nha trung tim Thwong mai Thé gidi 2 do KTS
- Lord Norman Foster thiét ké xay dung tai New York, Hoa
Ky vao nam 2010, hoan thanh ndm 2016. Cong trinh c6
j | chiéu cao 411 m, 79 ting va 04 ting ham, dién tich san 1a
i 226,960.0 m2

Toa NSCT WTC2 s€ 1a toa nha choc troi Trung
tam Thuong mai cao th{r hai trén thé gidi va cao nhat thi
ba tai thanh phd New York, sau Trung tim Thuong mai
Thé giGi va 432 Park Avenue .

Toa nha Trung tim Tai chinh Qudc té IFC do
César Pelli & HOi Kién trac su Rocco, Adamson
Associates Architects thiét ké xay dung nam 1997, hoan
thanh nam 2003 tai phé tai chinh Central, Hong Kong,
Trung qudc. Cong trinh ¢ chirc ning vin phong thuong
B, || mai, cao 412m, 88 téng va 06 téng ham, téng dién tich
san la 185.805 m2.

Trung tdm Tai chinh Qudc té bao gdm hai tda nha
choc troi, thap thi 2 14 NSCT cao thir hai tai Hong Kong.
= Pay 1a toa nha thir tu cao nhét trong khu vuc Trung Qudc

dai luc.

Toa NSCT Trump International Hotel va Tower
! do Adrian Smith, Skidmore, Owings va Merrill thiét ké
| xay dyng ndm 2008, hoan thanh nam 2009 tai Chicago,
{ Illinois Hoa Ky. Cong trinh c6 phong cach kién trac hién
dai, chuc nang khach san, chung cu, chiéu cao 423,4m, sb
éng 93, dién tich san 240.000m2.
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Toda NSCT Trung tdm Tai chinh Quéc té Quéng
Chau do KTS Wilkinson Eyre thiét ké xay dung niam
2005, hoan thanh ndm 2010 tao Quéang Chau, Quang
Poéng, Trung Qudc. Cong trinh c6 cong niang khach san,
'van phong va thuong mai. Chiéu cao coéng trinh 1a
438,6m, sb tﬁng 103 va 04 téng ham, téng dién tich san
250.095m2. Tang 1 dén tang 66 1a van phong, ting 67 va
68 bd tri thiét bi co khi, téng 69-98 khach san Four
“Seasons voi sanh 13 ¢ ting thir 70 va ting 99, 100 1a dai
Equan sat.

Toa NSCT zifeng Tower do KTS Adrian Smith
thiét ké xay dung nam 2005, hoan thanh niam 2010 tai
Nam Kinh, Trung Qudc. Cong trinh ¢6 chiéu cao 450m,
s6 tang 89 va 05 tang ham, cong nang gdm khong gian
thuong mai, van phong, cac nha hang, khach san va mot

dai quan sat.

Toa thap doi Petronas do César Pelli thiét ké xay
dung nam 1993, hoan thanh nam 1999 tai Kuala Lumpur,
Malaysia. Cong trinh mang phong cach kién trac Hau
hién dai, chiéu cao 451,9m, $6 téng 88 va 05 téng hém,
tong dién tich san 1a 395.000 m 2.

Thap do6i Petronas 1a tdoa nha choc tro1 & Kuala
Lumpur, Malaysia Theo CTBUH dinh nghia xép hang d6
jla nhitng toa nha cao nhét thé gidi tir 1998 dén 2004. Toa
jnha cao 88 tang duoc xdy dung chu yéu bang bé tong cdt
thép, hinh thirc mit démg va mit bang gidng nhu cac hoa

tiét trong nghé thuat Hoi gido.
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Toa NSCT Trung tim Thuong mai quéc t& Hong
Kong do KTS Kohn Pedersen Fox Associates thiét ké
nam 2002, hoan thanh nam 2010 tai West Kowloon,
Hong Koéng. Cong trinh c6 chirc nang khach san, vin

phong va thwong mai, chiéu cao 484m, sb tang 108 va 04

m tang ham.

Trung tdm Thuong mai Qudc t& West Kowloon,
Hong Koéng 1a mot phan cua Union Square du an duoc

xay dung trén ga Kowloon. Nam 2013 nd la tda nha cao

B8 | (hr bay trén thé giGi va 14 toa nha cao thi ba thé gidi theo

sO tang.

Toa NSCT Trung tdm tai chinh Thuong Hai do
kién trac su Kohn Pedersen Fox thiét ké xdy dung nim
1997, hoan thanh nam 2008 tai thanh phé Thuong Hai,
Trung Qudc. Cong trinh ¢d chirc ning 13 van phong,
khach san, bao tang, dai quan sat, bdi dd xe va trung tam
| thuong mai.

Toa nha Trung tdm tai chinh Thuong Hai cao
492m, gom 101 tang va tong dién tich san 1a 381.600m2.
Park Hyatt Thugng Hai 1a thanh phan khach san cua toa
thap gom 174 phong, n6 1a khach san cao thir hai trén thé
gi61, vuot qua Grand Hyatt Thugng Hai.

Toa NSCT Dai Bic 101 do kién tric su
CYLee&Partners thiét ké xdy duyng nam 2004, hoan thanh
nam 2010 tai Dai Bic, Pai Loan. Cong trinh c6 chiéu cao
509m, 101 tang ndi va 05 tang ham, tong dién tich san la
193.400m2.

Toa nha da duogc trao chting nhan LEED Platinum,
giai thuong cao nhat trong hé théng danh gia ning luong
va thiét ké moi truong (LEED) va tré thanh cong trinh

xanh cao nhat va 16n nhét trén thé gidi. Toa thap duoc

==& xem nhu la mét biéu tugng cua Pai Loan hién dai.
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Toa nha khach san Ryugyong 1a mot cong trinh
siéu cao tang v&i chidu cao 105 tang, dugc thiét ké nhu
mot kim tu thap khong 16 tai thu do Binh Nhudng, Triéu
Tién. Coéng trinh cao 330,02m, tong dién tich san Ia
360.000m2.

Pay 1a mot trong nhitng cong trinh cao nhat thé
gidi, xép thir 22 trong danh sach cac toa nha cao nhat thé

gidi.

Toa NSCT Willis Tower dugc thiét ké boi
Skidmore, Owings and Mer, cong trinh xdy dung nam
1970, hoan thanh nam 1974 tai Chicago, Illinois, Hoa
Ky. Toa nha c6 chiéu cao tinh dén ang ten 1a 527m, véi
108 tang va tong dién tich san 1 418.064 m2.

Toa thap Willis Tower 1a mdt nha choc troi cao
nhat & Hoa Ky ké tir nim 1973, cao hon thap d6i World
Trade Center dé tro thanh toa nha cao nhat thé gidi tai

thoi diém do.

Toa thap Abraj Al-Bait Towers do kién trac su
Dar Al-Handasah thiét ké nam 2004, hoan thanh nam
2012 tai Mecca, A Rap Saudi. Cong trinh c6 chirc nang
khach san, chung cu, véi chiéu cao téng thé 1a 601m, sb
tang 120, tong dién tich san 1a 310.638m2.

Toa thap Abraj Al-Bait Towers 1a mot phirc hop,
1a toa thap dong hd cao nhét trén thé giGi va cac mat dong
hd 16n nhét thé giéi. Phirc hop khach san thap di tro

thanh toa nha cao tht hai trén thé giéi trong nam 2012.



https://vi.wikipedia.org/wiki/Danh_s%C3%A1ch_c%C3%B4ng_tr%C3%ACnh_cao_nh%E1%BA%A5t_th%E1%BA%BF_gi%E1%BB%9Bi
https://vi.wikipedia.org/wiki/Danh_s%C3%A1ch_c%C3%B4ng_tr%C3%ACnh_cao_nh%E1%BA%A5t_th%E1%BA%BF_gi%E1%BB%9Bi
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Toa NSCT Canton Tower dugc thiét ké bai kién
tric IBA: Hemel va Barbara Kuit vao nam 2005, hoan
thanh x4y dung nam 2009 tai Quang Chau, Trung qudc.
Toa nha ¢é chirc nang hdn hop da chirc ning gdm truyén
hinh va dai phat thanh truyén hinh, dai quan sat, nha hang
quay, phong may tinh choi game, nha hang, khong gian
trién 1am, phong hop, cira hang va rap chiéu 4D phim.

Cong trinh c6 chidu cao tinh dén cot ang ten 1a 600m, véi

B 108 ting ndi va 02 ting him, tong dién tich san 114.054

m2.

Toa thap Tokyo Sky Tree do KTS Nikken Sekkei
thiét ké xay dung nam 2008, hoan thanh niam 2012 tai
Sumida, Tokyo, Japan. Tokyo Sky Tree c6 churc nang la
thap phat thanh truyén hinh, nha hang va dai quan sat, n6
¢ cu trac nhén tao cao nhat tai Nhat Ban tir ndm 2010
v6i chiéu cao 634,0m. Tokyo Sky Tree hién 1a toa thap
cao nhat thé gidi. N6 cao hon Thap Quang Chau (600 m),
cao hon Taipei 101 va 13 tda NSCT cao tht hai trén thé
gi61, sau Burj Khalifa & Dubai.

Toa NSCT Burj Khalifa - Thap Khalifa duoc thiét
ké boi Skidmore, Owings and Merrill, xdy dyng nim
2004, hoan thanh nam 2010 tai Dubai, Céac Tiéu Vuong
qudc A Rap Théng nhit. Toa thap co chiéu cao tinh dén
ang ten 828m, véi sb tang 164 tang, tong dién tich san la
344.000m2.

Hién nay thap Burj Khalifa 13 tda nha c6 nhiéu

tang nhat trén thé gidi.
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Nhan xét, danh gida

- NSCT duoc xdy dung dé thé hién y chi hay tiém nang kinh té ctia mot quéc
gia hodc cia mot cong ty, né khong xudt phat tir cac diéu kién kinh té xa hoi va nhu
cau that cta cudc sdng, do d6 qua thoi gian, khi tiém luc kinh té hodc diéu kién xa
héi thay doi, nd s& bi roi vao quén lang.

- NSCT chi phat huy duoc hiéu qua kinh té khi né dwgc xdy dung trén cac
khu dat “vang’’, noi ¢6 mat do dan cu cao tai cac do thi 16n trén thé gioi.

- NSCT chi nén xdy dung tuong tmg véi diéu kién kinh té ciia mot dat nudc
hay mot cong ty vi nha siéu cao tang ciing ddng nghia véi siéu gia thanh trong xay
dung va su dung.

- Cac ky luc NSCT hién nay dang trong cudc dua vé chiéu cao 1a cic cong
trinh tai My, Trung qudc (Quang chau, Thim quyén), Arab saudi, Pai Loan, Nhat
ban, Hong Koéng...trong khi d6 cac nudc chau Au chil yéu chi xay dung cac thap
cao (thap vo tuyén). Piéu nay cho thiy viéc xay dung cac NSCT can co nhitng dinh
huéng mang tinh qudc gia dé tranh lang phi tai nguyén.

1.1.2. Thuec trang xay dung nha siéu cao ting & Viét Nam

Tai Viét Nam, chua cé tai li€u phan loai chinh thirc va chinh xac cac cong
trinh kién tric theo sb ting cao. Theo TCXDVN 323: 2004 “Nha & cao tang - Tiéu
chuan thiét ké” thi nha & cao téng 14 loai nha &, cian ho ¢6 chiéu cao tir 9 - 40 téng
(trén 40 tang thuong goi 1a nha siéu cao ting). Tir d6 dén nay ciing chua cong bd
thém dinh nghia nao cho nha siéu cao ting, vy trong lun an ciing tam thodi cong
nhan dinh nghia cubi ciing cho nha siéu cao tang la nha c6 do cao trén 40 tang.
Trong Quy chuan 06-2020 (QCVN 06:2020/BXD ( Quy chuan k¥ thuat Qudc gia vé
an toan chay cho nha va cong trinh) quy dinh nha c6 chiéu cao trén 100 mét phai bd
tri tang lanh nan. Trong luan an tir nay xin dugc lay thong s vé chiéu cao cho nha
siéu cao tang dé b tri khong gian lanh nan 1 nha c¢6 chiéu cao trén 100 mét.

Tai Viét nam, tir thé ky thir XI chung ta da xdy dung dugc nhiing cong trinh
cao tang bang nhitng vat liéu don gian nhu gach, d4. Vi du nhu Thap Bao Thién xay

nam 1057 cao 12 tang, khoang 80m; Thap Chuong Son, Nam Ha cao khoang 90m
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[26]. Vao nhitng nam 1960 tai thanh phé H6 Chi Minh d3 x4y dung dwoc nhiéu nha
cao tang, cao téi 14 tang. Pén nam 1978, tai Giang vo, Ha Noi da xay dung thi diém
tda thap cao 11 tang.

Tir nhitng ndm 1990, chinh sach d6i mai kéo theo su phat trién kinh té x3 hoi
da mang lai cho Viét Nam mot bd mat kién trac hoan toan mdi, hoang loat nhiing
toa nha cao téng lan luot ra doi. Cu thé nhu tai Ha Noi c6 Ha Noi Tower cao 25
téng; Cao 6c Melia Ha Noi cao 22 téng; Vietcom Bank Tower cao 22 téng;
Vinaconex Tower cao 27 tang; Ngoc khanh Plaza cao 31 tang; Da River Ha Pong
cao 34 tang; Pride Tower cao 35 tang; Victoria Van Phi Ha Pong cao 41 tang. Tai
thanh phé H6 Chi Minh c¢6 céc cong trinh dang cha y nhu Sai Gon Centre cao 27
tang; Trung tAm thuong mai Sai Gon cao 34 ting; Saigon Pearl cao 38 tang; Saigon
Times Square cao 40 ting; Saigon M&C Tower cao 41 tang.

Ngoai nhitng nha cao tang ké trén, mot loat cac nha siéu cao ting vdi chiéu
cao 16n hon 60 ting ciing duoc thiét ké va xdy dung tai Viét Nam nhu: toa nha
Bitexco Financial Tower cao 258,5 mét (68 tang), hoan thanh thang 10 nim 2010
tai thanh phd H6 Chi Minh; Toa nha Lotte Centre Hanoi cao 65 ting, xdy nam 2013
tai Ha Noi; Toa nha Keangnam Hanoi Landmark Tower cao 72 téng, xay nam 2011
tai Ha Noi; Khach san Lotus M& Tri Ha Noi cao 100 téng dang trong thoi gian thiét
ké; Tap doan dau khi dang chuan bi xdy dung tda nha PVN cao 102 tang vdi sd von
1én dén 1,2 ty USD tai M& Tri Ha Noi. Toa Landmark 81 cao 461,3 mét (81 tang)
hoan thanh nim 2018, tai thoi diém khdi cong ndm 2015, toa nha nay cao thir 8 Thé
gidi. Ngoai ra con mot sb toa nha nita da va sap hoan thanh tai Ha No6i, Quy nhon...
déu cao trén 40 tang.

Nhin chung, nha siéu cao ting hién dang & giai doan dau phat trién, xu
hudng trong twong lai téi Viét Nam s& 1a nudc c6 nhidu nha siéu cao tang. Mot s6

nha siéu cao tang tai Viét Nam duoc gidi thiéu duéi day:
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Bang 1-2: Tda nha siéu cao tang Bitexco Financial Tower. TP HCM (Hoan

thanh 2010)
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Bang 1-3: Toa nha siéu cao tang Keangnam Landmark Tower Ha Ngi (Hoan

thanh 2011)
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Bang 1-4: Toa nha siéu cao tang Lotte Centre Ha Ngi (Hoan thanh 2013)
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Bang 1-5: Toa nha siéu cao tang Landmark 81 Thanh phé Hé Chi Minh (HT 2018)
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Bang 1-6: Toa nha siéu cao tang Thién nién ky, Ha Pong, Ha Ngi (Hoan

thanh 2020)
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Bang 1-7: Toa nha siéu cao tang sé 70 pho Tdy Son, thanh pho Quy Nhon
(dang HT)
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Bang 1-8: Toa nha siéu cao tang Xuan La, Tay Ho, Ha Néi (dang HT)
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Nhdn xét, danh gia:

Trong bang tong hop khai quat vé 7 tda nha SCT néu trén, ta dé dang nhan
thiy nhitng dic diém chung twong ddi ni bat.

- Vé cong niang: hau nhu cac nha SCT déu la da chirc ning, trong d6 cong
ning phd bién nhit 1a vin phong, trung tim thwong mai, khach san va cin ho cao
cap. Cac nha SCT déu c6 cac dich vu cong cong tién ich di kém nhu nha hang, bé
boi, TDTT, rap chiéu phim, san vuon va c6 café va dai vong canh trén noc.

-Vé tﬁng lanh nan — Gian lanh nan:

+ Toda nha SCT Bitexco cao 68 tang, TLN 29,30

+ Toa nha SCT Keangnam Ha Noi 72 tang, khong c6 TLN

+ Toa nha SCT Lotte Centre Ha Noi 65 ting, GLN tang 33

+ Toa nha SCT Landmark 81 TP Ho Chi Minh 81 tang, TLN 21,46,65

+ Toa nha SCT Thién nién ky Ha Pong Ha Noi 44 tang, TLN 17

+ Toda SCT s6 70 Tay Son, Quy Nhon 47 tang, khong c6 TLN

+ Toa nha SCT Xuan La, Tay Ho, Ha Noi 41 tang, GLN tang 15 toa A, B

- V& két ciu - K§ thuat — Vat lidu: 5/7 tda nha SCT ¢6 GLN va TLN. Két cAu
chinh 13 bé tong cbt thép. 4/7 tdoa nha boc kinh mit ngoai. 2/7 tdoa nha c6 san vudn
trén cao, 2/7 toa nha ¢ ciu trén cao.

- Ve vi tri xay dung: Cac toa nha SCT & Viét Nam déu duoc xay dung tai cac
thanh phd 16n, trung tam tai chinh kinh té va du lich cta ca nudc.

ba phén cac toa nha SCT tai cac thanh phé 16n & Viét Nam déu do cac tap
doan kinh té, tdp doan bat dong san trong va ngoai nudc dau tu. Thiét ké cling da
phan do cac kién tric su nude ngoai thiét ké va trung thau. Viée xay dung nha siéu
cao ting & Viét Nam c6 thé nang cao tdm anh hudng cua qubc gia va kich cau kha
nang tiép can khoa hoc k¥ thuat va cong nghé xay dung tién tién. Nhim danh gia
van dé thiét ké, xay dung nha siéu cao tﬁng tai Viét Nam hi¢én nay, chung ta can
xem xét cac diéu kién cu thé dudi day:

1/ Quy hoach, lya chon vi tri xay dung: cac toa nha siéu cao t?lng hi¢n nay

dugc xay dung hodc chuén bj dat dai xay dung déu chua thyuc su quy hoach trén co
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sO thiét ké d6 thi va quan tim dén canh quan chung cua db thi. Cac toa nha siéu cao
tang dang chat tai ning thém cho ha ting k¥ thuat, ha tang x4 hoi von di thiéu dong
bo tai cac do thi 1on cua Viét Nam.

2/ Yéu t6 méi trudng canh quan: cic nha siéu cao ting chua quan tim nhiéu
dén cac yéu td canh quan, dén cac yéu td méi trudng & trong va ngoai toa nha.

3/ Yéu t6 khi hau ban dija: cac nha siéu cao ting chua khai thac cac yéu t6 khi
hau néng am tai nudc ta.

4/ Phong cach va hinh thirc kién tric: nha siéu cao tang tai Viét Nam chua
khai thac cac yéu t6 van héa, tinh dia phuwong, con sao chép nhiéu phong cach kién
tric ciia nhiéu quoc gia trén thé giéi. Hinh thuc kién tric nha siéu cao ting nhiing
nam gan day st dung cac phong cach Chiét trung (thé hé nha cao tang thtr hai) va
phong cach Hién dai (thé hé nha cao tang thir ba). Xu hudng téi, cac nha siéu cao
tang theo phong cach Hau hién dai va Hién dai méi (thé hé nha cao tang th tu) va
phong cach kién trac sinh thai (thé hé nha cao ting thir nim) s& duoc quan tdm
nghién ctru thiét ké, xay dung tai Viét Nam.

5/ Yéu tb cong ngh¢ xay dung, vat li¢u: Nha si€u cao téng xay dung tai Vi¢t
Nam vén dang ding cac cong nghé xdy dung lac hau, vat liéu xay dung chu yéu van
la bé tong, kinh. Céac vat li¢u hién dai ing dung cho nha siéu cao téng can phai tiép
tuc nghién ctru dau tu va chuyén giao cong nghé.

Tom lai, viéc xay dung nha SCT tai Viét Nam la xu hudéng dang dén trong
qua trinh phat trién kinh té x3 hoi. Chiéu cao cta cic cong trinh ngay mot cao va
chiém linh khoang khong nham giai quyét mat do dan cu doéng dic tai cac do thi
16n. Tuy nhién, viéc nghién ciru thiét ké, xay dung nha SCT can quan tdm do kinh
nghiém xay dyng va quan ly nha siéu cao ting tai Viét Nam con rat khiém tén,
trong khi nha SCT thuong c6 gia tri sir dung cao, nén trong thoi gian trudc mat
chua hoan toan phi hop véi kinh té ciia da s6 nguoi dan. Ngoai ra viéc chuyén giao
cong nghé cho nha quan 1y van hanh, nguoi sir dung can duoc cap nhat méi nam vé
van dé an toan phong chay, ctru nan ctru hd. Do do, viéc xay dung nha SCT can

phai nghién ctru k¥ ludng tir quy hoach, lya chon dia diém cho dén dap ung cac yéu
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cau k¥ thudt cong nghé xay dung, vat liéu xay dung nham phu hop vé6i yéu cau kinh
té, yéu cau xa hoi, van hoa, diéu kién khi hau néng am tai nudc ta 13 viéc lam can
thiét.

Cdc xu hwdng kién triic NSCT twong lai.

+ V& phuong dién dbi ngoai, cac cong trinh NSCT dong vai tro 1a biéu tuong
kinh té hodc chinh tri caa mét dia phuong, cua qudc gia, biéu dat sic manh va quyét
tam cua chinh quyén hodc cong ty da quéc gia.

+ V& phuong dién tham my kién tric va vai tro trong canh quan d6 thi,
NSCT la mét diém nhan trong khdng gian kién tric canh quan do thi.

+ Vi tri ctia cac cong trinh NSCT thuong dugc chon ¢d it nhat mot hudng
tiép can vai khong gian tréng d6 thi, nhu cong vién, hodc khong gian ven song ...
dé co diém khong ché thi giac tot nhat trong do thi, gitr vai trd diém nhan trong tong
thé duong vién Seluet do thi.

+ Cac cong trinh NSCT c¢6 xu huéng tich hgp cac cdng nghé méi nhat vé xay
dung va cac cong nghé tt nhat trong tiét kiém nang luong, bao vé méi trudng, do
d6 cac nha siéu cao tang c6 xu hudng tién toi cong trinh kién tric xanh.

+ V& phuong dién sir dung, nha siéu cao tang c¢6 xu huéng tich hop nhiéu
chirc nang nhu: van phong, khach san, nha hang, dai thién van, dai quan sat va
ngam canh, trung tim thuong mai, cac khong gian vui choi giai tri...

+ Gid tri dat dai trong cac do thi lén ngay cang ting cao, s& co xu hudng kich
cau c&c nha dau tu xay dyng cac nha siéu cao tang.

1.1.3. Tong quan vé khong gian linh nan trong cic tdéa nha siéu cao ting &
Viét Nam

Nha SCT thudng tip trung s dong nguoi sir dung, ddi twong str dung ciing
nhiéu thanh phan khac nhau. Nhu cau va diéu kién séng ciia xa hoi ngay mot thay
d6i, cong nghé va k¥ thuat tién tién ludn cap nhat khién chiéu cao va quy mé cua
nha SCT ciing ting theo. Qua tai vé nhu cau dién ning, vé mat do dan cu, bién doi
noi sinh séng va lam viéc, hoc tap vuot qua tiéu chuin tinh toan can thiét, chay )

va an toan sinh mang con ngudi bi de doa ngay cang nhi€u hon. Theo s6 li¢u thong
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ké ctia Cuc Phong chay chita chdy bd Cong An thi s6 vu chay giam, nhung s thiét
hai vé ngudi va tai san lai tang.

- Chay nha cao ting & Viét Nam

Thdng ké cac vu chay nha cao tang & Viét Nam trong 3 nam (2016-2018) c6
7 trudng hop chay dién ra trong chung cu cao ting & Ha Noi va thanh phd HO Chi
Minh bao gdm: [15]

+ Chung cu Raibow Linh dam, Ha N¢i, chay 31/10/2016

+ Toa nha Topaz Tower, Sai gon pearl, T.P. H6 Chi Minh chay 17/4/2017

+ Chung cu Golden Westlake H6 Tay, Ha Noi, chay 25/12/ 2017

+ Tda nha Carina, thanh phé H6 Chi Minh, chay ngay 23/3/2018

+ Toda nha Park Spring, Quén 2, thanh phd H6 Chi Minh, chay ngay 1/4/2018

+ Toa nha CTY6, khu DTM, Ecocity, Thanh tri, Ha N6i, chay ngay 6/5/2018

+ Tda nha Bac Ha- Fodaco, Ha Noi, chay 25/5/2018

Qua thu nhan thong tin va phan tich nguyén nhan, nhan thay:

- Céc vy chay & chung cu cao tang c6 nhiéu dién bién phtrc tap, xuat phat tir
cac nguyén nhan khac nhau. Thong ké cho thay: Nguyén nhan do sy ¢b dién (3/7
vu), su ¢ lra (2/7 vu) va cac nguyén khac chua rd (2/7 vu). Piéu nay ciing tring
khép véi con s6 thong ké nguyén nhan chdy trén khip ca nude. Theo d6 giy chay
tir dién chiém ty 1¢ cao nhét (56%), xuét phat tir st dung dién, khién cong suat dién
tang dén mirc diy dién theo thiét ké khong dap ung duoc din dén qua tai va bi chay.
Céc thiét bi sir dung dién tdng dot bién trong giai doan néng nong, dac bi¢t 1a nhitng
dot nang nong dot xudt do bién doi khi hau. Nguyén nhan thtr hai dan t&i hoa hoan
xuét phat tir ltra (35%), dién ra tir bép, tir xang dau, khi ddt, tir 46t hwong, vang ma
tham chi tir thung db rac trong d6 rac bi chay am i do bi 1an 16n v6i tan lra. Con lai
1a khong rd nguyén nhan hoic dang dugc diéu tra (9%),. Mic du vdy co thé thiy
nguyén nhan khoéng ré nay cha yéu 1a do sy vo ¥ thirc hodc thiéu hiéu biét cia
nguoi sir dung.

- Céac vu chay Nha cao ting dién ra manh trong 3 nim gan day (2016-2018)

trong d6 c6 4 vu chay trong naim 2018. Cac du 4n chung cu cao ting phat trién 6 at.
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Chu dau tu quang cdo gin lién v6i cac budi gidi thibu cin ho miu véi cac tién nghi
va trang tri ndi that bat mat. Nhitng nguoi dan khach hang chi tap trung vao cin ho
ma khéng kiém tra s luong thang mady, thang thudng, dic biét thang thoat hiém
N1,N2,N3 duoc bd tri ra sao. Ca 7 vu chay tai 7 toa nha cao tﬁng déu khong c6 téng
lanh nan, gian lanh nan, thang thoat hiém ddng bo.

- V& thoi gian va vi tri dién cac dam chay: Nhan thiy cac vu chay chu yéu
x4y ra vao mua hé (tir thang 5-7). Piém phat chay chu yéu tir cac cin ho trong d6 c6
3 vu tir tang 8 (3/7). (Rainbow 8/2-2017 Pare Spring 8/18/2018 va Tu Hiép
8/12/2018). 2 vu tir tang 18 va 1 vu tir tang ham (chung cu Carina), ddy 13 mot vu
hy hiru nhung lai giy hau qua rat nghiém trong.

Vu chay chung cu Carina v6i 13 nguoi chét, 60 nguoi bi thuong, va thiét hai
tai san nghiém trong. Dién bién cta vu chay niy co quan diéu tra da két luan thiét
hai 16n do 1 ddm chay nho xuat phat tir tang ham, lira khéi lan truyén trong toa nha
do giéng troi thiét ké sai nguyén tic phong hoa. Pam chay c6 thé bi khéng ché néu
nhu thang thoat hiém khong nam tai vi tri giéng trdi va c6 man ngan khoéi, hé thong
chita chdy tai chd phat huy t6t, thang thoat hiém cta toa nha duoc b tri cira chdng
chay. Qua vu chay chung cu Carina cho thay khau thiét ké PCCC va ctru nan ctru ho
can duoc nghién ctiru thém dé khic phuc cho toa nha va khong dé xay ra nhiing vu
chay tuong tu.

S6 nguoi thuong vong qua cic vu chay néu trén 13 do ngat chit khong phai
chét chay, sb6 vu chay déu do so xuét cta con nguoi khi sir dung ltra, dién va chira
chay tai chd khong dugc dau tu tot.

Nhdn xét, danh gia:

NSCT s& tiép tuc phat trién va chiém ty trong 16n trong cac d6 thi cua Viét
Nam trong twong lai. Di tim giai phap t6i wu dé giam thiéu s6 vu chdy, s ngudi
thiét mang va dam bao an toan tdi da cho nguoi sir dung 14 nhitng viéc lam cép thiét
lac nay. Pau tu va thu duoc hiéu qua ximg dang cho viéc bd tri TLN trong cac
NSCT s& khuyén khich cac nha dau tu tim dén cac giai phap, cac trang thiét bi tan
tién nhat khi b6 tri TLN tuan thit QC va TCXD hién hanh ma van c6 gia tri kinh té.
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Hinh 1-1: Chay toa nha Park Spring, Hinh 1-2: Chay toa nha Carina,
Qudn 2, T.P. Hé Chi Minh T.P. Ho Chi Minh

Hinh 1-3: Chdy chung cw Golden Hinh 1-4: Chay toa nha Bdc Ha-
Westlake Ho Tay, Ha Ngi Fodaco,Ha Ngi
1.1.4. Thyec trang cic vu chay lién quan dén thoat nan.
1.1.4.1. Chdy can hé tang 65 Marina Bay - Singapore
Mic du cac sy ¢d hoa hoan xay ra tuong dbi thuong xuyén, nhung cac su cb
hoa hoan 16n (lién quan dén hon 3 nguoi tir vong mdi vu) 1a rat hiém & Singapore.
Mot vu chdy tuong ddi gan day vao niam 2014 lién quan dén nha cao tang 1a vu chay
Marina Bay Suites khién hai nguoi tir vong.
Theo bao cdo, dam chay lién quan dén vat liéu cai tao, chang han nhu son, tai
khu vuc sanh thang may dich vu. Can ho tang 65 bdc chay khong c6 ngudi ¢. Nhan
vién bao vé nghe thdy chudng bao chdy va di cho rang d6 1a bao dong gia, va da
cung dong nghiép dén diéu tra bang thang may cua linh ctru hoa 1én tang 65. O d6
ho da bi ngat boi khoi va ltra ngay khi cira thang may mé ra. RS rang, cac ctra thang

may da bi ket do strc nong va khong thé dong lai duoc.[75]
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1.1.4.2. Chdy toa Trung tém thwong mai Thé giéi WTC — Hoa Ky

Vao thtr Ba, ngay 11 thang 9 nim 2001, mot chiéc may bay khoi hanh tir
Boston di didm vao mit tién phia bic cua thap WTC 1. C6 5.000-7.000 cu dan
trong mdi toa thap vao thoi diém xay ra vu tin céng dau tién, khoang 8:45 sang. Lic
9:03 sang, mot may bay bi cudp khac da dam vao phia nam cua toa thap phia nam
ctia Trung tdm Thuong mai Thé giéi.

O toa thap phia biac, may bay da xuyén thung 15i va pha huy ca ba truc cau
thang & cac tang no lao vao. Khdng c6 thang thoat hiém nao dé ho di ra. Khong ai
trong s6 nhirng ngudi c6 mit & phia trén cudc tin cong & thap 1 sdng sot. Nhung
99% nhitng ngudi nam dudi tang bi may bay dam vao da c6 thé thoat ra ngoai.
Nhiéu nguoi & tai chd va chd co quan ciru hoa tién hanh so tan. May bay thi hai
pha huy hai truc cdu thang. May man thay, thang may da hd tro trong viéc di tan
moi nguoi khoi thap 2. Mdi thap co ba cau thang bo khép kin nam trong 18i. Hai cau
thang dan 1én tang limg & khu virc giéng troi / sanh cia toa thap twong tng.[75]

Nhin xét, dinh gid: ca 2 trudng hop trén déu co6 st dung thang may hd tro
thoat nguoi, truong hgp & Marina Bay thi thang may ket khong dong lai dugc, con
truong hgp WTC thang may da hd tro tranh duge nhiéu thuong vong.

1.2. Tinh hinh nghién citu vé t0 chirc khong gian lanh nan trong nha siéu cao
tang trén The gidi

1.2.1. Nhirng van dé Thé gi6i va Viét Nam da nghién ctru vé khong gian lanh
nan

1.2.1.1. Dién dan trao déi vé an toan chay tai Viét Nam

+ Ngay 5/8/2010, Tong cuc TCDLCL phéi hop voi Hiép hoi cac phong thir
nghiém dugc Gy quyén ciia My (Underwriters Laboratories Inc.-UL) t6 chtrc Dién
dan trao doi thong tin vé van dé an toan chdy cho nha cao tang tai Viét Nam. Tham
dy Dién dan phia Viét Nam gém dai dién Téng cuc TCBLCL, B Xay dung, Cuc
canh sat PCCC va Ctru ho (B6 Cong An) va khach moi. Phia UL gom Ong JC Sekar
- Giam déc diéu hanh UL tai Pong Nam A, 6ng Ng Soon - Giam ddc thwong mai
UL tai Dong Nam A.[12]
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Muc dich ctia dién dan 1a néu 1én thuc trang van dé hoa hoan & Viét Nam noi
chung va tai cac toa nha cao ting noi riéng véi su tham gia trao doi cia cac dai biéu
tham du. Ngoai ra, cac chuyén gia dén tir UL ciing chia s¢ mét s6 thong tin va kinh
nghiém trong viéc xdy dung céc chién lugc phong va chéng hoa hoan tai mot sd
nuée trén thé gioi.

Theo céc chuyén gia, an toan chay nha cao tang khong phai 13 van dé riéng
clia cac nude dang phat trién (trong d6 c6 Viét Nam) ma no xay ra & moi qudc gia
khac. Trong nhiéu nim qua, UL da thu thap thong tin ciia cac vu hoa hoan, phan
tich nguyén nhan va xay dyng thanh mot co s& dit liéu vé an toan chay dé lam cin
ctr xay dung cac giai phap gitip dé phong va giam thiéu rui ro lién quan dén chay no
cho céac cong trinh xay dung.

+ Thang 8 nam 2018. Hoi thao qudc té vé “An toan phong chay - Thoat hiém
tai Viét Nam va nhitng kinh nghiém cta Nhat Ban” dugc t6 chirc tai Pai hoc Xay
dung Ha Noi quy tu cac chuyén gia, nha nghién ctru, nha xay dung, kién trac su...
dén tir Nhat Ban: Truong Pai hoc Khoa hoc Tokyo, Cong ty tu van Akeno Nhat
Ban. Pén tir Viét Nam c6 Dai hoc Xay dung, Vién kién trac Qudc gia, Téng hoi
Xay dyng Viét Nam Va rat nhiéu Cong ty tu van va thiét ké Kién trac, Xay dung.
1.2.1.2. Hgi thdo Qudc té vé an toan chay tai Chau A

+ Vién Nghién ctru Phong chay Pai hoc Tong hop Tokyo Nhat ban va Vién
Quy hoach kién tric d6 thi truong PHXD da ky thoéa thuan Hop tac trong linh vuc
nghién ctru va ddo tao trong linh vuc an toan chay. Theo d6 2 bén di dong to chirc 2
khoa ddo tao vé an toan phong chay ¢ Viét Nam va 1 khoa & Nhat Ban. Tir két qua
thanh cong cho thiy, van dé an toan sinh mang cho nha cao tang 1a diéu can duogc
quan tam triét dé khi né dang tro thanh van dé thach thirc khong chi cho Viét Nam
ma con cho toan thé gidi.

+ Tir ngay 7 — 9/11/2014, Hoi thao 1an thir ba cia "Dién Pan Gido Duc /
Nghién Ciru An Toan Chay Nang Cao tai Chau A" véi cha d&&¢ AN TOAN CHAY
TRONG TO HOP PA CHUC NANG O CHAU A duoc t6 chirc tai truong Pai Hoc
Xay Dyng (NUCE) va phdi hop t6 chirc bai Vién Quy Hoach va Kién Trac D6 Thi
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(UAI) truc thudc treong Pai Hoc Xay Dung [10] . Hoi thao ¢6 su tham gia cla cac
chuyén gia vé an toan chay khong chi tir Viét Nam ma con tir Han Quéc, Nhat Bén,
Bangladesh, New Zealand va Dai Loan. Chu dé cua hoi théo tip trung vao an toan
chay trong cac khu phtrc hgp da chirc nang hién dang la mot xu hudng trong xay
dung do6 thi. Két qua cua hoi thao s€ c6 mdt vai tro quan trong trong viéc hinh thanh
cac chinh sich nhim xay dung bd sung lut dinh va cic quy dinh phong chay dé
dam bao cho sy an toan, phat trién, van minh trong cudc song.[36]

1.2.2. Tham khio tiéu chuin mot sé6 nwéc trén Thé giéi vé khong gian lanh
nan

Sy phat trién cia KGLN trén Thé giéi lién quan dén sy thay ddi vé quan
diém va vi tri cta khong gian ddm bao sy an toan cho viéc lanh nan va thoat hiém.
Céc NSCT trude day chi lam khong gian lobby (la m¢t khong gian ma céc phong,
cac hanh lang dan dén, thuong gan 16i vao cac nha cong cong, hodc sanh thang cac
tang) sau d6 do sy an toan cua ngudi st dung trén cac nha SCT ma yéu ciu vé
khong gian nay di thay d6i. Khong gian dém an toan c6 thé 1a hanh lang c6 cira

ngan khoi, chéng chay lan, c6 thé 1a khoang dém thang N3 trudc khi téi GLN, TLN.

Bang 1-9: Tham khdo tiéu chudn mét s6 Quac gia va tang lanh nan[49]
STT . . CHIEU CAO BAT BUOC KHOANG CACH
TEN QUOC GIA o o
PHAI BO TRI TLN GIUA CAC TLN
1 | Han Quéc Trén 50 tang hozc > 200 mét 20/30 tang
2 | Hong Kong Trén 45 mét 10/14 tang
3 | Trung Qudc Trén 100 mét < 50 mét
4 | Arap-Xé .t Trén 30 tang 20/25 tang
5 | Ando Trén 30 mét 7 tang
6 | Singapore Trén 40 tang 20 tang
7 | HoaKy Moi tang nén dugc coi la TLN
8 | Indonexia Trén 24 tang 16 tang
9 | HP hop tac ving 20 tang
vinh Ba tu
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Engineering Guide: Fire and Life Safety for Tall Buildings
When ‘refuge floors’ are needed?

* Korea: building height > 50 stories or 200m
* Hong Kong: building height > 25 stories

* KSA: building height > 30 stories

* India: building height > 24 stories

Li11

Hinh 1-5: Tham khao tiéu chuan vé tang lanh ngn trén Thé gisi
Tiéu chuan lanh nan ctia mdi Qubc gia khac nhau do yéu ciu vé to chirc

khong gian ting lanh nan khac nhau. Tiéu chuan cua cac nudc Trung Qubc, Hong
Kéng, Han Qudc, Singapore, An P, Saudi Arabia...yéu cau phai b tri ting lanh
nan trong nha cao tang, tuy nhién viéc yéu cau bd tri tang lanh nan phy thudc vao
céch danh gia trong ting tiéu chuan cia timg qudc gia.

a. Tai Singapore: Theo tiéu chuan phong chéng chay cua Singapore
(Singapore Civil Defence Force - Fire Code 2013) [73]

- Kha ning chéng duoc chay cua ting lanh nan khong it hon 2 gio (fire
resistance period), véi it nhat 50% dién tich san cua tang 1a phong lanh nan (ngoai
khu k¥ thuat). Do 16n cua ting lanh nan dugc tinh du cho it nhat 50% cu dan cia toa
nha & cac ting trén va dudi ting lanh nan, binh quan 0,3m?/ nguoi.

- Tai téng l4nh nan c6 thé to chtrc cac dich vu cong cong nhu san vuon, bé
boi, trung tdm cham soc suc khde luyén tap thé duc, t6 chuc cac dich vu thuong
mai. Tuy nhién khong nén mé cac nha hang, noi phai ndu nuéng hodc mo cac quiy
bar thi c6 thé dit tai noc khdi dé, hodc téng mai. Moi thiét bi dat tai téng lanh nan
déu duoc 1am boi vat liéu khong chay, khé chdy. Phong tranh nan dugc cach ly voi
cac vung khac cua tang lanh nan bang cac birc tudong chdng chay, duoc thong gio tu

nhién béi it nhat 2 mit thoang & tudng ngoai. Mit thoang c6 chiéu cao it nhat 1, 2m,


http://www.scdf.gov.sg/content/scdf_internet/en/building-professionals/publications_and_circulars/fire-code-2013.html
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va dién tich mat thoang khong nho hon 25% tong dién tich ctia phong lanh nan. N
¢6 kich thude dé moi diém cua phong khong xa qua 9m cach mat thoang gio.

- Viéc thiét ké va bd tri cac cau thang thoat phai dugc gian doan tai san lanh
nan trudc khi cho phép thoat xuéng phia duéi. Bang phuong phap nay, co6 thé kiém
soat qué trinh so tan duoc tién hanh tai mdi ting lanh nan (hinh 1.20).

- Céc chi tiét ciia phong lanh nan:

+ Khoang thong hoi, thoang gié dugc thiét ké it nhat dai 1,5m va cao 3m
phia trén tiép giap voi khu vieec mé khong duge bao vé.

+ Hé thong voi phun s& dugc cung cap cho tang lanh nan ké ca bat ky phong
nao (khong phai phong &) c6 & trén cung tang.

+ Phong lanh nan dugc trang bi hé théng chiéu sang sy b, ¢ nguén dién du
phong riéng va mirc do chiéu sang trong phong khong nho hon Slux. Thoi gian mét
dién do su c6 hodc chuyén sang ché d6 chiéu sang dy phong khong duogc phép kéo
dai qua 15s.

- Loi thoat nan dan t6i phong lanh nan dugc thong qua hanh lang chéng tu
khoi, chéng chdy, hay hanh lang ngoai (tiép xuc tu nhién). Ving lanh nan duoc lién
két v6i cac ving khac bai hanh lang ngoai chéng tu khoi.

- Vin dé sir dung hé thng théng gié ty nhién can duoc nghién ctru va dé cip
trong thiét ké.

- Khi tang lanh nan dugc thiét ké két hop véi chirc nang ciia khu vuon chung
trén cao (sky garden), can luu y:

+ Tat ca cac dd ndi that san vuon va thiét bi & téng lanh nan phai duoc )
dinh chic chan.

+ Tat ca cac dd noi that, trang thiét bi, bao gém ca vat liéu hoan thién duogc
st dung trong khu vuon la vat li¢u khong chdy va khong phat thai khi doc hai trong
truong hop c6 lira, va phai dugc bb tri dé khong can tré 16i thoat hiém;

+ Khu vuon khong duogc st dung cho cac hoat dong lién quan truc tiép dén

Itra nhu 10 nudng, bep suoi...
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Hinh 1-6: So dé huéng thodt nguoi trong nha cao tang
Khai niém vé noi lanh nan c6 thé 1a cach kha thi duy nhat dé bao vé nguoi

dan trong mot ddm chdy. Tuy nhién, c6 thé c6 van d¢ khi giit cho ngudi dan & noi
lanh nan qua l4u, vi du 1én dén 2 gid. Ly do chinh 14 boi vi trong su kién Trung tim
Thuong mai Thé gi¢i (World Trade Center), toa nha sup d6 nhanh chong tai 1 gio
va 45 pht, it hon so véi du kién thoi gian chiu lira 1a 4 gio. Tuy nhién, néu véi mot
thang may an toan chéng chay duogc lip dit di qua tit ca nhiing noi tranh nan, thoi
gian cho nguodi dan luu lai noi lanh nan c6 thé giam xuéng nhiéu. Vi du, chi mit 0,5
gid cho tong thoi gian so tan tai toa thap d6i Petronas ctia Malaysia trong mot dam
chay. Vi vay trong céc thiét ké gan day da dé xuat sir dung thang may an toan chong
chay két hop v&i ving lanh nan dé ting thoi gian thoat nguoi [57]. SO vi tri lanh
nan va vi tri phu thudc vao hinh dang cta tda nha va sé lugng cu dan. Thang may
an toan chéng chay dugc bb tri ngay trong ving lanh nan nhu trong dé so tin nguoi
dan trong thoi gian hop 1y. Thang may dugc thiét ké chi dung lai ¢ tang duogc chi
dinh trudce.

Viéc bb tri ting lanh nan lam ting chi phi xdy dung, trong d6 c6 viéc giam

dién tich ban hodc cho thué, chi phi vé hé thong thong gi6, diéu hoa, tang thoi gian
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thi cong, chi phi bao tri... Do do, can xdy dung cac chinh sach phu hop nhu mién

thué dat voi dién tich cua tng lanh nan ...

<I>n
Thang mdy an toan
chéng chay
I 0
Téng dién hinh ﬁ Noi lanh nan it nhit
1a2 gitr
L - -

Hinh 1-7: Si dung thay may an toan chéng chay két hop véi ving lanh ngn
B4 tri noi tri an va lanh nan trong cac nha cao ting ¢ cac thanh phd trén thé

gidi 1a van dé thyc tién va phu hop véi tidu chuan clia nude so tai. Trong diéu kién
cua Viét Nam, viéc quy dinh bo tri vung lanh nan hay tﬁng l4nh nan can dugc
nghién ctru k¥ ludng nham thoa man cac yéu cau vé an toan sinh mang két hop véi
céc chinh sach xa hoi, kinh té nham dam bao sy phat trién bén vimng khi xay dung

cac du 4n nha cao tang va si€u cao tang.

1.3. Nhirng van dé chinh cin nghién ciru ciia ludn 4n

+ Tong quan va xu huéng phat trién NSCT trén Thé gisi va ¢ Viét Nam. Xac
dinh quy mé va dién tich KGLN c6 thé phu thudc nhiéu vao tinh linh hoat va da
dang trong t6 chicc KGLN ngodi muc dich chinh 14 lanh nan, dic biét déi véi Viét
Nam 13 nuéc nhiét d6i gié mua, néng kho va ndng am chay nd hay xay ra do céc
nhu cau sir dung dién 1am mat 16n, nhu cau khéng gian cay xanh va khéng gian
cong dong trong nha SCT 14 rat thiét thuc

+ Nghién ctru t6 chiic khong gian 1anh nan cho nha siéu cao ting dam bao

c4c yéu cau an toan lanh nan va an toan thoat ngudi dong thoi theo phuong ding va
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phuong ngang, dé dat duoc hiéu qua thoat duoc sd luong ngudi tdi da ra khoi toa
nha mot cach an toan trong khoang thai gian nhanh nhét.

+ Pa dang t6 chitc KGLN tuy theo ciu tric va cong ning mdi toa nha, c6 thé
lanh nan doc 1ap, lanh nan gan véi khdng gian ki thuat, 1anh nan gan voi dich vu
cdng cong tién ich trong khéng gian sir dung caa NSCT. KGLN 14 c4u thanh bt
budc trong thiét ké NSCT, nghién ctru dong gop dé xuét céc giai phép thiét ké tang
lanh nan két hop céac chirc niang nhu khong gian xanh, cac dich vu cng cong tién
ich va c6 thé két hop tang ki thuat phi hop véi diéu kién kinh té Viét Nam. Nghién
ctru cac md hinh da dang vé t6 chirc KGLN, c6 toa nha la khdng gian bao xung
quanh khéi ky thuat, c6 tda nha 1a khdng gian nam trong 18i c6 thé linh hoat KGLN
vira an toan lanh nan vira mang lai tién ich cho nguoi st dung, tiét kiém cho cha
dau tu can co sy cap nhat cong nghé va ky thuat tién tién cua Thé giéi ma van phu
hop véi phong tuc, tap quén sinh hoat cia nguoi Viét Nam, thich tng voi bién doi
khi hau mang dén nhiéu hiém hoa thién tai, dich bénh c6 thé s& xay ra nhiéu hon
trong tuong lai.

+ Dé xuat giai phap khong gian lanh nan phan tan (gian 1anh nan) trong nha
Siéu cao tang co dién tich nho, hep, hoic c6 sé nguoi st dung thap. CO thé rat ngan
s6 tang bat bugc phai bd tri TLN xudng thanh GLN ma dién tich quy dinh khdéng
thay d6i. Chia nho cdc GLN dan xen cac chirc ning khac trén tang sir dung. Giai
phap nay gop phan dam bao lgi ich cho chu dau tu va ngudi st dung, van tuan tha
&p dung Quy chuan hién hanh, khéng gay lang phi.

+ Xay dung tiéu chi danh gia tinh hiéu qua cua khong gian 1anh nan, tir d6 dé
Xuit tiéu chi danh gia KGLN trong nha SCT dam bao KGLN dé vira an toan, nhan
van va hiéu qua bén viing, than thién véi moi trudng, s dung tai nguyén tiét kiem.
Tiéu chi dé ra can dat duoc muc tiéu an toan, kinh té, thim my cho kién trac NSCT

va dé cao gié tri nhan van, gia tri cong dong.
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Chwong 2. CO SO KHOA HQC TO CHUC KHONG GIAN
LANH NAN TRONG KIEN TRUC NHA SIEU CAO TANG O
VIET NAM

2.1. Co sé phap ly

2.1.1. Quy chuén 06 va cac TC lién quan dén viéc t6 chirc khong gian linh
nan trong nha siéu cao tang ¢ Viét Nam

H¢ thong Tiéu chuin, Quy chuin Viét Nam lién quan dén thiét ké khong
gian lanh nan [31]

- QCVN 06:2020/BXD ( Quy chuan ky thuat Quéc gia vé an toan chay cho
nha va cong trinh) do Vién Khoa hoc Cong nghé xay dung bién soan, Vu Khoa hoc
Cong ngh¢ va Moi truong trinh duyét, B6 Khoa hoc va Cong nghé tham dinh, Bo
Xay dung ban hanh kém theo Thong tu 01/2020/TT-BXD ngay 06 thang 4 nam
2020 cua Bo truong Bo Xay dung.

- QCVN 06:2020/BXD thay thé QCVN 06:2010/BXD ban hanh kém theo
Thong tu s6 07/2010/TT-BXD, ngay 28 thang 7 nim 2010 cua Bo truong Bo Xay
dung.

- QCVN:04:2019/BXD va QCVN:06:2020/BXD c6 mdi quan hé chit ché
v6i nhau va lién quan tryc tiép dén khong gian lanh nan.

- QCVN 01:2019/BXD.Quy chuén k¥ thuat qudc gia vé quy hoach xiy dung

Tai liéu vién dan

Cac tai liéu vién dan sau 13 can thiét cho viéc ap dung quy chuin nay.
Truong hop céc tai licu vién dan duoc stra doi, bd sung hodc thay thé thi ap dung
phién ban méi nhat.

- TCVN 3890:2009 Phuong tién phong chay va chira chay cho nha va cong
trinh. Trang bi, b tri, kiém tra, bao dudng.

- TCVN 9310-4:2012 Phong chay chita chay - Tir vung - Phan 4: Phuong
tién chira chay.

- TCVN 9310-8:2012 Phong chay chita chay - Tir vung - Phan 8: Thuat ngi

chuyén dung cho chira chdy, ctru nan va xtr 1y vat liéu nguy hiém.



48

- TCVN 9311-1:2012 Thir nghiém chiu lira - Cac bo phan két cau cua toa nha
- Phan 1 Yéu cau chung.

- TCVN 9311-3:2012 Thir nghiém chiju lira cac bd phan két ciu toa nha

Phéan 3 Chi dn vé phuong phap thir va ap dung sé liéu thir nghiém.
- TCVN 9311-4:2012 Thir nghiém chiju lira cac bd phan két ciu toa nha

Phan 4 Cac yéu cau riéng doi voi bd phan ngan cach ding chiu tai.

- TCVN 9311-5:2012 Thir nghiém chiu Itra cdc bd phan két ciu toa nha

Phan 5 Cac yéu cau riéng doi véi bo phan ngan cach ndm ngang chiu tai.

- TCVN 9311-6:2012 Thir nghiém chiu Itra cdc bd phan két ciu toa nha

Phan 6 Cac yéu cau riéng doi voi dam.

- TCVN 9311-7:2012 Thir nghiém chiu Itra cdc bd phan két ciu toa nha

Phan 7 Céac yéu cau riéng doi vdi cot.

- TCVN 9311-8:2012 Thir nghiém chiu lira cac bd phan két cAu toa nha

Phén 8 Céc yéu ciu riéng d6i véi bd phan ngin cach ding khong chiu tai.

- TCVN 9383:2012 Thir nghi¢m kha nang chiu Ira - Ctra di va ctra ngan
chay.

- Nha cao ting trong tiéu chuin va quy chuan Viét Nam vé xay dung va
PCCC

Tai Viét Nam, chua cé tai li€u phan loai chinh thirc va chinh xac cac cong
trinh kién tric theo sb ting cao. Theo TCXDVN 323: 2004 “Nha & cao tang - Tiéu
chuan thiét ké” thi nha & cao téng 1a loai nha &, cian ho ¢6 chiéu cao tir 9 - 40 téng
(trén 40 tang thudng goi 12 nha siéu cao tang).

Pau nam 2013, Bo X4y dung ra Quyét dinh 212 hiy bo 169 tiéu chuan xay
dung trong d6 ¢c6 TCXDVN 323:2004 “Nha & cao tang - Tiéu chuan thiét ké”, chi
giir lai 20 tiéu chuin dugc cho 1a phu hop trong giai doan hién nay, dén nay van
chua c6 tiéu chuan thay thé. QCVN 06:2020/BXD vé an toan chay cho nha va cong
trinh 1a mot bude tién so voi TCVN 2622:1995 - “Phong chay, chdng chdy cho nha

va cong trinh - Yéu cau thiét k&”. Quy chuan xac dinh nha thudc nhém nguy hiém
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chay theo cong ning c6 chiu cao 16n hon 50m va 70m phai c6 giai phap riéng duoc
co quan PCCC tham dinh phé duyét, nghia 13 chua co trong quy chuan.

Trong QCVN:06:2020/BXD bang H.1 dién tich khoang chay va chiéu cao
I6n nhat cho phép ciia nha chung cu 1a 75 mét, trén 75 mét khdng biét s& ap dung
theo QC nao.

2.1.2. Nhén xét vé Quy chuan QCVN 06-2020, nhimng bo sung vé KGLN trong
QC 06 sira doi.

Quy chuén 06 (QCVN.06-2020) — Tang lanh nan [31]

A.2.20. Nha cd chiéu cao trén 100 m phai bd tri tang lanh nan, trén tang lanh
nan phai bd tri gian lanh nan, phai dam bao céc yéu cau sau:

a) Tang lanh nan cach nhau khéng qua 20 tang. Khong cho phép b tri cac
can ho hoic mot phan can ho trén tang lanh nan.

CHU THICH: C6 thé sir dung tang k¥ thuat hoic mét phan tang k¥ thuat lam
gian lanh nan khi dép tng cac quy dinh tai khoan b), c), d), e) f), g) cua diéu A.2.20.

b) Céc gian lanh nan bé tri o ting lanh nan, phai dugc bao vé bang bo phan
ngan chay co6 gidi han chiu lra khong nhé hon REI 150. Khdng cho phép st dung
dién tich gian lanh nan vao cac muc dich khac. Cac d6 dung hoic thiét bi dit trong
gian lanh nan phai duoc l1am bang vat liéu khéng chay.

c) Gian lanh nan phai cé dién tich vé&i dinh mie 0,3 m2/ngudi, dam bao du
chua tong s6 ngudi nhu liét ké dudi day:

- S6 ngudi cua tang co gian lanh nan.

- Mot nira tong s6 ngudi cua tat ca cac tang phia trén tinh tir ting c6 gian
lanh nan dén tang c6 gian 1anh nan tiép theo; mot nira tong s6 nguoi cua tat ca cac
tang phia trén d6i vai tng c6 gian lanh nan trén cung.

- Mot nira tong s6 nguoi cua tat ca cac tang phia dudi tinh tir tang cé gian
lanh nan dén tang c6 céac gian lanh nan tiép theo; mot nira tong sé ngudi cua tat ca
c4c ting phia dudi ddi véi tang c6 gian lanh nan dudi cing.

d) Gian lanh nan phai duoc thong gi6 tw nhién qua cac 6 thong tuong ¢ dinh

bé tri trén hai tudng ngoai (6 thong gi6) dam bao cac yéu cau:
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- Tong dién tich cac & thong gi6 it nhat phai bing 25 % dién tich gian lanh
nan;

- Chiéu cao nho nhit cua cac 6 théng gid (tinh tir canh dudi dén canh trén)
khong duoc nhé hon 1,2 m;

- C4c 6 thdng gid cho gian lanh nan phai dugc bé tri cach it nhit 1,5 m theo
phuong ngang va 3,0 m theo phuong dung tinh tir cac 6 thong tuong khong duoc
bao vé khac nam ngang bang hoic phia dudi nd. Néu cac 6 théng gié cho gian lanh
nan co tong dién tich khdng nho hon 50 % dién tich gian lanh nan thi khoang cach
theo phuong dimg duoc phép giam xudng dén 1,5 m.

e) Tat ca cac trang bi, dung cu dat trong gian lanh nan phai duoc lam bang
vat liéu khéng chay.

f) Gian lanh nan phai c6 ctra thong véi budng thang khong nhiém khai va
phai cé ctra ra thang may chira chay.

g) Gian lanh nan phai c6 trang thiét bi chong chay riéng gém: hong nuéc
chira chay trong nha, hé thong chira chay tu dong Sprinkler, chiéu sang sy c6, dién
thoai lién lac véi bén ngoai, hé théng truyén thanh chi dan thoat nan...

h) Phia trong budng thang bo thoat nan va trén mat ngoai cia twdng budng
thang bo thoat nan & vi tri ting lanh nan phai c6 bién thong béo véi noi dung
“GIAN LANH NAN/FIRE EMERGENCY HOLDING AREA” dit ¢ chiéu cao 1
500 mm tinh tir mit nén hoan thién cua chiéu toi hoac san tang lanh nan. Chiéu cao
chir trén bién théng bao khong duoc nhd hon 50 mm.

CHU THICH: Bén canh viéc trinh bay bang tiéng Viét va tiéng Anh, noi
dung bién théng bao c6 thé duoc trinh bay thém bang cac ngén ngir khac tiy thuoc
dic diém ngudi sir dung pho bién trong nha.

i) Cho phép phan dién tich gian lanh nan khong duoc tinh vao chi tiéu hé sb
sir dung dat va dién tich san xay dung cta céng trinh.

Nhan xét:
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- L&nh nan (muc A.2.20) la mot trong c&c y&u cau bat budc vé an toan chay.
Piéu nay da dugc dua vao Quy chuan Viét Nam 06 (QCVN06-2020) tuy nhién van
con nhiéu van dé chua dugc dé cap cu thé:

+ D3 dé cap dén khong gian lanh nan tap trung, tuy nhién véi nhitng nha siéu
cao tang co dién tich san nho, hoic mat bang trai dai, zic zic... khé co thé bd tri
tang 1anh nan tap trung. Khong cho phép bé tri cac cin ho hoic mot phan can ho
trén tang lanh nan (A.2.20.a) s& kho kha thi cho nhitng nha SCT ¢6 dién tich nho,
hep, hodc mat bang da dang tuyén s& mat ca 1 tang dé bd tri TLN.

+ Pa dua ra giai phap thoat nguoi nhung chwa dé cap dén giai phap thoat
ngudi két hop phuong dimg va phuong ngang dé dat duoc nhiéu kich ban thoat
ngudi trong nha siéu cao tang.

+ D3 dé xuat dién tich tang lanh nan khéng tinh vao chi tiéu hé sé sir dung
dat va dién tich xay dung nhung van con nhitng bat cap nhu han ché sé tang cao va
tong murc dau tu, ma tang lanh nan thuong khéng mang lai lgi nhuan cho chu dau
tu, nén chua cé giai phap cu thé dé khuyén khich chii dau tu tuan thu toi da vé tiéu
chuan an toan phong chay nhu vi tri wu tién trén mat bang. Tang lanh nan can két
ndi tryc tiép véi thang N1,N2,N3. Thang N1 can tiép xUc truc tiép vai mat ngoai
cong trinh, diéu nay da khién cho hinh thicc mat dung céng trinh bj han ché cac hinh
thae cta nha SCT hay gap nhu boc khung kinh thép.

+ Chua dé cap dén céac giai phap thiét ké tang lanh nan két hop céac chuc
nang tién ich, tang ky thuat. Biéu nay giai quyét dugc s& mang lai hiéu qua cho nha
dau tu va nguoi st dung, gop phan lam thay d6i hinh thai kién trdc cho nha SCT
phU hop véi xu hudng thé gisi dang hudéng téi: xanh hda bo mat do thi, giam phét
thai khi nha kinh, tai sir dung nang lugng tu nhién...

Nguyén tic thiét ké nha SCT 14 tuan thu 4p dung QCVN, nhung van phai
dam bao loi ich cho chu dau tu va ngudi sir dung, khong gay lang phi.

Ddnh gia chung

Mic du viée cung cdp cac ting lanh nan duong nhu sé ting thém mirc do an

toan cho nhiing nguoi st dung trong qué trinh so tdn khi hoa hoan tir mot toa nha
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siéu cao tang, nhung co s¢ cho viée thuc hién nd van phai xem xét thém tly timg
truong hop cong ning, sd ngudi st dung, vi tri xay dung. Nhiéu vu chay 16n c6 sd
ngudi chét cao cho thiy nguyén nhan 1a do hong hodc khong cung cip mot sé hé
thong phong chay chita chdy tai chd quan trong cia toa nha nhu voi phun nuéc,
Vvéach ngin Iira va trong nhiéu trudong hop, cau thang bo khong sir dung duoc. Do do,
c¢6 thé hiéu rang néu khong thé tiép can cau thang, thi tiép can cac ting lanh nan
cling bi mét, do d6 dan dén quy dinh khdng gian 1anh nan chuyén dung coi nhu vo
ich. Vi vay dé thoat nguoi dugc hoan chinh va an toan thi can tinh toan ky ludng tir
thong bao chinh x4dc dam chay, thoat nguoi ra khéi khu vuc chay, thoat nguoi trén

16i thoat hiém, thoat ngudi tir khong gian 1anh nan ra ngoai nha.

2.2. Co s6ly ludn

Hinh 2-1: Yéu t6 tdc dong dén thiét ké kién tric tang lanh ngn
Trong qua trinh nghién ctru va dé xuat thiét ké kién trdc khong gian tang lanh

nan, c6 rat nhiéu yéu té chi phéi dén két qua tir ly thuyét dén thuc tién va kinh

nghiém duoc rut ra. Van dé quan trong nhat van 1a tinh toan an toan thoat ngudi sau
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khi dd di chuyén dén va di tir ting lanh nan. D6i véi nha siéu cao tang, viéc di
chuyén tir cac tang phia trén xubng mat dat s& 1a bat kha thi ca véi nhitng nguoi c6
sirc khoe t6t trong diéu kién binh thuong. Trong tinh hudng c6 su ¢b hodc ngudi st
dung toa nha co thé 1a nhom nguoi yéu thé nhu nguoi khuyét tat, nguoi gia, nguoi
bénh va tré nho... thi can phai c6 mot khdng gian an toan va gan giii nhat d&é di
chuyén toi, sau d6 s& duoc hd trg dé an toan thoat ra khoi cong trinh.

2.2.1. Tinh chat ly hda cia hién twgng chiay no xdy ra trong cac cong trinh néi
chung va nha siéu cao tang néi riéng.

Chay 12 mot trong nhitng hiém hoa khong mong mudn ddi véi an toan cho
cudc song ciia con ngudi. Chdy xdy ra tir nhitng nguyén nhan khach quan va chi
quan. Tim hiéu va nghién ctru vé chay dé tim cac bién phap giam thiéu va ché ngu
n6, nhat 1a sy an toan cia con ngudi khi sinh séng va 1am viée trong nha cao tang va
siéu cao tang, mang lai cudc séng an toan va tién nghi trudc xu thé d6 thi hoa ting
nhanh.[9]

(Xem Phu luc 1)

2.2.2. Xu hwéng va giai phap méi trén Thé gi6i trong thiét ké trong nha siéu
cao tang va tang lanh nan

Khoang 5 nim gan day, xu huéng nha siéu cao ting dang thap va to hop nha
si€u cao tﬁng trén Thé gidi va ¢ Viét Nam khong chi chinh phuc d§ cao nira, ma
thudng mang cac dic diém theo 2 xu hudng sau:

- Vuon treo (skygarden, vertical farming, urban forest)

Cay xanh khong con trong 1am canh tai cac loggia, ban cong nita ma trong
thanh cac mang xanh rong, gom ca ciy bui, cdy leo va cdy than moc cao.

Mot trong nhiing du an ddc ddo va "ty nhién" nhét dy kién s& duoc xay dung
tai London trong thoi gian t6i. Toa nha dugc bao phu boi vo sé cdy xanh va duoc
xem 1a Vuon treo Babylon méi. Theo ban thiét ké ban dau, tdoa nha s& c6 chiéu cao
300 mét va c6 dién tich mat bang 1a 165.855 m2. Nhitng cay cau va dudng di bd ndi
lién cac khu vuc trong toa nha s& giup dan cu tai ddy c6 thé tuong tac véi khu vuc

xung quanh. (Hinh 2-2)
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Hinh 2-2: Thanh phé Vinh hang, Ludn dén, Vwong quéc Anh
Tai Hung Yén, Vi¢t Nam, ngay sat ranh giéi Ha Noi, khu d6 thi Ecopark

cling dd xdy dung 2 toa thap 41 tang, voi mdi cin ho trong toa thap nay déu co 1
khu vuon thing ding trai dai sudt 41 tang nha. Ngoai ra quan thé khbi dé ciing 1a
nhitng khu vyc cdy xanh dan xen cac dich vu cong cong, gidi tri, cdy xanh cong

vién d6 thi duoc xuyén sudt tir mat dat 1én toi tang cao nhat (Hinh 2-3)

Hinh 2-3: SOL Forest Ecopark, Hung Yén, Viét Nam
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- Khu phtre hop (mixed use complex)

Céc toa nha thap, nha siéu cao ting dugc 1am da chirc ning, va quan tu tir 1
dén nhiéu toa thap da chtc ning, tré thanh thanh phd két ndi. T6 hop niy bao gdm
day du tién ich trong cudc sdng cu dan trong do thi nhu lam viée, hoc tip, nghi
dudng, thuong mai, stc khoe, cong vién, bé boi.... Xu hudng nay gitp cho giam
nhiéu mat do giao thong d6 thi, nguoi ngu cu ciing khong mat thoi gian va chi phi
nhién liéu nhiéu cho viéc di lai. Tuong lai cac toa thap trong do thi s& trd thanh mot
thanh phé két ndi trén cao.

"Thanh phd thap", mot du an ddy tiém ning danh cho khoang 100 nghin
ngudi sinh sdng s& dugc xay dung tai Trung Qudc trong vong 15 nim nita. Véi y
tudng bién noi nay thanh con thuyén ctia Noah thdi hién dai, thanh phd thap s&
duoc thiét ké dya trén nguyén ly co nang hoc, voi kha nang chéng lai cac tham hoa

tur nhién nhu chdy, bio 1dc, 1i Iyt va dong dét. (Hinh 2-4)

v
Wi 2
" )

i

Hinh 2-4: Thanh phé Thdp, Thirong Hdi, Trung Quac
Dé 1am nén diéu ndy, thiét ké ciia thanh phd thap duoc thiét ké gidng nhu
mot cdy bach. Hé théng mau xanh 14 ciia toa thap bao gdm cac mang vay nho cing
c6 kha ning chdng lai bt ky con gio 16n ma khong gy ra rung dong. Con lai phan
"r&" duge cam xudng dat cuc ky chic chan, vy nén viéc danh do toa nha nay
dudng nhu 13 khong thé.
[bai va anh nguén internet, tic gid sweu tam. https://www.bdcnetwork.com/endless-

city-skyscraper-concept-connects-all-floors-dual-ramps].


https://www.bdcnetwork.com/endless-city-skyscraper-concept-connects-all-floors-dual-ramps
https://www.bdcnetwork.com/endless-city-skyscraper-concept-connects-all-floors-dual-ramps
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2.2.2.1. Phan logi hinh thai kién tric nha siéu cao tang

Nha SCT trén Thé giéi va ¢ Viét Nam cung theo mét hinh thai kién trdc
chung 14 mit bang gon gang theo hinh co ban: vuéng, chit nhat, tron, tam giac, tim
dai hinh chit nhat két hop thanh cac mit bang c6 hinh chix U, H, I, T... Mit dung la
khdi kinh thép, khung bé tong cét thép hoic san lién hop han ché cac ban cong nhd

ra hay cac goc hat gié 1am giam thiéu gié dong trén cao.
C6 thé tong hop thanh 3 dang hinh thai nha siéu cao tang nhu sau:[38]

- Nha thap don: dang nay phd bién nhat trong NSCT trén Thé gigi hay 1am tur
truée dén nay. Mat bang 1a hinh co ban, hai canh thuong khéng chénh nhau nhiéu.
Thap don cang it canh thi ap luc gi6 1&n mat ngoai cang thap, cang 1én cao cang thu

nho tiét dién so vai chan dé, vai hinh thirc nay dé trinh phuc chiéu cao cua thap.

- Nha thap doi hodc da thap: dang NSCT nay it hon, khi tdch da thap thi chuc
nang dugc phan chia dé dang hon, phan ludng thoat ngudi ciing phuc tap hon.
NSCT da thap ciing phai tinh dén gié quan va anh huong 13n nhau giira cac khoi
thap chung chan dé.

- Nha dang tim: 1a NSCT c6 thé 1a 1 canh hoidc 3 dén 4 canh, mat bang c6
chiéu 1a 16n hon nhiéu so véi chiéu con lai. Thuong thidy & NSCT mit cac truc ph
chinh ¢6 it huéng tiép can, hoac vi tri tiép can véi phong canh dep nhu cong vién,

song ho, bién.

a. Nha Thap don

Toa nha Sears Tower, Chicago, USA, cao 443 mét, hoan thanh ndm

1974

—

R e (
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Toa nha Transo Tower, Houston, USA, cao 275 mét, hoan thanh 1983.
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b. Nha Thép doi
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Toa WTC, New York, USA, cao 417/415 mét, hoan thanh 1972-1973
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c. Nha dang ddi (dang tam)
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Toa One First N Natlonal Plaza, Chicago, USA, cao 259 mét, hoan thanh 1969

Aa0rs woo exdiy

mét, hoan thanh 1990
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2.2.2.2. Yéu té Cong ning va KGLN

a. KGLN trong nha co churc nang o

Thong thuong, mot khu vuc ldnh nan thuong danh riéng cho nhirng nguodi cu
trd khé c6 kha nang di chuyén hodc nguoi yéu thé, thiéu nang tri tug, khuyét tat van
dong phai doi su hd trg dé duge giai ctru. Vi sé lwong ngudi cu tra vira néu thudng
kha thip, cac khu vuc lanh nan danh riéng cho ho ciing nhé. Tuy nhién, tai cac co
so cham soc y té, vién diéu dudng, nha dudng 130, noi ¢ ty 1& nguoi cu tra bi han
ché kha nang di chuyén s& 16n hon, cac quy dinh duoc ting 1én dé cung cap dién
tich 1anh nan 16n hon du dé dap tng viéc chuyén nhimg nay dén mot khu vuc an
toan hon, thudng 1a dén khong gian lanh nan duoc bao vé lién ké theo chiéu ngang.
Trén day ndi chung 1a mirc d0 quy dinh thong thuong vé céc khu vuc lanh nan duoc
yéu cau trong quy chuan xay dung.

Trong céc tda nha siéu cao ting da chirc ning hodc don chirc ning, phuong
phap so tan theo tirng giai doan thuong dugc st dung, noi nhiing ngudi cu ngu
dugc chuyén dén cac tang lién ké nhu gian lanh nan dugc coi 1 an toan di chuyén
tir 15 dén 20 ting dé t6i tang lanh nan.

Céc yéu cau d6i voi khai niém san 1anh nan chuyén dung phire tap hon nhiéu,
doi hoi phai phan bo khong gian “sanh dém”d cac khoang tang khac nhau du khong
gian an toan dé chua tat ca nhitng ngudi cu ngy, ca nguoi khuyét tat trong mot
khoang thoi gian tinh toan.

Ngoai ra, cac khu vyc san lanh nan dugc yéu cau khong bd tri can ho trén do
[45]. Cac qubc gia dd co6 quy dinh vé yéu ciu san lanh nan chuyén dung 1a Hong
Kong, Singapore, Trung Qudc va An Do. Khdi niém san lanh nan ciing dugc két
hop trong mot s6 thiét ké cila cac toa nha cao tang & cac quoc gia khac, nhung c6
quy dinh riéng tuy ting truong hop, thuong duge quy dinh trong thiét ké cua cac
tda nha siéu cao tang.

b. KGLN trong toa nha van phong

Nhiéu toa nha siéu cao ting nhanh chong duoc xay dung tai cac khu d6 thi

ciia Nhat Ban, Hong Kong, Pai Loan va Chau A. S6 luong ngudi sir dung va hoat
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dong kinh doanh cia cac toa nha vin phong siéu cao ting gin nhu quy mé tuong
duong mot thanh phd thang ding. Kinh nghiém 16n nhét tir Nhat Ban, dat nudc bi
anh huong do dong dat quanh nim, néu nhimg hoat dong kinh doanh d6 khéng thé
tiép tuc sau tran dong dét 16n s& c6 thé xay ra thiét hai 1on vé kinh té va anh hudng
chudi cung tng cua thanh phd. Do dé, viéc 1ap ké hoach kinh doanh lién tuc sau
tran dong dat 13 rat can thiét. Ngoai ra, cac cong trinh siéu cao tang ciing ¢ van dé
vé an toan phong chdy chira chay va né tr¢ thanh van dé 16n, dic biét 13 an toan
phong chay chita chay sau dong dat.

Dé giai quyét ca hai vin d¢, Nhat Ban da dé xuidt mot bién phap toan dién
bang cach sir dung cic ting lanh nan trung gian va tac dung cta no trong viéc phan
ving theo chiéu doc. Dé lién tuc kinh doanh, tang lanh nan trung gian duoc sir dung
1am noi trG 4n tam thoi cho nhitng ngudi st dung khong thé ¢ lai khu vuc vin
phong cia ho do do v& d6 vat, tran nha roi xudng va ro ri nudc, va cc co s¢ duy tri
hoat dong nhu di¢n va co s¢ thong tin lién lac dugc phan chia boi téng lanh nan
trung gian dé han ché thiét hai do dong dat. Vé an toan phong chay, cac thiét bi
phong chay chdng chdy tai chd nhu voi phun nudc, cira chéng chay, cira sap, vach
ngan chay va 6ng hat khoi ¢6 thé bi hu hai do rung lac manh.

Thong qua phan tich x4c suat ciia toa nha van phong mo hinh 100 ting, Nhat
Ban da dé xuat cac bién phéap lap dat hiéu qua trong d6 cac ting lanh nan trung gian
dé kiém soat chay va lan truyén khoi, va hiéu suat kinh doanh lién tuc can thiét
dugc cbdo dam boi chinh sach quan 1y thiét hai do dong dat nhu gia ¢ két cAu, cb
dinh on dinh céc thiét bi van phong , va st dung vOi phun nudc linh hoat. Ho da xay
dung mot tdoa nha mau cd cac ting lanh nan trung gian duoc thé hién trong Hinh
2-5, Hinh 2-6 va Bdng 2-1. Ho gia dinh rang ca tang lanh nan trén mat dat va tang
trung gian déu co thé duge st dung lam noti lanh nan tam thoi sau dong dat va trong
truong hop hoéa hoan. Trong nghién ciru ndy, ho lap dit cac ting lanh nan trung gian
trong cung mdi khoang 25 tang va ho goi cac khoang d6 1a “ving”. Cac tang lanh
nan nay duoc thiét ké nhu mot ving dém dé ngan ltra va khoi lan theo phuong

thang dung.
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Hinh 2-5: So do xdy dung mé hinh tang lanh nan trung gian cho van phong

Bdng 2-1: So lwoc mé hinh téa nha mdu van phong c6 TLN trung gian

Chiéu cao toa nha/So tang 500 mét/100 tang
Khu vuc riéng (Khu van phong) 3000 m?

Khu vuc ting lanh nan trung gian 3000 m2

Khu vuc lanh nan trén mat dat 3000 m2

Mat d6 dan s6 0,125 nguoi/m? [78]
S6 ngudi & moi ting 375 nguoi

Cong suit cta tang lanh nan trung gian | 1830 ngudi

va ting lanh nan trén mat dat 0,61 nguoi/ m? [75]
(Tham s0) 0~9
S6 tang lanh nan trung gian (cai dat cung mot khoang thoi gian)

Nhat Ban da xac dinh mat do trong cac tﬁng lanh nan trung gian 1a 0,61
nguodi / m2 dya trén mat do ti€u chuan dugc xac dinh trong tai liéu huéng dan danh
cho nhitng ngudi & lai sau tran dong dat 16n [75] do can thoi gian dai dé phuc hoi
céc phuong tién di chuyén va sy thoai mai clia nhitng nguoi lanh nan tai day. Dé
lam cho nghién ctru don gidn, ho gia dinh tat ca dién tich (cung di¢n tich khu vuc

van phong cla cac tang chung; khong bao gom 16i ting nhu thang may (EV), sanh
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EV, ciu thang b, truc k¥ thuat, WC, v.v.) cua tang lanh nan trung gian 1a khong
gian lanh nan. Mit bang cta cc ting lanh nan trung gian ciing gidng nhu vay. Va
khi ho lip dit mot s tang lanh nan trung gian, ho thém céc tng d6 vao tong sb
tang(Tong sb tang tiéu chuan va tang lanh nan trung gian s& dugc ting 1én).

Ho gia dinh ring cac ting vin phong duoc chia thanh sau khu vuc vin phong
cho thué (Hinh 2-6(b)). Khi ¢6 su ¢b vé hoa hoan sau dong dt, thay vi tit ca ngudi
st dung phai so tan di xuéng mat dat thi khu vuc c6 hoa hoan nguoi sir dung s& so
tan xudng tang lanh nan trung gian va c6 thé tiép tuc hoat dong cua ho, chd hd tro

cua luc lugng chira chdy ctru nan ctru hg giai quyét vu chay.

Tir kb vre tedn Tidn sinh
héng 1 Van ph Pt
500m: 500m =
Tir SLN trung |
o S 2 N Y sian Tir
phia
) < \,\ " trén
Bén 8N trung gian
i . .
/¥ Céu thang cit kéo
Sinlinhnan | ||yl
Vin phéng 5 Van phéing & B b thio kb ‘.-n\“ Pén
500m: 500m: = s fasp Hmvme . vime Thans
a0 g b i g 0000 Téne linh nan trune sian: 3000m 2 T thip
| s
(a) So 8 mt biing tiéu chudn (san van phéng) (1) TAng Idnh nan trung gian (c) Chi tiét xung quanh ciu thang & ting lanh nantnmg gian

Hinh 2-6: So dé giao théng vin phong ¢ tang lanh nan trung gian

Qua kinh nghiém trén ctia Nhat Ban, KGLN trong toda nha van phong c6 chirc
ning nhu mot ting lanh nan an toan, vira c6 hé thong ha ting k¥ thut duoc trang bi
dé co thé duy tri hoat dong khong bi gian doan.

¢. KGLN trong toa nha hén hop da chirc ning

Viéc tap trung cac muc dich st dung khac nhau trong mét toa nha SCT gop
phan nang cao hiéu qua st dung dat va niang luong hang ngay; tuy nhién diéu nay
cling mang dén nhiéu van dé can giai quyét, ching han nhu trong trudng hop khan
cap, hodc khi hoa hoan xay ra, ddm chay s& anh huéng dén tat ca nhiing ngudi sir
dung va bit budc mot sb lugng 16n ngudi can phai so tan.

Trong thiét ké an toan chay nd cho nha SCT hdn hop (da chirc ning) ching
ta can phai xem xét ba quan diém sau:

1. Phong chong chay lan ra méi truong xung quanh
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2. Kiém soat lira va khoi lan

3. Lén ké hoach / kich ban thoat ngudi trong cac tinh hudng xau

Kinh nghi¢ém xu 1y tor Nhat Ban. Toa nha Abeno Harukas, dugc xay dung
truée Thé chién 11, 1a mot dy 4n cai tao va xdy dung lai ctra hang bach héa 16n nhat
& Osaka. Ctra hang cii bao gdm mot nha ga xe lra va di duoc két ndi voi cac toa
nha khac va mot ga tau dién ngam. [77]

Trong 1an cai tao va nang cip sau nay mot phan cia tdoa nha di duoc xay
dung lai dé tré thanh mot toa thap SCT va nhiing phﬁn khac dugc gitr lai va cai tao.
Toa nha méi tré nén phirc tap hon, véi nha ga, ctra hang bach hoa 16n nhét, nha
hang, bao tang, van phong, dai quan sat, v.v. Toa nha gidng nhu mét trung tim
trong thanh phd, vi n6 két ndi véi tau dién ngam va cac toa nha khac. Pé ngan dam
chay lan sang céc toa nha xung quanh, cac khu vuc dém da dugc thiét 1ap giira toa
nha va moi truong xung quanh. Cac gian dém khong chi duoc ngin chiy bang
tuong, cura sap ma con dugc b tri thong thoang hodc c6 hé théng hat khoi dé tranh
chay lan sang cac cong trinh khac. B6 dém duogc dat & moi dién két ndi véi moi
truong xung quanh. Pé tranh lira chay lan qua ngudi st dung cac khu vuc xung
quanh, toa nha nay dugc chia thanh bon khdi chirc nang doc lap va cac bd dém nam
giita cac khdi chirc nang d6 (Hinh 2-7).

Bo dém gitta cac khoi 1a “san gian” vdi cac phong may moc dé chung it bat
Iira hon. Ngoai ra, chiéu cao cia san gian dy kién s& chéng chdy lan theo phuong
thang ding. Bang cach han ché chay lan bén trong khdi bi hoa hoan, nhu cau so tan
khan cép ctia nhitng nguoi sit dung trong cac khdi khac khong bi chay duoc giam
b6t, gop phan giam thiéu su so tan khi c6 chay ctia ba khdi chirc ning con lai, tranh
qua tai cho céc cau thang thoat hiém.

O dudi chan thap, c6 mot cira hang bach héa rat 16n. Do chiéu cao tang khac
nhau cila cic phan trong toa thap méi va phan khac trong toa nha cii, nén céac tang
dugc két ndi thong qua mot giéng troi. Dé tranh Ira chdy lan tir bd phan nay sang
bd phan khac, ho da thiét ké giéng troi nhu mot ving dém dic biét. Khi dam chdy

xdy ra, su lan truyén cua Itra va khoi s€ bi chan lai ¢ ranh gidi 1a cac vung dém. Ca
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hai khu vyc (cii va méi) déu duge bb tri cac 16i thoat hiém riéng, vi vy nguoi sir
dung khéng can phai di qua giéng troi khi ra ngoai.

Dé tranh nham 13n trong trudng hop khin cép, nhitng ngudi st dung trong
toa nha duoc chia thanh bén nhém: khach san, vin phong, ctra hang bach hoéa va
nha ga. Phan chia duoc thuc hién bang cach xem xét hoat dong hang ngay cia ho,
s6 lwong nguoi st dung va khoang cach t6i chd thoat hiém. Mdi nhém, ngoai trir
ctra hang bach hoa, ¢ trung tim kiém soat phu cta riéng minh. Trung tim kiém
soat chinh to chitc cac trung tdm kiém soat phu va chi dao cira hang bach hoa (Hinh
2-7). Trong truong hop khan cip, bang cach phan bd cac trung tim diéu khién phu,
cac dam chay co thé duoc nhan biét nhanh chong vé vi trf va mtrc d9, cac nhan vién
noi xay ra truong hop khin cép co6 thé tap trung dé thong bao va gitp d& nhiing
nguodi cu ngu trong khu vuc cta ho trudc. Cac trung tdm phu khac duge thong bdo
phai hanh dong thé nao boi trung tdm diéu khién chinh. Pé bao vé nhitng nguoi cu
ngu trong giai doan thoat hiém nay, ho khéng chi thiét ké ngan chay thong thuong
clia cic phong va ting ma con dat mot so6 khoang dém nhu dd mé ta. Cac khoang
dém chira chay nay c6 thé ngin ltra lan rong ngay ca khi khong thé han ché dam
chdy trong ngin chay thong thudng, do d6 han ché sé luong ngudi so tan phai thoat
ra ngoai. Tuy nhién, vi vin c6 kha ning cn phai so tan toan bo tda nha, cac phuong
tién so tan da duoc 1én ké hoach can than, nhu sau. Cac 16i ra dugc phan tan dé rat
ngan quing duong di chuyén va tranh tinh trang qua tai. S6 lwong cac 16i ra d6 va
téng chiéu rong cua chuing da dugc 1én ké hoach theo thiét ké dua trén hiéu suit.
Ngoai ra, c6 nhiitng vung dém duoc goi 1a khu vyc chd an toan 1a hanh lang ngan
chay v6i hé thong ngin khoi hodc ban cong thong thoang.

Dé xem xét sy can thiét ma ngudi so tan phai xép hang trong khu vyc chd an
toan khi cac ciu thang da dugc st dung hét, sb luong khu vuc cho an toan da duoc
xéc dinh boi sb lugng ngudi cur ngy trén mdi tang.

C6 hai cau thang trong dai quan sat va khach san, ba cau thang trong khu vuc
van phong va quy dinh d6 rong cau thang 13 40 cm cho mdi 100 m2 dién tich san

trong cac ctra hang bach hoa (Hinh 2-7). Trong trudng hop hoa hoan xau nhét, co
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kha ning khoi ro i vao cac cau thang bo hodc nhitng ngudi so tan phai ¢ lai lau
trong céc cau thang nay.

Nhitng khu vuon trén mai dugc quy hoach nhu nhitng khu vuc chd tam thoi
cho nhitng ngudi di tan. Nhitg nguoi so tan co thé thoat khoi cic cau thang thoat
nguoi dé di chuyén dén khu vuon trén mai, va ho duoc an toan & d6 hodc tiép tuc di
chuyén sang mot cau thang khac it dong duc hon & ting do.

Cac khu vuodn trén méai dugce giam sat boi trung tam diéu khién chinh, va
nhimg nguoi so tan s& duge hudng din bdi cac ddu hiéu va thong tin do trung tim
diéu khién chinh cung cip dé diéu ap cho cau thang

Tat ca cac cau thang bd déu duoc bao boc boi tuong chdng chay hoic thong
ra bén ngoai. Pic biét & cic van phong, khach san, dai quan sat & cac tang trén cla
thap, cac cau thang bo déu c6 tién sanh véi hé thong dicu ap.

Céc tién sanh diéu ap 1a hop 1y cho mot tda nha choc trdi vi ching c6 thé hd
trg cho cac khoang dém trudc khi vao cau thang thoat ngudi

Trong danh gia cac toa nha cao ting, cic phuwong phap tinh toan thoat nguoi
dugc tinh toan va xay dung nhiéu kich ban thoat nguoi dé an toan trong moi tinh
hubng c6 thé s& xdy ra. Trén co sd d6 thiét ké dua trén hiéu sudt, tit ca cac phong va
16i thoat hiém duoc thiét ké dé dam béo an toan cho viéc so tan va di duoc xac
minh bang cac phuong phéap k¥ thuit.

Pé han ché cac mdi nguy hiém, khong chi cac ngan Itra va voi phun nudc
theo thr tu duoc lép dit, ma con mot sd loai bo dém cling dugc dat tai cac két nbi
giita cac vung l1an can, giita cac khdi cu dan va giita toa thap mdi va toa nha cil.
Ngoai ra, di véi nhitng ngudi so tan, sb luong phuong tién ra vao va cac khu virc
chd an toan da duoc thiét ké dua trén dy doan di chuyén khoi va so tan.

Mang lu6i cac trung tim diéu khién dugc cdu trac dé phan Gmg nhanh va
huéng din ngudi so tan trong trudng hop khan cap. Déi véi nhimng tinh todn do,
phuong phap du bao khoi dua trén kinh nghiém di xdy ra dugc diéu chinh cho phu
hop véi tiéu chun hién hanh. Ngoai ra, m6 hinh ving hai 16p duogc st dung cho

giéng troi va mo hinh viing mang cho hé thong diéu ap cho cau thang.
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Hinh 2-7: Toa nha Abeno Harukas, Osaka, Nhdt Ban

Vi vy khi t6 chitc KGLN cho nha SCT hén hop da chirc ning nén phan
thanh cac khoang churc niang khic nhau, gitta cac khoang chirc niang d6 dugc bb tri
KGLN c¢6 thé két hop v6i khu vuc k¥ thuat, khoang dém va két ndi véi cac 16i thoat
hiém va ciu thang thoat nan bang hanh lang ngan chay, hat khoi, diéu ap dé phu
hop cho ddi twong sir dung timg khéi c6 16i thoat riéng biét.
2.2.2.3. Phan logi khdng gian 1anh nan trong nha siéu cao tang

a. Khong gian lanh nan tdp trung

Khéng gian lanh nan tip trung trén mot ting / mot san / mot khoang dém
dam bao an toan vé phong chay chdng chay, an toan cho ngudi so tan tir cac tang
trén n6 va dudi né di chuyén dén khong gian nay. Tir khong gian ldnh nan tap trung
c6 161 thoat hiém va ciru hd ctru nan tiép can dé thoat nan bﬁng thiét bi hd trg hodc
nguoi su dung du diéu kién dé tu di chuyén xuéng mit dat an toan.

Khong gian lanh nan tép trung dugc sir dung trong céc tdoa nha van phong,
toa nha hon hgp chire ning, duoc phan chia khoang chirc ning khac nhau cho cling
mot muc dich st dung chung mét khong gian lanh nan. Tuy thudc sé lwong nguoi
duogc tinh toan, tuy thudc quy chuén, tiéu chuan hién hanh c6 thé phan tur 15 dén 25
tang mot khong gian lanh nan.

b. Khong gian lanh nan phan tan

Khong gian 1anh nan phan tdn 1a mdt gian lanh nan, mot phén cua khu vuc

sanh thang hodc khu vuc k¥ thuat toa nha bd tri dé nguoi sit dung di chuyén t6i do.
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C6 thé bd tri mot gian lanh nan trén 1 tang, ciing c6 thé bd tri 2 gian lanh nan trén 1
tang ¢ 2 dau toa nha trong trudng hop nha cé mit bang dai, hep, hoic sé luong
nguoi st dung trong toa nha nho.

M&i yéu cau cong ning khac nhau, tinh chat str dung khac nhau c6 dién tich
tinh toan cho mdi chd / ngudi st dung ciing khac nhau ( Myc 2.3.2). Khong gian
lanh nan phan tan co thé cung tﬁng v6i cac can ho, hoac muc dich st dung khac, chi
yéu cau rd thang b thang may cua tdoa nha tach biét khoi thang thoat hiém duogc két
ndi truc tiép v4i gian lanh nan.

C. Khong gian lanh nan da chirc nang

Khong gian lanh nan da chtc ning thudng 4p dung cho tang lanh nan ma &
d6 c6 thé két hop cac dich vu cong cong tién ich (bé boi, phong tip gym, phong hit
thudc), hanh lang di qua hodc noi kinh doanh cac mit hang luu niém, do giai khat
trong truong hop 1a cau ndi két hop 2 khong gian lanh nan trén cing mot do cao tir
2 hay nhiéu khdi nha SCT khéc nhau chung dé.

Khong gian lanh nan da chitc nang thuong dugc sir dung nhu mot tang lanh
nan c6 két hop cac img dung khac nhu vuodn trén cao (sky garden) cau trén cao (sky
bridge) va dich vu cong cong tién ich. Uu diém vuot troi cua KGLN nay 1a tao gia
tri thAm my, canh quan d6 thi, tao diém nhén 4n tuong cho nha SCT phu hop xu
huéng xanh va bén viing, tao cho ngudi st dung nhiéu tién ich thich hop véi thanh
phé trong thanh phd, ciing giam ganh nang tai chinh cho chi dau tu.

2.2.3. Hé thong khong gian thoat hiém, 16i thoat hiém

(Xem Phu luc 2)

2.2.4. Co s6 ky thuat va cong nghé
2.2.4.1. Két cdu - Vt liéu [19]

(Xem Phu luc 3)
2.2.4.2. Trang thiét b ky thugt - Théng gi6 chiéu sang

A. H¢ thong thang mdy civru nan trong nha siéu cao ting [40]

Khi chiéu cao cia toa nha ting 1én, né6 mang lai nhiéu kho khin hon trong

thiét ké thoat ngudi va can sy hd tro clia thang may dé thoat hiém. Viéc ¢6 phu hop
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dé ban hanh so tan bang thang may trong tiéu chuan phong chay hay khong van con
gdy tranh cii, trong khi nhiéu nghién ctru di duoc thuc hién trén toan thé gidi. Néi
chung, hau hét moi nguoi sé khong sir dung thang mdy trong truong hop hoéa hoan
trir khi chiing dugc thiét ké lam thang mdy thoat hiém cho ngudi vi don gian 1a
khong c6 kha ning 1én xudng trong truong hop binh thudng. Phan tich sau day s&
lam rd nghién ctru vé thang may hd trg thoat hiém

Doi khi thoat ngudi c6 thé an toan va hiéu qua bang thang may khan cap véi
cac bién phap chdng chdy thich hop. Lay Trung tim Thuong mai Thé gidi lam vi
du, 16% cu dan cua toa thap 2 cua Trung tim Thuong mai Thé gii da trén thoat
bang thang may trudc khi may bay thir hai ddm vao toa nha. Khong co gi la khi so
tan hoan toan trong nha siéu cao tang cao can tir 30 dén 60 phut trd 1én [49]. Thang
may ciru nan khan cap phai dugc dé xuat. Chung c6 thé duoc sir dung cho nhiing
truong hop khong thé thoat khoi toa nha véi s6 lugng 16n bang mdy bay truc thing
ctru ho. Péi véi trudng hop khac, cu din c6 thé di dén cac ting lanh nan hodc hanh
lang ngoai troi bang cau thang va di chuyén ra ngoai bang thang may [40]. Tai Hoa
Ky, cac chuyén gia dang nghién ciru sir dung tat ca thang may dé thoat hiém va
thang may dugc bao vé cho linh ctru hoa.

Viéc lra chon sir dung thang may dé thoat hiém phu thudc vao nhiéu yéu té,
chang han nhu vi tri ban dau cia ngudi cu ngy, tinh trang chay, thoi gian cho thang
may, tinh trang tic nghén, khoang cach di bo dén thang may, chic nang cia tda nha
(vi du: s6 lwong nguoi khuyét tat trong bénh vién cao hon, do d6 nén st dung thang
may dé thoat hiém), v.v. Cac nha nghién ctu tir Pai hoc Lund, Thuy Pién da trinh
bay mét sb yéu té quan trong d6i véi viéc nguoi dan lya chon céc tuyén dudng so
tan trong cac toa nha cao tang.[62]

Dé thu thap tai liéu cho viéc phan tich thoat hiém bang thang may, cac nha
nghién ctru d3 tao ra mot cudc khao sat dya trén cac cudc diéu tra trude do. N6 lién
quan dén nhitng ngudi & d6 tudi va giéi tinh khac nhau, vv... Cudc khao sét bao

gom nhitng ngudi tham gia ¥ kién vé viéc ho s& st dung cau thang hay thang may
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dé thoét hiém, quan diém cua ho vé& hé thdng so tan khac nhau va thoi gian cho

thang may chap nhan duoc, Vv.v.

Bang 2-2: Két qua nghién cizu cdch thodt nguwoi : cau thang hogc thang may
S6 dan Day du sb dan Mot nira s dan
Sodan | N=200| N=150 | N=100 | N=50 N=200 | N=150 | N=100 | N=50
Khu < 27f:
A S <30f: S
dan cu
< <35f:S | <52f:S | < 30f: <40f:S | <60f:S |S
27fE <35fE | <B52fE E <40f:E | <60fE
Van < 15f: < 50f: < 15f: < 50f:
. S S S S
phong
<15f | <18f:S <25f:S | < < 15f: <25f:S | <30f:S | <
E <18f:E <25f:E | S50fE E <25fE | <30fE | B50fE
Ghi chu:
-'f dung dé chi sb tang;

- S: dé cap dén viéc so tan bang cau thang;

- E: dung d¢é chi so tan bang thang may;

Thoat ngudi bang cau thang bo cho dan sé 50 ngudi mdi tang 14 rat thuan loi
lién quan dén tong thoi gian thoat. So tan chi bang cau thang 1a mot lua chon, va su
két hop cua cau thang bo va thang may ciing c6 thé dugc xem xét. R rang viéc sir
dung thang may lam giam tong thoi gian thoat, dac biét 1a ddi voi cc tda nha cao
tang.

B. Hé thong trang thiét bi phong chdy chiva chdy

B.a. Hé thong bdo chdy

Tuy theo quy mo cong trinh ma hé thong bao chay dugc thiét ké, trang bi cho
phu hop v6i yéu cdu, muc dich sir dung dé tiét kiém chi phi, st dung hop 1y va dat
hi€u qua cao. Ngoai cac cong trinh dan dung, thuong mai, thiét bj bao chdy chuyén
dung s& dugc thiét ké cho cac tmg dung chuyén biét nhu: Trung tam dit liéu va cac
phong sach; Cong nghiép dau khi; Giao thong ngam; Nha may dién.

DPéi véi cong trinh vira (khach san nho, kho hang, nha may, cao bc van

phong nho, bénh vién, truong hoc, trung tam thuong mai, vi¢n bao tang, nha hat):
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Hinh 2-8: Céng trinh quy mé viea dung Hinh 2-9: Céng trinh quy mé lon phai
hé thong bdo chay 1 - 2 loop diing hé théng bdo chay 10 loop

Pic diém cua cong trinh 14 qui mo vira phai, nhung ¢ nhiéu phong lam viéc
hodc khu vuc churc nang riéng biét, vi vay sir dung hé théng bao chay dia chi nho 1
dén 2 loop 1a giai phap hop 1y. Nguoi quan 1y toa nha s& nhan biét chinh xac vi tri
diém bao chay dé kip thoi dap tit dam chay. Hon nira, 1ap dat thém ta hién thi phu
tai cac vi tri xa phong bado vé gitip tang cuong kha nang gidm sat bao chay.

Dbi v6i cong trinh 16n (khach san, cao 6¢ vin phong hang chuc tang, khu
phuc hop trung tdm thuwong mai va dich vu nha ¢ tién ich cao cép, san bay, to hop
nha may dién, loc héa dau, duong ham giao thong):

St dung hé thong béo chay dia chi chuyén dung 1én dén 10 loop, nhiéu ta
bao chay két ndi v6i nhau. Hé théng dam bao két ndi va c6 chuwong trinh diéu khién
tu dong hodc giao tiép voi cac hé thdng bom chira chay, sprinkler, bot chita chay,
FM200, thang may, HVAC, BMS.

Mit khac, phdn mém quan 1y hé thdng bao chdy s& don gian hoa viéc van
hanh va khai thac hé théng. Mdi tang déu c6 so dd bao chay gom vi tri chinh xéac
ctia dau bao dia chi hién thi bé“mg dd hoa trén man hinh may tinh.

Khu vuc nha kho, phong hop, trung tdm hi nghi,... c6 dién tich rong va tran
nha cao: Str dung dau bao khoi beam dé quét khoi trong khoang khong gian rong va

cao gitra san va tran nha, hiéu qua hon cac dau bao khoi va nhiét truyén thong.
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1. Binh chi¥a chay 6. Bo phan kich hoat hé théng bang tay
2. Hé thong 6ng dén 7. Bdéng hd chi thi ché do hoat dong
3.Woi phun 8. Péu do, ddu bao

4. Man hinh hien thi 9. Man chan Ira

5. Chudng bao 10.T0 trung tam

Hinh 2-10: Cdc hé thong bdo chdy, chita chdy trong toa nha
H¢ théng bdo chdy tw dong:
Yéu cau ctia hé théng bao chay tu dong:
- Phat hién chay nhanh chéng theo chirc ning da duoc dé ra.
- Chuyén tin hiéu phat hién chdy thanh tin hiéu bao dong rd rang dé nhiing
ngudi xung quanh co thé thyc hién ngay cac bién phap chira chay thich hop.

Hé thong bao chay ty dong c6 kha nang chéng nhiéu tbt.

Bao hi¢u nhanh chong va rd rang moi truong hop su c6 cua hé thong.

Khong bi anh hudng boi cac hé thdng khac duoc 1ap chung hodc riéng ré.

Hé théng khong bi té liét mot phan hay toan bd do chdy gy ra trudce khi

phat hién ra chay.

Trung tdm bao chay:

La thiét bi xur Iy nhitng tin hiéu bao chay do cac dau bao chay va cac nut 4n
bao chay gui vé, loc bo cac tin hiéu bao chay gia, chi thi bio chay bang dén LED
cho nguoi str dung biét khu vuc dang c6 bao chay, phat tin hiéu bao chay bang 4m
thanh hoic bang anh sang. Trung tAm bao chay thuong duogc lip dit tai noi thuong
xuyén c6 ngudi tryc nhu phong bao vé, phong diéu khién.

i. Pau bao chay khoi va dau bao chay nhiét:

La phan tir thuong duge lap dit tai cac khu vuc can bao vé co nhiéu chat

chay khi chay toa ra nhiéu khéi va nhiét. Dau bao chay khoi c6 kha nang phat hién
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ra khoi va sy tang dot ngot nhiét do trong khong khi. Khi néng do khoi (hodc nhiét
do) trong khong khi dat té&1 mot gia tri xac dinh, dau bao chay khoi s€ tac dong va
guri tin hiéu bao chay vé trung tim béo chay.

ii. Hop t6 hop bao chay gdom:

Chuéng bao chay: Chudng bao chay phat tin hiéu bao chay bang 4m thanh
cho tat ca moi ngudi co trong khu vire dang xay ra chay biét.

Nt 4n bao chdy: Khi dam chay xay ra tai noi khong duoc lip dit dau bao
chay, hodc cdc ddm chay mdi phat sinh, khoi va nhiét chua da tdi muc cac dau bao
chay truyén tin hiéu bao chay, nguoi sir dung c6 thé phat tin hiéu bao chay bang tay
bang cach 4n vao ndt 4n bao chdy. Tin hiéu bao chay tir nat 4n bao chay duogc trung

tam bao chay xtr Iy nhu 13 tin hiéu bao chay tir cac dau bao chay.
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Audible alarm devices

Hinh 2-11: Chudng bao chay

Hinh 2-12: Nuit dn bdo chdy
iii. Hé thong day dan va cép lién két cac thiét bi trong hé thong:
Truc cap tin hiéu chinh di trong khong gian xuyén ting danh riéng cho cac

thiét bi PCCC.
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B.b. Hé théong chiva chdy:

Hé thdng chita chay vach tudng, binh chita chay xach tay, chi dan thoat nan
va dén chiéu sang su cd.

i. Hé thong chita chay vach tudng gdm céc thiét bi sau:

- Bom chita chay dong co dién.

- Cac van dong mo.

- C4c van mot chiéu.

- Cac loai van khac.

- Hé théng duong dng dan nudc ctru hoa.

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

- H¢ théng chira chay vach tuong duoc lép dat tai cac vi tri thuan tién trong
toa nha.

ii. Binh chira chay xach tay gom:

Binh chita chay cha yéu 1a binh bot tong hop ABC, & mot s6 khu vuc co
nhiéu thiét bi s& trang bi bo xung thém binh chita chdy bang khi CO2 dugc lap dat
trong cac khu vuc cac thiét bi ki thuat dé khi chita chay khong gdy anh hudng va
khong 1am hong thiét bi. St dung dé dap tat nhitng dam chay mdi phat sinh, khi
dam chdy lan rong ra pham vi 16n thi ta phai st dung hé théng chita chdy vach
tuong.

iii. Nguyén 1y hoat dong hé thong chita chay:

Hé thong chita chay vach tuong dugc thiét ké va lip dat dé co thé dé dang sir
dung va van hanh. Cac hop chita chay duogc lép dat tai khu vuc gﬁn cac cura, 16i di
lai chinh, bé tri déu trong cac khu vuc, cau thang thoat nan. Hé théng chita chay
dugc thiét ké 1ap dat tai cong trinh 1a hé thong kho, khong c6 ap (nude khong co san
tai dau ling).

Khi xuat hién hién tugng chay, hé théng bao chdy phat hién ra va phat tin
hiéu bdo chay bang am thanh, khu vuc c6 chay dugc hién thi trén trung tdm bao

chay. Nguoi sir dung hé thdng chita chay c6 nhiém vu t&i hién trudng dé kiém tra.
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Néu ddm chay nho, méi phat sinh hodc chdy khong thé chita chay bing nudc, cac
binh chita chdy xach tay (binh khi CO2) c6 thé sir dung dé dap tat dam chay.

Truong hop dam chay da phat trién rong, phai chita chay bang nudc. Ngudi
st dung hé thdng trién khai ling, voi phun va mo van chin tai hop chita chay vach
turong. Khi nat 4n “khéi dong” trén ti may bom duogc 4n, may bom chita chay khoi
dong. Thong qua hé théng duong dng phan phdi nudce chita chdy, nuée dugc day téi
voi phun, qua ling phun thanh tia nudc dé dap tit dam chay.

iv. H¢ théng chi dan thoat nan va dén chiéu sang su co:

DPuoc lép dat tai cac hanh lang 16i ra vao mdt cach hop li. Khi c6 hoa hoan
xay ra dién nguon s& bi cit, hé thong chiéu sang binh thudng cia toan bd cong trinh
s& khong hoat dong. Liic nay chi con hé thdng chiéu sang su c¢b va dén chi dan thoat
nan hoat dong. Moi nguoi trong khu vuc s& nhanh chéng roi khoi noi nguy hiém
theo sy chi dan ciia hé thong nay. Ngudn cua hé théng 1a dién mot chiéu l1ay tir cac
acquy (c6 thé sir dung lién tuc trong 90 phit). Ngudn nay ty dong “xac” khi ngudn
xoay chiéu cua cong trinh dugc sir dung dé dam bao hoat dong thudng xuyén lién
tuc ctia hé thong,

v. Mang dudng 6ng cung cap nudc chira chay:

Mang dudng dng cung cip nudc chita chay bao gom: Pudng dng chinh va
dudng 6ng nhanh, duong kinh 6ng duoc tinh toan lwa chon sao cho vén toc dong
chay khi c¢6 chay khong qua 2,5m/s.

Puong dng chinh str dung dng thép chiu ap lwc ®100.

Bén ngoai nha canh duong di bé tri tru chira chay ngoai nha 2 ctra D65.

Hop dung phuong tién chira chiy ngoai nha duoc lip dat gan tru cap nudc
chira chay gom c6 02 cudn voi D65, 01 bo lang phun D19.

Vi tri tru nudc chita chdy va hdp dung phuong tién chira chday ngoai nha
dugc the hién trén ban vé thiét ké.

vi. Hé thong chita chay ban ty dong:

Hé thong nay thudc dang ¢ dién, hé théng chita chdy nay chi don gian gdm

c6 hop chita chdy va cudn voi chita chay.
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Hop chita chay (HCC) dugc st dung voi muc dich chira cudn voi chira chay.
Thudng thi HCC duoc lam bang ton, son do, mit ngoai bang kinh, dé& dang c6 thé
dap vo dugc khi c6 hoa hoan xay ra. HCC duoc ga chat vao tudong hodc mdt két cau
¢ dinh nao d6. Va Viét Nam sir dung rat nhiéu hé théng nay. Sau ndy, hop chira
chay thuong duoc gin lién véi mot dén vang chép nhdy va coi hu, muc dich ciing
khong ngoai viéc thong bao cho nguoi trong khu vuc ¢é chdy dinh vi dugc noi dat
hop. Ngoai ra, bén canh no co thé dit thém 1 hodc 2 chiéc bua dé pha v& nhitng két
cau ctra g0, ctra kinh day dé mo dudng thoat hiém, thoat khoi hoic mo dudng vao

khu vire ¢6 chay dé dap chay.

Hinh 2-13: Binh chita chay

vii. Hé théng chira chay Sprinkler:

Heé thong chita chay Sprinkler 1a loai hé thong chira chay pho bién nhat hién
nay. N6 dap tat dam chay bang cach phun nudc truc tiép vao khu vuc dang chay ma
tai d6 dau phun Sprinkler bi kich hoat & ngudng nhi¢t o da dugc xac dinh trudec.

Hé thong Sprinkler 1a mot hé thong lién két cac duong dng chay ngam dudi
dat va trén miat dat, duoc thiét ké theo nhiing tiéu chuan cia cong nghé chita chay.
C6 thé bd tri mdt hodc nhiéu nguén cép nuodc ty dong. Phan hé théng nam trén mat
dat 1a mot mang duong 6ng duoc thiét ké theo nguyén tic “tinh toan thay lyc” hodc
nguyén tic “dinh ¢& dudng 6ng”, va duogc lip dit bén trong mot toa nha, mot cong
trinh kién trac hodc mot khu vue, ma nhin chung, no nam cao qua dau, va trén
duong 6ng 4y, nhitng dau Sprinkler duoc bd tri sao cho khi phun nuéc ra, nd bao

trum mot vung khong gian dugc tinh toan trude.
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Hinh 2-14: Pau phun Sprinkler chita chdy
Van diéu khién moi riser ctia hé théng dugc dat trén riser hodc trén duong
6ng cép nude cho nd. Mdi riser ciia hé théng Sprinkler g6m c6 mot thiét bi kich
hoat bao dong khi hé thong khoi dong van hanh chita chay. Thuong thi hé thng
duoc kich hoat bang nhiét phat ra tir ddm chdy, va né phun nudc ra phu trén khu

vuc co chay.

Schematic of a gaseous suppression system

Hinh 2-16: Hé thong chira chay tw dong bang khi, bot
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2.2.4.3. Tam quan trong cua chira chay tai ché va thiét bi hé tro thoat hiém:

Khac véi chién luge so tan, viéc thoat hiém khan cép chi dién ra & khu vuc bi
anh huéng bai khoi, ltra cia dam chdy, c6 nghia 1a chi c6 tang c6 bao chay duoc
y&u cau roi khoi toa nha. Do d6, kich ban bao vé tai chd thuong dua vao su két hop
gita cac tinh ning chdng chay chu dong va thu dong dé dam bao an toan. Bén canh
d6, chién luoc nay con duoc goi la chira chay tai chd hodc phong thu tai chd.

Theo nghién ctru ctia Hiép hoi phong chdy chita chay Quédc gia Hoa Ky
(NFPA) [69] “Giai phap thay thé TLN”chi don gian 1a cach tiép can phan tan dya
trén cac diéu khoan ctia NEPA cho phép céc ting khac dugc bao vé bang voi phun
nuéc déng vai tro 13 tang lanh nan. Do nhiéu nha cao ting duoc trang bi hé thong
bao vé bang voi phun nude, nén quy dinh nay c6 thé dé dang thich tGng, dic biét 1a
v6i chién luge so tan theo timg giai doan hién dang dugc ap dung & nhiéu nha cao
tang, noi ngudi ¢ chi can di 1én hoidc xudng cach ting bi chy 2-3 ting. Néu nhiing
nguoi str dung dé bi tiép xtic véi khoi nhat & cau thang, thi viéc giam thdi gian & cau
thang s& co loi.

Cdc thiét bi dung dé hé tro thodt hiém

i. Mang thoat hiém

Méng thoét hiém c6 thé dugc &p dung tir cac khu vuc cao cung cép phuong
tién so tan khan cap twong d6i nhanh. Nguoi thué co thé sir dung dé tiép can vi tri
bén ngoai an toan trong cac ddm chay. Thong thuong, mang thoat hiém 1a mot thiét
bi hinh tru linh hoat duoc 1am bang vai chéng chay hoic lugi. N6 cung cip kha
nang chdng chay va chiu nhiét d6 cao cing mot ldc. Hién nay, méang thoat hiém da
tré thanh mot phuong tién di tan khan cip duoc chap nhan tir cac tda nha cao tang

va nha may céng nghiép.

"

\“ 7;\ .

Hinh 2-17: Truot trong madng thoat
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Chutes c6 thé duoc thiét ké véi mot hodc nhidu muc. Déi khi mot mang phuc
vu nhiéu ting va ngudi cu ngu c6 thé cd quyén truy cap vao mang & mdi tang.
Méng c6 thé duoc lap dat theo phan khic & mdi cip do bén trong truc chéng chay,
mot doan mang trén mdi tang, tir dinh dén tang trét trén cung mot duong thang
dang. Khong cd thiét bi co khi duoc sir dung dé trién khai mang truot. Vi né doi hoi
it huong dan, viéc trién khai mang c6 thé nhanh chéng va dé dang nhu duoc néu
dudi day:

« M¢ cira thoat hiém:

« Budc vai budc vé phia truéc, cli xudng va dit chan dudi cia ban vao mang
truot;

« Pay co thé vé phia trude dé vao hé théng mang;

« Thoat hiém duoc thuc hién bang cach truot xuéng mang.

Hinh 2-18: Tang téc va lam chdm mdng thodt (1), kich hoat méang (2, 3)

Ngudi di tan ¢6 thé diéu chinh téc d6 bang cach ting va giam ap luc (Hinh
2-18). Cac thi nghiém cho thay mang thoat hiém c6 thé mang lai cho ngudi so tan
an toan hon va hiéu qua thoét hiém. N6 c6 thé 1a mot thiét bi c6 dinh khéng c6 rang
budc vé chiéu dai va chiéu cao. Hién tai, chiéc dai nhat dang sir dung 1a 165m tai
Nation Tower, Bangkok, Thai Lan.

Ii. Cap truot

Ké hoach so tan cho cac toa thap dién ra bén ngoai doc theo cap. P6 1a qua
trinh trugt xudng mot soi day trong diéu kién dwgc kiém soat. Tuy nhién, n6 c6 thé
duoc coi 12 mot lya chon nhung khong phd bién lam. Ngoai ra, nguoi di tan phai
dam bao rang ho thit day mét cach thich hop. Mot van dé khac ddi voi cap truot 12
cang Ién cao 1a tc d6 gi6 cang 16n, dic biét 14 & Ha Lan. Tai trong gi6 trén mit tién

c6 thé 1am tang rui ro va gay ra nhiéu kho khin tiém tang hon.
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Hinh 2-19: So tdn bang ddy treo
Doi khi moi ngudi van sir dung cap truot ndy vao muc dich tim kiém giai tri
hodc quyén gop cho tir thién. Mot sb toa thap cung cip hoat dong nay nhu thap
Euromast ¢ Rotterdam (Ha Lan), Bénh vién Guy va St Thomas ¢ London va thap

Spinnaker ¢ Portsmouth (Vuong quéc Anh) .v.v.

Hinh 2-20: Xady dung toa nha AMP ¢ Sydney, Uc
iii. May bay truc thang curu ho

Helipad 12 khu vuc ha canh hoic san db cho may bay truc thang, ¢ thé duoc
dat trén dinh c4c tda nha choc troi dé giai ciru moi ngudi trong tinh huéng khan cap.
Vi du trong vu chay khach san MGM Grand, Nevada, Hoa Ky nam 1980, khoang
1000 nguoi da dugc giai cau bang tryc thang tir mai nha va ban céng cia MGM
Grand. Hon 300 nguoi trén san thugng da dugc giai ciru. Vi hang tram khach cua
khach san bi mic ket & céc tang trén vao thoi diém do, may bay tryc thing 1a cach

duy nhét dé giai ciru khach. Tong sb so tan cua tda nha mat gan bbn gio.
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Bén canh d6, khong chi 1a san bay truc thing ma con duoc sir dung dé giai

tri. Burj Al Arab da chuyén san bay truc thiang cta minh thanh san tennis dé chuan

bi cho giai vo dich Dubai nam 2005.[36]
T~

Hinh 2-21: Sdn dé mdy bay trie thang trén khéch san Burj Al Arab, Dubai

2.3. Cic yéu td tac dong t6i KGLN nha SCT
2.3.1. Piéu kién ty nhién ciia Viét Nam
2.3.1.1. Khi hdu va phan vung khi hgu xay dung Viét Nam

Lanh thd Viét nam dugc chia thanh hai mién khi hau 1a khi hau xay dung
mién Bac va khi hau xay dung mién Nam. M&i mién khi hau lai c6 cac ving khi hau
khac nhau [Chuong 19: Phan vung khi hau xay dyng ¢ Viét Nam]:

a. Khi hau Xay Dwng Mién Bic

Khi hau xay dung mién Bic bao gdm 4 ving.

Vung IA — Khi hau ni Tay bac va Truong son:

— Bao gom cac tinh Lai Chau, Pién Bién, Son La, phia tdy cac tinh Hoa
Binh, Thanh Hoéa, Nghé An, Ha Tinh va Quang Binh, Quang Tri, Thira Thién Hué;

— Pai bo phan ving nay c6 mua déng lanh. Nhiét do thap nhat c6 thé xudng
dudi 0°C ¢ phia Bac va duéi 5°C ¢ phia Nam cua vong. Tai khu vuc nii cao phia
Bac c6 kha nang xuat hién bang gia, mua tuyét;

—VUng nay chiu anh huéng cuaa thoi tiét khd nong. O cac thung ling thép,
nhiét do cao nhat c6 thé trén 40°C. VVing Tay Béc khong chiu anh huong caa bién,
khi hau mang nhiéu tinh chat luc dia, bién do nhiét do ngay 16n. Trir mot sé khu vuc
thip & phia Bic va phan dudi phia Nam, tai ving nay yéu cau chdng lanh ngang

chéng néng. Thoi ky can suai kéo dai 60 — 90 ngay;
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— Trén phan 16n ving nay, hang nim c6 mot mia khd kéo dai gan tring voi
thoi ky lanh. Khong c6 thoi ky mua phun, lanh 4m hodc ndm am. Mua c6 cudng do
I6n va phan b khong déu:

—VUng nay it chiu anh huéng cia gié bao nhung c6 thé xuat hién céc tran
l5c.

Vung 1B — Khi hau nti Déng Béc va Viét Bic:

— Bao gom céc tinh Cao Bang, Lang Son, Ha Giang, Tuyén Quang, Bac Kan,
Thai Nguyén, Lao Cai, Yén Bai, phan Bong Bac tinh Hoa Binh, phan phia Tay Ha
Noi, Quang Ninh, Phi Tho, phan bac Vinh Phuc, Bic Giang;

— Pay 1a viing c¢6 mua dong lanh nhat. Po cao dia hinh la yéu t6 quan trong
trong viéc hinh thanh khi hau. Nhiét do thap c6 thé xudng dudi 0°C, c6 kha ning
Xuat hién bang gia, mua tuyét & ndi cao. Mua hé it nong hon so véi dong bang,
nhung & cac thung liing thap nhiét do cao nhat co thé trén 40°C. Trong ving nay,
can chéng lanh nhiéu hon chdng ndng, nhat 12 vé ban dém va trén cac ving nii cao.
Thoi Ky can sudi co thé kéo dai trén 120 ngay;

— Trir mot thoi gian ngan khd hanh, khi hau néi chung 4m wét. Mua nhiéu, 1i
quét c6 kha nang xuat hién trén nhiéu khu vyc.

— Phan ven bién cua ving nay chiu anh huéng tryc tiép cua béo.

Vung IC — Khi hau d¢éng bang Bic Bo:

— Bao gom toan bo dong bang va trung du nira phan phia Bac thudc céc tinh,
thanh phd: Bac Giang, Bac Ninh, Vinh Phic, phia Tay tinh Hoa Binh, Ha Noi,
Quang Ninh, Hai Phong, Hai Duong, Hung Yén, Thai Binh, Ha Nam, Nam Dinh,
Ninh Binh;

— Viing nay c6 mua dong lanh nhung gan bién nén it lanh hon ving IB. Bién
d6 nhiét do, d6 am thap hon so vai hai ving 1A va IB. Nhiét do thip nhat it c6 kha
nang xudng dudi 0°C ¢ phia Bac va 5°C phia Nam. Nhiét d6 cao nhat c6 thé dat téi
40°C. Mua nhiéu, cudng d6 mua kha 16n.

— B#0 anh huong truc tiép toi cac tinh ven bién.

Vung ID — Khi hau Nam Bic bo va Béic Trung bo:
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— Bao gdm Thanh Hoa, Nghé An, Ha Tinh, Quang Binh, Quang Tri, Thira
Thién Hué.

— Nhiét d6 cao nhit c6 thé dat téi 42°C dén 43°C do anh huéng truc tiép cua
thoi tiét khd néng. Trong viing nay chong néng 1a quan trong nhung cling can che
chan gi6 lanh vé mua dong. Mua nhiéu, cudng d6 mua kha 16n. Mua am, moa kho
khong ddng nhat.

— B#0 ¢6 anh huang truc tiép ti toan ving, manh nhat 12 & phan ven bién.

b. Khi Hau Xay Dung Mién Nam

Khi hdu xay ding mien Nam bao gom 3 ving.

Vung A — Khi hau duyén hai Nam Trung Bo:

— Bao gom toan bd ving déng bang va doi ndi thap dudi 100m thudc céc
tinh, thanh phé: Quang Nam, Quang Ngai, Binh Binh, Phi Yén, Khanh Hoa, Ninh
Thuan, Binh Thuan.

— Khi hau co ban 1a nhiét d6i, gié mia, khéng c6 mua dong lanh (trir phan
phia Bic con c6 mua dong hoi lanh). Nhiét do thap nhat thuongkhong dudi 10°C.
Nhiét do cao nhit c6 thé vuot 40°C. Do anh huéng cua bién, bién do nhiét 6 ngay
cling nhu nam déu nho. Trong viing khong can chéng lanh;

— Phan ven bién chiu anh huong truc tiép cua bao.

Vung 1B — Khi hau Tay nguyén:

— Bao gém toan bo phan ndi cao trén 100m cua nira phan phia Nam thugc
c4c tinh, thanh phé: Gia Lai, Kon Tum, Pic Lik, Pac Nong, Lam Dong, phia tay
Quéang Nam, Pa Nang, Quang Ngii, Binh Dinh, Phi Yén, Khanh Hoa, Ninh Thuan,
Binh Thuan, phia bic Pong Nai, Binh Duong va Binh Phudc;

— Khi hau ving ndi, nhiét doi. Phan phia bic mua dong c6 anh hugng mot it
cua gi6 mua Dong Béic, mic do lanh phu thudc d6 cao dia hinh;

— Trén ving cao, it lanh, nhiét d6 cac thang dong cao hon ving IB tir 4 dén
5°C, & cac ving khac trén 5°C. Nhiét do thap nhat trén vanh dai ndi cao tir 0°Cdén
5°C, ¢ vung khac trén 5°C;
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— Duéi vanh dai ndi thdp, mua hé nong, khu vic thung ling nhiét do cao
nhat cé thé téi 40°C. O do cao trén 1500m khéng ¢ mia ndng. Phan phia tay c6
mot s6 nét cua khi hau luc dia, bién d6 ngay cua nhiét d6 lon twong tu ving Tay
Bac. Trir ving ndi cao, yéu cau cha yéu ¢ day 1a chéng nong;

— Mua mua va mua kho tuong phan nhau ro rét. Cuong d6 mua kha 16n. Mua
kho thuong thiéu nudc;

—\Vung nay it chiu anh huong cua gid béo.

Vung 11C — Khi hau Nam B :

— Bao gém toan bd ving dong bang thudc cac tinh, thanh phé:Pdng Nai,
Binh Duong, Binh Phudc, Tay Ninh, thanh phé H6 Chi Minh, Ba Ria Viing Tau,
Vinh Long, Tra Vinh, Dong Théap, Bén Tre, Long An, Tién Giang, An Giang, Hau
Giang, Can Tho, Soc Trang, Kién Giang, Bac Liéu va Ca Mau;

— Hang nam chi c6 mia khd va mua am twong phan nhau rd rét, phi hop véi
hai mua gi6 va khong dong nhit trong ving, cudng d6 mua kha 16n.

Trong luan 4an dé cap dén dia diém nghién ciru nha siéu cao tang & cac thanh
phd 16n cua Viét Nam 1a Ha Noi, Pa Néng va thanh phé Ho Chi Minh nam trong
vung khi hau xay dung 1B, IC, I1IB, IIC.
2.3.1.2. Anh hwong cua bién doi khi hqu ¢ Viét nam

A. Hién trang va xu thé bién d@éi khi hau & Viét Nam

a. Bién d6i khi hau & Viét Nam

Trong thoi gian qua, khi hau cia Viét Nam dd c6 nhimg thay doi, thé hién
qua cac biéu hién va xu thé sau day [Hoi thao “Cong tic PCCC&CNCH ¢ Viét Nam
trong boi canh cugc cach mang cdng nghiép 4.0 va ing pho véi bién doi khi hgu”
Truong Pai hoc Phong chay chira chay- Bo Cong an. Thang 11.2019]:

Nhiét d6 trung binh nim & hau hét cac khu vire déu tang; thoi ky 1958 - 2014
tang khoang 0,62°C, trung binh ting khoang 0,10°C/thap ky. Nhiét d6 ¢ khu vuc sau
trong dét lién ting nhiéu hon so vai ven bién va hai dao; ting cao nhat vao mia

Dong, thap nhat vao mua Xuan; ting 16n nhat & Tay Nguyén va Nam Trung Bo.
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Nhiét d6 ngay cao nhat va thdp nhat déu ting trén ca nudc, cao nhat trong
thoi ky 1961 -2014 Ién t6i 1°C/thap ky. S ngay nong tang, dic biét 13 & Pong Bc,
Ddng bang Bic bo va Tay Nguyén véi mic 2 - 3 ngay/thap ky. Mua cuc doan ting
& hau hét céc khu vyc. Mua trai muia va mua 16n di thuong xay ra nhiéu hon.

S6 lwong cac con bdo manh (trén cdp 12) ting nhe; mua bdo két thdc muon
hon va c6 nhiéu con bdo db bd vao khu vuc phia Nam hon.

Muyc nuéc bién tai cac tram quan trac ven bién va hai dao déu c6 xu thé ting
trong thoi ky 1993 - 2014, trung binh khoang 3,34mm/nim, cao nhat la
5,58mm/nam (Pht Quy) va thap nhat la 1,33mm/nim (Bach Long V¥). theo sb liéu
vé tinh, muc nudc toan dai ven bién ting khoang 3,5mm/nam, cao nhat & ven bién
Nam Trung B6 (5,6mm/nim) va thap nhat la ven bién Vinh Bic B6 (2,5mm/nam).

b. Kich ban bién d6i khi hau cho Viét Nam

Nhiét dg: Nhiét do trung binh nam & tat ca cac ving déu ting so véi Cac thoi
Ky co s (1986 - 2005). Theo kich ban trung binh, ting 1,9 - 2,4°C & phia Bac va 1,7
- 1,9°C ¢ phia Nam. Theo kich ban cao, tang 3,3 - 4°C ¢ phia Bic va 3,0 - 3,5°C &
phia Nam. Nhiét do cuc tri 6 xu thé ting rd rét.

Lwong mua: Theo kich ban trung binh, lugng mua hang nim ting phd bién
tir 5 - 15%. Theo kich ban cao, muc ting nhiéu nhat c6 thé trén 20% & hau hét Bic
Bo, Trung Trung B, mot phan Nam Bo va Tay Nguyén. Gia tri trung binh cua
lugng mua 1 ngay 16n nhit ting trén toan lanh tho ( 10 - 70% ) so véi trung binh
thoi Ky co so.

Hién twong cuc doan: S6 cac con bdo manh dén rat manh tang. Gi6 mua he
bit ddu sém hon va két thdic mudn hon. S6 ngay rét dam, rét hai & cac tinh phia Bac
giam. S ngay ning néng ting, nhat 1a & Bac Trung Bo, Nam Trung Bo va Nam Bo.
Han han khic nghiét hon do nhiét d6 ting va luong muwa giam trong mua khé.

Nuéc bién dang: Theo kich ban cao vao cudi thé ky nude bién dang cao nhat
& khu vuc quan dao Hoang Sa va Truong Sa: 78cm (52 - 107cm) va 77cm (50 -
107cm); khu vyc Ca Mau - Kién Giang: 75cm ( 52 - 106¢cm ); khu vyc Mong Cai -
Hon Dau, Hon Dau - béo Ngang: 72c¢m (49 - 101cm ).
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Nguy co ngdp do nwéc bién dang: Néu muc nuée bién dang 100cm, khoang
16,8% dién tich Dong biang Séng Hong; 1,47% dién tich cac tinh ven bién Mién
Trung, 17,8% dién tich Thanh phé H6 Chi Minh; 38,9% dién tich Ddng bang Séng
Ctru Long c6 nguy co bi ngap. Pao Van Pon, Con Pao va Phi Quéc c6 nguy co
ngap cao. Nguy co ngip v6i Quan dao Truong Sa la khong 16n, nhat 1a ddi vai cac
d4o thudc nhom Péao Ludi Liém va Dao Tri Ton.

B. Sw gia ting rii ro do bién déi khi hau:

Sy gia tang rii ro va tac dong tiém tang caa bién doi khi hau ddi véi cac linh
vuc, cac khu vurc, cong dong va co sé ha tang lién quan, bao gom:

Dai ven bd va cac viing hai dao chiu nhiéu rui ro gia ting, tic dong tiém tang
cua bién doi khi hau va nudc bién dang. Rui ro s& ngay cang tang ddi véi cac ving
ddng bang chau tho va do thi 16n, dac biét 1a cac do thi ven bién c6 mat do dan sé
cao, quy hoach dé thi va quy hoach khong gian chua xét dén rui ro thién tai va bién
d6i khi hau. Pay ciing 14 noi tap trung nhiéu tai san, cong trinh ha ting va cac nhém
dan cu dé bi ton that nhat.

Ving nii phia Bac va Trung Bo s& chiu nhiéu rii ro hon vé 1i quét va trugt
|6 dat khi ché d6 mua thay doi, tan suat va cuong d6 mua 16n gia ting.

Vung rai ro cao va dé ton thuong hon do han han va thiéu nudc dan dén
hoang mac hoa Ia duyén hai Trung Bo va Nam Trung Bo, Pong bang Bic Bo va
Tay Nguyeén.

Cac linh vuc ¢6 mirc d6 ruai ro cao la nébng nghiép va an ninh lwong thuc, cac
hé sinh thai tu nhién, da dang sinh hoc, tai nguyén nudc, sic khoe cong dong, noi
cu tra va ha tang ky thuat, do day 1a nhirng linh virc ¢ mtc d6 phoi bay va micdd
nhay cam cao vai thién tai va cac hién tuong khi hau cuc doan.

2.3.2. Piéu kién kinh té va thi trwong bat dong san

Xu hudng dau tu thi truong dia ¢ tai cac thanh phd 16n cua Viét Nam do 1a

bat dong san sinh thai va giam thiéu phat sinh khi Cac bon, hay con goi la Kién tric

xanh va Bén viing.
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Phat biéu tai toa dam “Trién vong thi trudng bat dong san 20217, Phé Gido
su, Tién si Tran Kim Chung - Ph¢ Vién truong Vién nghién ciu quan Iy kinh té
Trung wong CIEM cho biét: “R& rang, vai tinh hinh thuc té, Viét Nam van 1a qubc
gia hét suc thuan loi trong moi mat. Viéc thuc hién chinh sach thay doi toan dién rat
t6t cho nén kinh té néi chung va linh vuc BDS néi riéng. Trong d6, BDS rét thuan
loi bai 2021 1a nam dau caa ké hoach. Viéc phé duyét hang loat dy &n ha tang c6
tinh chat thic day vo cung Ion ddi véi BDS”.Dy bé&o vé nhitng xu hudng dan dit bat
dong san trong nam 2021, cac chuyén gia dén tir Tap doan Jones Lang LaSalle
(JLL) cho rang, cac xu hudng trong nim nay s& duy tri phat trién hozc bién doi dé
phl hop véi nhu cau hién tai. Theo cac chuyén gia dén tir JLL, c6 5 xu hudng dan
dat thi truong bat dong san trong nam 2021.

Xu huéng the nhat 1a “d6 thi trong do thi” hay “bat dong san tich hop”
thudng dugc ding cho nhitng du an quy mé 16n. Thi truong bat dong san dang dan
truong thanh, ngudi mua nha ngay cang quan tim hon dén mai truong séng lanh
manh va bén viing dé an cu hon 1a mot khong gian dé ¢ don thuan. Vi vay, cac nha
phét trién bat dau tim cach thu hat ngudi mua bang viéc kién tao nhitng khu dan cu
dugc quy hoach tét véi nhiéu tién ich, nham gitp cu dan twong lai tranh su phién
todi boi qua trinh d6 thi héa nhanh va co sé ha ting cong cong tut hau.

Xu hudng thtr 2 dugc ghi nhan la nhitng thir nghiém lam viéc tir xa tai van
phong. Sy thay dbi nay dugc tién hanh ¢ nhiéu doanh nghiép va “tang téc” do dich
COVID-19.

Thém mot xu hudng nira 13 thuong mai dién tir thuc day nganh hau can va
kho béi, tré thanh dong luc I6n cho thi truong. Viét Nam hién 1a mét trong nhirng
thi truong thuong mai dién tir phat trién nhanh nhat & Pong Nam A. Nhiing nim
gan day, chudi cung ttng ngay cang tap trung phuc vu ngudi tiéu ding, tbc do giao
hang la mot trong nhitng yéu té chinh trong quyét dinh mua hang.

So Véi cac hoat dong hau can truyén thong, thwong mai dién tir st dung

nhiéu lao déng hon va doi hoi nhiéu khong gian kho bii hon gap ba lan. Po 13 mot
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phan yéu t6 thuc day sy gia ting nhu cau cia cac nha dau tu dbi véi bat dong san
cdng nghiép trén toan thé gioi.

Dang chu ¥, viéc doanh nghiép van giir huéng di “xanh” va bén vitng chinh
1a xu hudng thir 4 din dat thi truong bat dong san 2021. Theo phan tich, khi quy tai
chinh tré nén eo hep, céc sang kién bao vé moéi trudng 1a mét trong nhiing phan dau
tién bi gach bo trong ké hoach phat trién cua nhiéu cong ty. Nhung bat chap nhiing
thoi diém kho khin phia trude, cac cong ty va nha dau tu duoc Ky vong van s& dua
ra nhiing lya chon “xanh,” vi mot twong lai tot dep va bén viing hon & phia trugc.

Xu huéng thir 5 duge nhan dién chinh 13 viéc nha dau tu dang hudng vé
nganh y té va cham soc sic khoe. Vao nim 2021, sy quan tdm nha dau tu gia tang
dbi véi cac linh vuc quan trong trong cudc khing hoang y té. Cac nha dau tu ca
trong nudc 1an qudc té da nham dén mang hau can sic khoe va y té va ho dang can
nhiéu kho lanh c6 vi tri gan khach hang hon dé phuc vu nhu cau ngay cang ting cho
c4c loai san pham nhay cam véi nhiét do nhu vaccine, my pham, thuc pham, duoc
pham.

Quy dat trong cac do thi I6n tai Viét Nam ngay cang han hep vi su dich
chuyén dan sé co hoc chi ngay cang tiang chit khdng thé giam, cac cong trinh cong
cong va phuc loi xa hoi s& qua tai, d6 thi “nén” sé& 1a xu hudng tit yéu. Cac toa nha
cao tang va siéu cao tang s& moc 1&n ngay cang nhiéu, kéo theo nhiéu nguy co mat
an toan va bugc phai cé rat nhiéu tiéu chuan, quy chuan xay dyng vé an toan phai
lién tuc cap nhat va bd sung. Ngoai ra, do thi va cac phuong tién sinh hoat, san xuat
va giao thong trong do thi s& ra ting theo cip s6 nhan, moi trudng séng s& 6 nhiém
tram trong. Vira qua hang loat van dé thoi tiét cuc doan, 6 nhiém khéng khi va bui
min & mitc bao dong, kéo theo suy giam chat luong cudc séng cua dan cu do thi.
Nha nudc di dé xuat rat nhiéu chinh sach d6i phé voi su 6 nhiém méi truong séng
nhu cac thiét bi sir dung dién phai dat tiéu chuan dan nhén tiét kiém ning luong méi
dugc san xuat, phuong tién giao thdng khuyén khich sir dung xing sinh hoc hoic
ning lugng dién, cac cong trinh xay dung ciling tuan thu vat liéu, két cau va kién

trdc sinh thai bén vimg nhu nha trén 9 tang bat budc si dung vat liéu khdng nung,
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kinh 2 16p cach nhiét, két ciu thép (két ciu kho)... Vi tit ca nhitng ly do néu trén, xu
huéng cho thi truong bat dong san nhitng nam tiép theo s& 1a dau tu cho bat dong
san cao tang sinh thai, xanh va bén virng.

2.3.3. Co s6¢ Van héa xa hoi

Kién triic 1a moi trudng vat thé nhéan tao, do con ngudi xay dung 1én dé dap
g cac nhu cau ctiia minh - nén kién trac 14 san phim vin hoa “cia con ngudi, do
con ngudi va vi con ngudi”. Kién tric t6n tai lau dai va ludn gan lién véi cude song
ctia con ngudi, thé hién cach ing xur clia con ngudi v6i nhau va voi tu nhién, phan
anh trung thuc sy phat trién tiép ndi cua van hoa tir qua khir t6i hién tai. Vin hoa
kién tric 13 tong thé cac tri thirc va san pham kién trac hinh thanh duéi tac dong
thudng xuyén va théng nhat ciia van hoa, duoc tich luy trong sudt tién trinh lich sir.
Vin héa kién tric tré thanh mot bo phan cau thanh cta vin héa dan toc va la thanh
phﬁn vat thé cha dao cua moi truong sinh thai nhan van, 1a noi chtra dung va hién
hinh chi yéu cta cac gid tri van hoa phi vat thé.

Kién tric phan anh xa hoi mang tinh tu tuong. Trong Kién trac duwong dai
viéc khong con nhitng chii nghia 16n chi phéi, khong c6 mot phong cach chung chii
dao phan anh tinh “da dang van hoa” va su binh ding céac gia tri trong xa hoi thong
tin. Kién trac truyén théng Viét Nam con thé hién tinh cong dong cia van héa
truyén thong bang su hoa dong vé hinh thirc: nha cua Than / Phat (dinh, d&én, chua),
ctia vua quan / thit dan déu c6 ciu tric trong ty nhau (chi khac vé quy mo, vat liéu
va trang tri.

Tinh cong dong 1a dic trung quan trong cia vin héa Viét Nam. Con ngudi
luén gan minh véi cong ddng, dat minh trong su sinh ton ctia cong dong. Cong dong
nhu mot gia dinh 16n, quan tim t&i mdi thanh vién bang sy dong cam twong than
tuong ai (“Mot con ngua dau, ca tau bo co”). Cong dong ludn duoc dé cao, ca nhan
duogc t6n vinh khi dong gop cho loi ich chung - tir d6 tao nén su bén ving cia cic
cong dong dong ho - lang x4 - dan toc. Vin hoa cong dong 1a nén tang cia to chic
xa hoi truyén théng, voi rat nhiéu cong dé)ng nhé va da dang (lang, cha, toc,

phuong, hoi, 10, hg, mon, phai,..) trong doi séng vat chit va tinh than. Vin héa cong
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ddng ciing 1a diéu kién dé huy dong cac ngudn luc, phat trién cac gia tri ca nhéan. ).
Trong timg hoan canh, con ngudi ludn gan minh véi mot cong dong nhat dinh -
thuong thi “Mot giot mau dao hon ao nuée 13 (dé cao quan hé ho toc), nhung ciing
c6 thé “Ban anh em xa, mua lang giéng gan” (coi trong cong dong lang x3). [25]

Giao tiép cong dong [11]

Két qua mot sd diéu tra x3 hoi hoc tai cac chung cu cao ting (CCCT) ¢ Ha
Noi duoc thyc hién trong thoi gian qua cho thdy: Nhu ciu giao tiép cong dong tai
cac khu CCCT kha cao, va ngudi dan mong mudén c¢6 moi quan hé tét, tham chi than
thiét v6i hang x6ém lang giéng. Nhu cdu nay chic han c6 ngudn gbc tir 16i séng
truyén thong ctia ngudi Viét - vén coi trong tinh cong dong, ngay ca khi ho da roi
cac vung ndng thon véi cong ddng lang khép kin dé hoa nhap vao doi sdng db thi.

Tuy nhién, khao sat thyc té cac khu CCCT & Ha Noi cho thay: Phan 16n chua
thuc sy quan tdm dén nhu cau giao tiép cong dong cua cu dan. Bén trong cac toa
nha rét thiéu khong gian sinh hoat cong déng, hoac néu co thi mang tinh chiéu I¢,
thiéu chirc ning hoat dong, va khong du stc hip dan dé thu hat moi nguoi. Tang
trét chu yéu dugc tan dung va khai thac lam dich vu hodc chd dé xe. Mai nha cling it
khi duogc t6 chuc dé phuc vu cho cong déng.

Khong gian bén ngoai nha thi thuong bi bao vay bdi duong giao thong
hay/va bai dé xe. Khudn vién ciy xanh qua nho hoic bi chia cat, khong du dé co thé
tré thanh diém thu hut hoat dong ngoai troi cia ca tré em va nguoi 1on. Mot s6 khu
CCCT c6 vuon hoa rong thoang nhung t6 chirc thiéu hop 1y, khong khai thac duoc
cho cac hoat dong cong dong. ..

Cau chuyén nay dién ra khong chi & cac khu chung cu binh dan, ma ca tai
céc khu & cao cap. Chang han mét trong nhitng Khu d6 thi méi vao loai dat gia nhat
Ha Noi 1a Ciputra bi danh gia 1a dd “phii nhan nhiing gi tao nén cudc sdng hang
ngay cho nguoi dan ctia Ha N§i”, boi khong tao ra dugc céac mbi quan hé xa hoi von
rat quan trong cho hanh phiic ctia con ngudi.

O nhiéu noi trén thé gi6i, ngudi ta quan tim dén viée thiét ké va xay dung

nén cac khu CCCT phu hop vé6i dic diém ban dia, vi du & Malaysia voi cac cong
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trinh nhiét d6i hoa ndi tiéng cua Ken Yeang, hay Singapore v6i cac toa chung cu
ctia HDB gan giii v6i 16i séng truyén thong va phu hop v6i dic diém da sic toc cua
cu dan, vira phan anh nhitng dic trung vin hoa ban dia vira ting cuong nén vin hoa
da st dung no.

O Viét Nam, du thoi gian tdn tai cia CCCT chua nhiéu, nhung theo mot )
nha nghién ctru, cling di bit dau hinh thanh vin héa chung cu cao tang. Va di nhu
cau hoat dong cong dong va giao tiép xa hoi tai cac khu CCCT chua duoc cac chu
du &n va nguoi thiét ké quan tam, nhung s6 liéu khao sat duge thuc hién nam 2012
tai 4 khu do thi méi tar Ha Noi lai cho théy quan h¢ cong déng va hang x6m lang
giéng tai cac khu do thi nay kha manh, ngay cé khi da s6 ngudi dan déu méi chuyén
dén gan day. Tuy nhién, d6 han 1a do “quan tinh” trong vin hoa tng X clia cac cu
dan, von truéc ddy & trong cac ngdi nha thp ting, nay dua 1én cic cin hd & trén
cao. Khong thé chic chian diéu nay s& 6n dinh va tiép tuc ton tai trong doi song
tuong lai cua cac khu CCCT mdt cach tich cuc, khi cac thé hé cu dan ké tiép duoc
sinh ra va 16n 1én ngay tai day. Néu chiing ta khong chuan bi ngay tir bay gid, ¢ thé
s& hinh thanh nén cac thé hé cu dan CCCT sdng tach biét, khép minh - “khong &
dau va cling chang thudc vé dau” nhu di ting xdy ra ¢ nhiéu nudc phuong Tay.

D3 dén luc, can c6 nhitng nghién ctru nghiém tac theo huéng ban dia hoa
kién tric CCCT dé chiing vira phu hop véi diéu kién tu nhién, khi hau cua dia diém,
vira gop phan bao luu 16i séng, phong tuc tdp quan tot dep da duoc dinh hinh qua
nhiéu thé hé, lai vira dong vai tro dinh hudng tGng xir va diéu chinh hanh vi cua cu
dan chung cu theo hudng phi hop véi doi séng van minh d6 thi.

Mot vai dinh huwéng

Gan day, mot s6 nghién ciru di dé xuét cac giai phap kién tric CCCT - dic
biét 1a 16p vo cong trinh - theo hudng thich ing vadi khi hau dia phuong, thong qua
d6 cac toa chung cu c6 mdi quan hé chit ché véi dia diém hon. Tuy nhién, khia
canh vin hoa - xa hoi cia CCCT cung v6i sy tham gia clia con nguoi trong to chirc
hoat dong trong va xung quanh CCCT chua dugc quan tam nghién ctru. Nhitng bai

hoc truyén thdng cho thiy, khia canh nay dong vai trd quan trong nhét trong viéc
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tao ra tinh than, hay “hon- noi chén” cia dia diém. Ching han, du hinh anh cay da -
bén nudc - san dinh mang tinh twong trung cho lang xa, nhung chinh nhitng hoat
dong van hoa xa hoi, tim linh tin ngudng hay ky niém cua con ngudi gin lién véi
nhing dia diém ndy méi tao nén tinh than cta noi chén, lam nhimng dia diém nay tro
nén ¢ y nghia, dé nhirng ngudi xa qué phai nhé vé.

Tir diém nhin hoat dong va vin hoa Gng xir va xuat phat diém khac nhau cua
da sb dan cu tai cac khu CCCT - (nguén géc, quan diém, 15i séng, trinh d§ van hoa,
dén muc thu nhap, dia vi xa hoi, nghé nghiép...), dé CCCT c6 thé vira 1a noi dinh
hinh van hoa ¢ CCCT, vira ddm bdo dugc van minh do6 thi nhung van ké thira dugc
nhing truyén théng vin hoa ban dia nhu 16i sdng cong dong, tinh twong than twong
ai “t6i Itra tat dén c6 nhau”: khi dé xuat phuong an quy hoach va thiét ké do thi va
kién trac cac khu CCCT can chu ¥ cac van dé sau:

- bét con nguoi - nhitng chd nhan tuong lai cia khu CCCT lam trung tam,
ludén ton trong nhu clu va mong mudn cua ho, boi “viée dap tng nhu cau, tim tu,
nguyén vong cua nguoi st dung truc tiép khong gian d6 1a yéu té co ban dé dia
diém tro thanh noi chn va c6 ban sac”.

- Tao ra cac khong gian cong cong mang tinh cong dong cao bén trong va
giita cac toa chung cu, dé ngudi din cd co hoi giao tiép, qua d6 gan két tinh hang
xo6m lang giéng. Nhitng khong gian d6 c6 thé 1a: Nha/khong gian cong dong, thu
vién cong dong, san choi ngoai troi (két hop vui choi cho tré em va tap thé duc cho
ngudi cao tudi), san thé thao quan chung: Cau 16ng, bong chuyén, da cau... Theo
TS Stephanie Geertman - ¢ van k¥ thudt cua t6 chirc Health Bridge (Canada)
“Khéng gian cong cong 1a yéu t6 gop phan tao nén nét doc dao va ban sic cia mdi
thanh phd, 14 yéu t6 dinh két doi séng cong dong va lam cho mdi nguoi dan thém
gan bo voi thanh phd, véi noi minh & hon”.

- Cac khong gian cong cong ngoai troi nén dugce td chirc theo nguyén tic tiép
can dé dang, khong gip tré ngai va da dang hoa dé mdi nguoi déu c6 thé tim thay vi
tri/hoat dong cua minh. Do vay, khi quy hoach khu CCCT can tach biét hoan toan

giao thong co giGi vai cac 161 di bo hay xe dap dan dén cac dia diém sinh hoat cong
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ddng, vui choi giai tri ngoai troi, vuon dao... Bing cach d6 s& khuyén khich nguoi
dan tham gia vao cac hoat dong cong dong ngoai troi hon. Theo dé xuit ctia Dy an
Khong gian Cong cong PPS, mot khong gian cong cong thanh coéng can dam bao 4
yéu t6 chii chét 1a: D@ tiép can, thu hat duoc nguoi dan tham gia hoat dong, khong
gian thoai mai, c6 hinh thirc hip dan va 13 noi dé giao luu.

- Cho dan sinh theo mé hinh truyén théng ciing nén 13 mot thanh phan hiru
co ctia cac khu CCCT hay khu d6 thi méi, boi theo nhiéu nghién ctru ching van 1a
mo hinh dugc va chudng tai Ha Noi. Trong khi nhiéu khu chg néi thanh da bi thay
thé bai cac trung tam thuong mai hién dai thi viéc thiét 12p mang ludi chg mdt cach
6 kiém soét tai cac khu CCCT c6 y nghia tiép ndi truyén thong ban dia, dong thoi
lam cudc sbng tai day tré nén séng dong va phong pht hon. Cac khu chg dan sinh
nay ciing s& dong gop tich cuc cho doi séng cua cu dan cac khu CCCT ca & khia
canh vat chat 13n tinh than, 13 noi khéng chi thoa méan nhiing nhu cau thiét yéu hang
ngay ma con 12 noi dé moi ngudi giao tiép, trao d6i va két ndi tinh than.

- Tai mot s6 dia diém phu hop trong khu CCCT, ¢6 thé t6 chure cac tuyén phd
dich vu cong cong - von 12 mé hinh dac trung cua cac do thi Viét Nam, dé tang
thém khong khi song dong va cam nhan vé noi chon. Sy tham gia ciia ngudi dan
sdng ngay tai khu CCCT vira gitp tao ra viéc lam tai chd, vira nhiéu co hi giao luu
tiép xuc, tir d6 gia ting stc sdng va bd sung gia tri vat chat va tinh than cho khu
CCCT.

- Quan tAm dén kha ning hoa nhap giita cu dan CCCT voéi lang x6m 1an cén -
noi van duy tri nhitng thiét ché vian héa truyén théng. Trong khi dan lang c6 thé tu
do str dung cac dich vu cong cong hi¢n dai cua khu CCCT hay khu do6 thi mai thi cu
dan CCCT ciing c6 thé tham gia vao cac hoat dong van hoda va sinh hoat ton gido tin
ngudng truyén thong ciia lang. Bang cach do, su bién d6i vé vian hoa s& dién ra mot
cach nhe nhang va khong bi dit doan, cac cu dan CCCT ciing s€ tré nén gén bo véi
dia diém moi hon.

- Bén trong céc toa nha, nén tao ra nhimg khong gian hoat dong da dang dé

nguodi st dung co thé Iwa chon cac hoat dong phu hop véi minh: Vi du phong sinh
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hoat cong dong két hop giai tri, quan café két hop véi vudn dao trén cao, khu canh
tac nong nghiép trén sin thuong... Nhimg nghién ctru va khao sat méi day cho thay
canh tac nong nghiép trong long d6 thi dang tré thanh moét xu huéng méi ¢ nhiéu
noi trén thé gisi. Va do ciing 1a nhu cau c6 that tai cac d6 thi 16n & Viét Nam, noi
nguoi dan tan dung khong gian mai, ban cong, logia nha minh va ca nhirng khoang
dat trong cong cong dé trong rau. Viée tao ra nhitng khong gian da dang thoa man
cac nhu cau hoat dong khac nhau bén trong CCCT sé& gitp cu dan cia toa nha c6
nhiéu co hoi giao tiép va gan bo vdi “ngdi nha chung” caa ho hon.

- Riéng ddi véi cac can hd, nén lya chon mo hinh hudng ndi dé dam bao tinh
riéng tu can thiét va khuyén khich giao tiép trong noi bo gia dinh. Khong gian sinh
hoat chung thoang déng, tran diy anh sang véi nhitng goc nhin dep ra bén ngoai s&
hap dan céac thanh vién trong gia dinh rdi bo nhitng goc tri an riéng tu dé tham du
nhiéu hon vao bau khong khi chung, qua dé bao luu va phat huy dugc truyén thong
vian hoa gia dinh. M6 hinh nay ciing gitp han ché sy 16n xon trong khong gian hanh
lang chung, ddm bao su sach s€ va van minh cho céc toa CCCT.

Cung v6i nhitng dé xuat thich tng v6i diéu kién tu nhién va khi hau, viéc
khai thac yéu t6 van héa - xa hoi trong quy hoach va to chirc khong gian kién tric
CCCT s€ giup tao ra cac cac toa chung cu vura hién dai vira dam chit ban dia - 1a

tién dé cho viéc dinh hinh nhitng noi chon méi trong long Ha N6i.[11]
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Chwong 3. MO HINH VA GIAI PHAP TO CHUC KHONG
GIAN LANH NAN TRONG KIEN TRUC NHA SIEU CAO
TANG O VIET NAM

3.1. Quan diém, muc tiéu té chirc khdng gian lanh nan trong nha siéu cao ting

3.1.1. Quan diém t6 chirc khong gian lanh nan trong kién tric nha siéu cao
tﬁng

- An toan 1a mbi quan tdm hang dau trong t6 chic KGLN cho nha SCT, su
an toan bao gém ca 3 giai doan: An toan lanh nan; An toan thoat hiém; An toan ctru
nan.

- Khong gian lanh nan phai tuan tha tuyét ddi theo Quy chuan vé PCCC va
Tiéu chuan xay dung hién hanh, ddm bao cac yéu cau k¥ thuat vé vi tri, dién tich,
két céu, vat litu dé dam bao an toan sinh mang cho con nguoi. Tb chirc KGLN
trong NSCT lién quan dén viéc lya chon vi tri va quy mé cac KGLN trong toa nha
du6i dang TLN; GLN; diém lanh nan céc khong gian nay dam bao an toan lanh nan,
thoat nan nhung dong thoi khong pha v& ciu truc khong gian kién trac tda nha,
cling nhu hinh thtrc mét dyng, tinh thAm my ciia cong trinh.

- Khong gian 1anh nan két ndi truc tiép va dé thay ddi véi tuyén ctru nan, ctru
ho va thoat hiém ngay tir khi 1ap quy hoach chung cho toa nha, két ndi véi tuyén ha
tang k¥ thuat vé phong chay chita chdy trong khu vyc dé dam bao lanh nan cho con
nguoi khi xay ra su ¢ trong mot khoang thoi gian nhat dinh; c6 thé tu thoat hiém
hay duoc ctru nan, ciru ho trong thoi gian ngan nhét.

- Khong gian lanh nan can két hop thém cac Gmg dung va tién ich méi cap
nhat trén Thé gidi dé ting thém tinh hiu qua ciia viéc bd tri KGLN; dam bao loi ich
cho cha du tu va ngudi sir dung.

3.1.2. Muc tiéu dé xuit t6 chirc khong gian linh nan trong nha siéu cao ting

+ Dé xuét cac giai phap kién tric to chirc khong gian lanh nan tap trung cho
nha siéu cao ting két hop véi giai phap thoat nguoi dong thoi theo phuong dung va
phuong ngang trong va ngoai nha. Muc ti€u ctia giai phap nay la thoat nguoi trong

thoi gian ngin nhat.
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+ D& xuat cac giai phap kién trac to chirc KGLN tap trung (tdng lanh nan)
két hop v6i cac chiic ndang nhu khac (khong gian xanh, cac dich vu cong cong tién
ich, ting k¥ thuat...) nhim nang cao hiéu qua sir dung. Muc tiéu cua giai phap nay
la KGLN xanh, an toan than thién d& nhan biét, dat dwoc gia tri nhan vin va cong
dong,

+ Pé xult cac giai phap kién trac t6 chirc KGLN phan tan (gian lanh nan)
trong NSCT. Muyc tiéu ctia giai phap nay 1a tiét kiém dién tich KGLN thay vi dé ca
mot TLN thi c¢6 thé chia nhé thanh nhiéu GLN, linh hoat cho nhitng NSCT c6 it
ngudi str dung va mat bang trai dai nho, hep. D& xuit bd sung vaio QCVN 06-2020
13 c6 thé bd tri chirc nang & trén TLN.

+ X4y dung tiéu chi danh gia (biang diém sd/ 100 diém) khéng gian lanh nan
& Viét Nam theo cic tiéu chi dam bao an toan, hiéu qua kinh té, bén vitng va nhan
van. Muc tiéu dé danh gia tinh hiéu qua cua viéc b6 tri KGLN, diém sb dat duoc
cang 16n thi chat lugng va tim anh hudng ciia n6 1a dong luc cho cha dau tu va sirc
hap dan cho ngudi str dung.

3.2. Nguyén tic thiét ké khong gian lanh nan trong nha siéu cao tang & Viét
Nam.

3.2.1. Nguyén tic an toan

- KGLN phai dam bao dat & vi tri an toan nhat, tiép xuc truc tiép vo1 2 mat
thoang cuia cong trinh trong d6 c6 it nhat 1 mit tiép can voi dudng giao thong chinh,
nén bé tri & dau hudng gié chu dao. Pam bao su lién thong voi tuyén ciru nan ctru
ho tir ngoai vao, co danh diu tir mit ngoai hudng tiép can cua linh ctru hoa va nhan
vién ctru hd, va tuyén d6 ciing phai dugc ngan khoi, diéu 4p va chong chay.

- TAt ca cac toa nha siéu cao tang (tir 100 mét trd 1én) déu phai bd tri khong
gian lanh nan. Céc tda nha c6 bd tri khong gian lanh nan déu phai tuan tha vé két
cAu va vat liéu theo céc quy dinh kem theo.

- Quy md, dién tich ciia khong gian thoat hiém dugc tinh toan tuy theo sb
ngudi va do an toan cia tdoa nha. Pap Gng du vé dién tich: 0,3m? - 0,5m2 /1 ngudi

trén sO dan cu trong toa nha.
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3.2.2. Nguyén tic ky thuat

- Khong gian lanh nan can tiép can khong gian k¥ thuat (thang may, thang
thoat hiém) dé dam bao kha ning thoat hiém an toan hodc hd trg thoat hiém an toan.
DPam bao su lién thong an toan voi cac 161 thoat hiém, thang thoat hiém, thang may
ctru hg, so tan doc, so tan ngang... Hanh lang phai phéan chia thanh cac doan khong
qua 30m véi khéi can ho va khong qua 60m ddi véi nhom nha khac d6i voi cac nha
hon hop trén 50m. Thoat nan cho nguoi kip thoi va khong bi can tré, bao vé nguoi
trén dudng thoat nan.KGLN can tiép can truc tiép khong gian mé dé ting cudng
kha nang hd tro ctru nan tir bén ngoai. P4i v6i nha siéu cao ting can tan dung khong

gian md nhu mai, mat tudng bén ngoai, san vuon trén khoi de.
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Hinh 3-1: Nguyén tdc bé tri mat bang khéng gian 1anh ngn

- Véi nhiing nha siéu cao ting da chtc niang can phan thanh cac khéi chirc
nang riéng biét, mdi khéi chirc nang nay cé 16i thoat va KGLN riéng, hoic ngin
chia bing cac khoang dém c6 ngan khoi va chong chay lan.

3.2.3. Nguyén tic da chirc ning

- Ngoai chirc niang chinh 1a lanh nan con ¢ thé két hop cac chirc ning khéc
nhu khong gian xanh, dich vu cong cong gidi tri, stc khoe... 1a diém dén quen
thudc cho cu dan toa nha.

- Khong gian lanh nan co thé dit ngoai cong trinh. Vi du nhu mai nha siéu

cao tang (sky roof), hodc khdi hanh lang cau trén cao (skybridge). Pam bao vé thim
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my, canh quan, két cAu vat liéu, quy hoach ha ting, cdy xanh canh quan d6 thj ...
Toa nha siéu cao téng dugce coi nhu landmark cua do thi va khu vue, két hop gilra
khong gian lanh nan thuin tiy cong ning k¥ thuit va an toan véi kién tric canh
quan, cady xanh, cau ndi trén cao sé dat hiéu qua tdi wu cho ky thuat - tham my -
kinh t.

3.2.4. Nguyén tic dua trén tinh toan va xiy dung kich ban thoat nguoi

Thoi gian di chuyén trong buéng thang bj:

- Kich thudc budng thang bo dién hinh: 3m x 6m (la dién tich phan di lai dé
thoat ngudi - khong ké phan dién tich mo rong thém & chiéu toi dé chd ctru ho).
Pham vi ndy di dé 1am cau thang thoat hiém 2 vé, phuc vu dugc cic tang nha c6
chiéu cao thong dung h = 3,00-4,50 m, véi kich thuéc bac thang trong khoang
150x300 dén 180x250 (mm).

- Quéing dudng di chuyén trung binh giita 2 tang nha: L = 12m (6m trén phan
bac thang + 6m trén cac chiéu nghi & chiéu toi). Trong thuc té, quing dudong &
phan bac thang s& dai hon 20-25% (tinh theo dudng chéo), tuy nhién téc d6 khi di
xubng ciing nhanh hon - nén xét vé thoi gian thi c6 thé xem nhu van di ngang dé
tinh cho don gian.

- Tc do di chuyén: trong diéu kién thoat hiém dong ngudi (xép hang / chen
lan, tAm nhin bi han ché), néu khong bi tic nghén thi mdi gidy di duoc 1 bude (=
0,7 m/s); nguoi gia & tré em c6 thé budce cham hon / ngan hon (= 0,5 m/s). Lay toc
d6 trung binh 13 0,6 m/s - thi ngudi binh thudng di xubng mdi ting mat 20s. Sau 5
phut (= 300s) can tam dimg dé nghi ¢ ting c6 gian lanh nan - thi khoang cach di
dugc twong tng véi 15 ting nha. Néu tinh cho nhitng ddi twong bi bat loi nhat vé
thé chat (nguoi gia / tré em / phy nit mang thai,..) - thi mdi ting di xuéng mat 24-
25s va can dimng nghi sau 12-13 tang.

Theo céc tinh toan néu trén - néu xét tir goc do6 phu hop vaéi con ngudi thi
khoang cach hop 1y giita cac tang c6 khong gian lanh nan tap trung nam trong
khoang 13-15 ting. Tir gbc dd cdu truc & hé thong, khong gian lanh nan tip trung

nén két hop bd tri tai cc tang ky thuat (nam giita cac khdi chic ning & phan doan
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cac hé thong phuc vu theo chiéu cao). Khi dé, thi khoang cach giita cac gian lanh
nan tap trung c6 thé >15 ting (theo cong sudt ciia may moc thiét bi) - nhung khong
qua 20 tang (theo QCVN-06). Khi pham vi phuc vu cta ting k¥ thuit >20 tang thi
can nghi dén giai phap phan tan (c6 gian lanh nan ¢ ting trung gian).

C6 thé tinh todn so bd sb lwong ngudi trong cong trinh & dién tich gian lanh
nan tuong tng (voi khoang cach trung binh 15 tang va chi tiéu 0,3-0,5 m2/ngudi) -
dé so sanh va tiép tuc 1am rd cac khia canh lién quan.

+ Vi chung cu: Sno = 0,23F - 0,38F (~ 0,25F - 0,4F)

+ Véi van phong:  Svp=0,6F - F

Xdy dung kich ban thoadt nguoi:

O day can phai 1am ro chinh xac cac phuwong an thoat ngudi thanh nhiéu giai
doan, c6 thé dugc dinh nghia 1a qua trinh so tan trén co so thoi gian bat dau so tan.
N6 vé co ban 1a kich ban dé thoat khoi dam chay. Toan bo dan sd c6 thé bat dau so
tan hoan toan cung mot lic hoac tirng budc mot. D61 khi céc kich ban thoat nguoi
cling c¢6 thé duoc phan chia thanh cac giai doan:

So tan dong thoi

Chién luoc so tan déng thoi nham muc dich so tan tit ca moi ngudi cung mot
lac. Qua trinh thoat ngudi dugc dan dung duy nhét duoc bit dau bang 4m thanh bao
dong qua hé théng canh bao chdy, dugc kich hoat dong thoi trén mdi ting. So tan
toan bo toa nha 1a chién luge don gian nhat dé thuc hién.

So tan theo giai doan

Pung nhu té€n goi, viéc so tan theo giai doan dugc thuc hién theo trinh tu thoi
gian, dua trén viéc gitt mot s6 luong 10n ngudi cu ngu tai chd va di chuyén nhiing
ngudi bi anh hudng tryc tiép boi dam chdy so tan. N6 cho phép ngudi cu ngu trén
tang bi chdy va cac tang bi anh hudng nhét di tan cing mot lac. Néu khong cé tin
hiéu bao dong, nhitng ngudi cu ngu con lai tham chi cé thé khong biét ngay rang
hoa hoan da xay ra. Trong khi phan con lai ctia toa nha cé thé thoat ra sau hodc &
lai, v6i diéu kién ngon ltra dugc kiém soat. Vi rat nhiéu su c6 sé duoc kiém soat, doi

khi so tdn toan bo toa nha la khong can thiét. Viée di doi chi dugc tién hanh ¢ noi
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c6 dam chay va khu vuc 1an can boi su hd tro cia doi ctru hoa hodc doi ciru ho. Ho
s& dan nhing nguoi cu ngu dén mot ting ma tir d6 ho c6 thé duoc che chd an toan
khoéi dam chay

3.3. Hé thong héa cic phwong phap thiét ké khong gian lanh nan theo kinh
nghiém cia nwéc ngoai

3.3.1. Phin ving linh nan theo chiéu doc dam bao tinh an toan va lién tuc
trong cac hoat dong cia toa nha

(Kinh nghiém cta Nhat Ban va Trung Quéc)
3.3.1.1. Tgi Nhat Ban

Nhiéu toa nha siéu cao ting nhanh chéng duoc xay dung tai cac khu do thi
ctia Nhat Ban va Chau A. Dan s6 va hoat dong kinh doanh cua cac toa nha van
phong siéu cao tang gan nhu quy mé twong duong mot thanh phé. Néu nhiing hoat
dong kinh doanh d6 khong thé tiép tuc sau tran dong dét 16m, s& c6 thé xay ra thi¢t
hai 16n vé kinh té va suy giam chirc ning ciia thanh phd. Do d6, viéc 1ap ké hoach
kinh doanh lién tuc sau trdn dong dat 13 rat can thiét. Ngoai ra, cic cong trinh siéu
cao tang cling ¢6 van dé vé an toan phong chay chita chay va no trd thanh van dé
16n, dic biét 1a an toan phong chdy chira chay sau dong dat.

bé giai quyét ca hai vin dé, Nhat Ban da dé xuit mot bién phap toan dién
bang cach sir dung cac ting lanh nan trung gian va tac dung cta nd trong viéc phan
ving thoat hiém theo chiéu doc. D¢ lién tuc kinh doanh, tang lanh nan trung gian
dugc sir dung 1am noi tra 4n tam thoi cho nhitng nguoi sit dung khong thé & lai khu
vuc van phong cua ho do vat dd dac bi d6 nga, tran nha roi xuéng va ro ri nudc, cac
yéu t can thiét dé tiép tuc hoat dong kinh doanh nhu dién va thong tin lién lac duoc
dam bao & téng lanh nan dé han ché thiét hai do dong dat. V& an toan phong chay,
cac thiét bi phong chdng chay nhu voi phun nude, cira chdng chéy, cira sip va ong
hut khoi ¢ thé bi hu hai do rung lic manh. Vi vy, san lanh nan trung gian nhu mot
bién phap ngan chay va lan truyén khéi 6n dinh.

Thong qua phén tich x4c suét ciia tda nha van phong mo hinh 100 ting, ho da
dé xut cac bién phéap lap dit hiéu qua trong d6 cac tang lanh nan trung gian duoc

lap dat may moc chinh dé kiém soat chay va lan truyén khéi, va hiéu suat kinh
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doanh lién tuc can thiét duge dam bao béi chinh sach quan ly thiét hai do dong dat
nhu gia c6 két ciu, c6 dinh on dinh cac thiét bi van phong , va str dung dng phun
nudc linh hoat.[51] [83]

Bién phap toan dién cho hoat dong kinh doanh lién tuc va an toan chay nd
sau tran dong dat 16n & Nhat Ban

Trong khu vuc c6 nhiéu tdoa nha cao ting, ké hoach so tan truyén théng 1a
yéu cdu tat ca nhig ngudi c6 mit trong toa nha phai so tan xuéng mat dat khong
thé ap dung mot cach don gian nhu trude vi tinh lién tuc cta cong viéc kinh doanh,
quing duong di chuyén va thoi gian di chuyén dai, va dan dén tic nghén qua mirc
trén mit dat.

Mit khac, xét vé an toan chay nd, quy hoach an toan phong chay chita chay
truyén théng ciing khong thé 4p dung don gian vi khong chi quy mé cua toa nha va
dan s6, ma lira va khéi con lan theo phuong thang dimg qua cac khoang tréng do
luc day, va sb lugng nguoi st dung rat 16n khong c6 Iya chon khac nhung dé di tan
xudng mat dat voi thoi gian dai thong qua sb lwong cau thang han ché. Bé ddi pho
v6i hang loat van dé bat kha thi néu trén c6 thé ap dung khoanh ving theo phuong
thang ding sir dung san dém va san lanh nan trung gian dé kiém soat ltra va khoi lan
theo phuong thang dtimg va cung cép khong gian nghi ngoi tam thoi cho nguoi so
tan. Nhitng cach tiép can sir dung san phong may lam san lanh nan da duoc thuc
hién trong nhitng ngay dau cta cac tda nha siéu cao & Nhat Ban [83]. Méi ddy, mot
tda nha siéu cao ting st dung khu vudn trén mai trung gian duoc tao ra bai khoang
10i ctia cac khoi nha khac nhau 1am khong gian nghi ngoi tam thoi va khoang dém
chita chay. Va hién nay ¢ nhiéu qudc gia va thanh phd, dic biét 1a & Chau A, viéc
cung cap san lanh nan 13 bat budc theo quy dinh ciia phéap luat [51].

Cach tiép can an toan chay nd nay nham han ché thiét hai do hoa hoan va
cung cap khong gian nghi ngoi tam thoi cho ngudi so tin trong cac tda nha siéu cao
tang cling c6 thé dugc ap dung dé 1ap ké hoach kinh doanh lién tuc sau cac tran
dong dét 1on. Cu thé, d6 1a cach tiép can dé phan vung céac h¢ théng dién va thong

tin lién lac 1a nhitng thir khong thé thiéu dé hoat dong kinh doanh lién tuc va han
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ché su cb cua cac co s& d6. Pay ciing 1a cach tiép can dé giir nhitng ngudi sir dung
trong toa nha, di chuyén dén ting ldnh nan trung gian, nhitng ngudi khong thé ¢ lai
khu vuc vin phong vi thiét hai do dong dat. Néu khong phai tit ca nhitng ngudi sir
dung khong thé & lai mot cach an toan, thi cling khong thé thuc hién lién tuc kinh
doanh nhu d3 thiét ké (Xem Hinh 3-2).

Ngoai ra, cic ting lanh nan trung gian thuong bi gidi han dé duogc duy tri 1a
“khu vyc an toan”, chang han nhu khéng duogc sir dung 1am khong gian cho thué va
khong duoc bd tri cac vat lidu dé chay. Do d6, nd thudng tré thanh ganh nang tai
chinh dbi véi chi phi x4y dung va tinh linh hoat ctia str dung. Tuy nhién, san lanh
nan c6 thé dong goép cho ca hoat dong kinh doanh lién tuc sau dong dat va an toan
hoa hoan 1a dong luc dé chu dau tu, chi doanh nghi¢p thyuc hién dau tu nghién tac,
cling 1a diém danh gia cao cua chii doanh nghiép tu nhan va sy thiic ddy cho doanh
nghiép phat trién.

Xem xét cac khia canh d6, ho dé xuit bién phap toan dién cho tinh lién tuc
ctia hoat dong kinh doanh va an toan chay nd sau tran dong dat 1on bang cach s
dung san lanh nan trung gian va kiém tra chinh sach thiét ké hiéu qua cua né thong
qua nghién ctru tinh hudng xac suat.

Khai niém vé tinh lién tuc trong kinh doanh va an toan chdy nd sau tran dong
dat 16n

+ Hoat dong kinh doanh lién tuc sau tran dong dat 16n

Sau mot tran dong dat, nhiéu nguoi cu ngu budc phai lanh nan dén khong
gian an toan vi dd dac bi d6 v&, tran nha va vach ngan roi xuéng, hoac ro ri nudc do
v& dau phun va duong dng. Trong truong hop nay ho dugce dé xuét so tan dén ting
lanh nan trung gian do s& rat kho khan trong thoi gian dai so tan xuéng mat dat va
tac nghén trén mat dat (Hinh 3-2(a) va (b)). Dbi v6i du phong chdy, ho da chia toa
nha thanh nhiéu khu vyc bang cac ting lanh nan trung gian, sir dung ching lam
ving dém dé chong chay va lan truyén khoi, va theo cach tuong tu, dé cung cap cho
hoat dong kinh doanh lién tuc sau tran dong dat, ho da st dung cac khu vuc nay nhu

mot hang muc xdy dung dam bao day du diéu kién co s& vat chat khong thé thiéu
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cho kinh doanh nhu dién, co sé thong tin lién lac, diéu hoa khong khi va thiét bi vé
sinh va han ché gian doan cua chung khi c6 dong dit xay ra. Dua trén ¥ tudng ndy,
tang lanh nan trung gian dugc tinh toan vé dién tich, cong suit, quy mé cho phu hop
trong mdi toa nha siéu cao ting c6 chirc ning va sd luong ngudi sir dung cu thé nhu
cac diéu kién sau:

(A) Chuan bi du dién tich dé trG an tam thoi trong toa nha

(B) An toan lanh nan trong khu vyc vin phong va dam bao cac yéu tb ky
thuat kém theo

Diéu kién (A) c6 nghia 1a chuin bi du khu vuc tra 4n tam thoi dé giir nhitng
nguoi cu ngu khong thé & lai khu vuc van phong cua ho do thiét hai do dong dat
nhu db céc vat ¢b dinh, sap trin va vach ngan, hu hong do nudc, v.v. Pay la khai
niém dé duy tri hoat dong kinh doanh theo mét cach c6 ké hoach trong truong hop
¢ nhiéu ngudi phai tri an, can c6 du khong gian ciia khu vuc lanh nan dé chua tat
ca ho.

Piéu kién (B) c6 nghia 1a tinh trang khong c6 thiét hai do dong dat gay ra;
khong chi nhitng ngudi cu ngu c6 thé tiép tuc khu vuc kinh doanh ciia ho ma con
cac co s¢ kinh doanh nhu may tinh ca nhan, dién, co so thong tin, lién lac, v.v. cling
hoat dong.

+ An toan chay nd sau tran dong dat 16n

Pé dam bao an toan chay no, viéc lap dit cac ting lanh nan trung gian lam
ving dém c6 thé 13 bién phap day hira hen dé giam thiéu thiét hai do hoa hoan. Piéu
nay c6 thé han ché s6 lwong ngudi cu ngu phai so tin ngay l1ap tirc bang cach han
ché Itra va khoi lan theo phuong thang dtng, va diéu ndy ciing cung cip khu vuc
tam thoi an toan & vi tri gin so vai so tan xudng mat dat (Hinh 3-2(c)).

Loai bién phap nay khong chi hiéu qua dbi véi cac trudng hop chay thong
thudng ma con hiéu qua va dac biét dbi voi cac dam chay sau dong dat. Xét sau tinh
hudng dong dat, kha ning xay ra hoa hoan ting cao do ro ri dién, hu hong cac
phuong tién, thiét bj va khong ngét duoc thiét bi sir dung lira khoi, do rung lic

nhiéu. Hon nira, cac thiét bi phong chdy nhu voi phun nudc, ctra chong chay, cua
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sdp va 6ng thoat khoéi cling ¢ thé bi hu hong, do d6 co thé ting nguy co khong duy

tri hoat dong duoc chirc ning kiém soat khoi va lira ddy da (Hinh 3-2(d)).
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Trong truong hop chay thong thuong, khoi lira dugc kiém soat bang voi phun
nuée, cira ngan chay éng hut khoi ddc biét khong lan vao cu thang b. Nhung
sau tran dong dat, ty 1¢ hong hoc cua cac thiét bi do s& tang 1én,

(d) Kiém soat Itra va khoi trong tang chay hit khéi dic biét

Hinh 3-2: So do khdi niém vé cdic bién phdp toan dién dé hoat dong kinh

doanh lién tuc va an toan chdy né sau trgn déng ddt 16m khi sir dung cdc tang lanh

nagn trung gian

Tir quan diém nay, ching t6i sir dung cac tang lanh nan trung gian khdng chi

la bién phap an toan cho cac truong hgp chay thong thuong ma con la cac bién phap
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kiém soat khoi va lira c6 do tin ciy cao cho cac trudng hop chay sau dong dat (Hinh
3. 2(0)).
3.3.1.2. Tai Trung Quac:

Xem xét mot toa siéu cao tang tai Thuong Hai, trung qudc. Toa Jinmao cao
88 tang, thap cao dén dinh 13 420,5 mét, trén khudn vién rong 2,5 hecta. Toa 88 ting
duoc chia thanh 16 doan, véi mdi doan duoc tinh nhu 1/8 cua 16 tﬁng. Thap dugc
xdy dyng xung quanh mét 151 hinh tru bé tong bat giac bao xung quanh boi 8 vat thé
chiu lyc va 8 cot thép bén ngoai. Tﬁng lanh nan tai Jinmao dugc bd tri thang thoat
hiém chay toi ving lanh nan, tir ddy s& c6 hé théng thang ctru ho c6 vach ngin

chdng chay dua cu dan di xudng ving an toan (Hinh 3-3)

Vach chéng chay
trong 2 gitr

|

l

I OI 3
:3 =3 $3¥ - .
!f"." R

Hinh 3-3:St dung tang lanh nan & Jin Mao Tower (ndm 1999)

Bo luét phong chay chita chay cua Trung Qudc cho tda nha 1a GB GB 50016-
2014. Quy tic yéu cau tat ca cac tdoa nha (vi du: da chirc nang, nha & va vin phong)
cao hon 100 m phai cé san lanh nan va khoang cach giira hai tang lanh nan phai nho
hon 50 m. B6 quy tic cling quy dinh mot sd yéu cau chi tiét vé thiét ké san lanh nan,

tuong tu nhu cia Hong Kong va Singapore.
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3.3.2. Thiét ké KGLN nhu mjt diém dirng ciia thang thoat hiém hd tro cac doi
tuwong yeu the

(Kinh nghiém ctua Hong Kong va Singapo)
3.3.2.1. Tai Hong Kéng:

Hong Kong 1a mot trong nhiing co quan dau tién yéu cau cac quy dinh vé
tang lanh nan trong cac tda nha cao ting. Yéu ciu ndy duoc thuc hién trong ban stra
doi nim 1996 ctia Bo Quy tic Thyc hanh Hong Kong vé Phuong tién Thodt hiém
[48].

O Hong Kong cac toa nha vin phong, thuong mai va nha & chung cu thudng
cao hon 40 tang va voi khoang mot nira dan sé6 Hong Kong song va lam viéc trong
cic toa nha cao tang, hau hét cac khu nha & duoc xdy dung gan ddy déu cao hon 35
téng (Lo va Will [67]). Nhiing ly do dugc trich dan cho viéc thuc hién n6 nhu duoc
mo ta boi Lo va Will nhu sau:

N6 hoat dong nhu mot noi an toan dé nghi ngoi trong thoi gian ngan trude
khi moi ngudi tiép tuc di chuyén xudng dudi vi hau hét moi nguoi kho c6 thé di
chuyén lién tuc tir 46 cao hang trim mét xuéng mit dat ma khong dung lai nghi.

N6 ciing hoat dong nhu mét 16i di an toan cho nhiing nguoi dang sir dung
cau thang, khi gip khoi, lra hodc chudng ngai vat trong cau thang d6 va cho phép
ho di sang mot cau thang thay thé.

Ngoai ra, n6 dong vai trdo nhu mét noi tap hop dé moi ngudi chd ciru ho
trong trudong hop khong thé sir dung cau thang nao do khoi, lra hodc chuéng ngai
vat.

Lo va Will ciing dé cp dén mot vy chay toa nha 10 ting vao nam 1995, theo
d6 cau thang bi khoi chan lai budc nhitng ngudi cu ngu phai thoat 1én mai nha dong
vai tro 1a noi lanh nan.

Mot trong nhitng tiéu chi cho viéc cung cép cic quy dinh dua trén d6 duoc
lay tir mot nghién ctru nam 1986 [53] nhung su mét moi s& xuét hién sau 5 phut di
xudng ciu thang. Do d6, dwa trén toc do di xudng udc tinh 1a 16 gidy trén mdi ting,

sy mét moi s€ xuat hién sau 18 tang.
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Tang lanh nan dugc yéu cau phdi co trong cac toa nha cao ting & Hong
Kong. Tat ca cac toa nha maéi ¢o chi€u cao vugt qua 25 ting dugce yéu cau phai co
mot tang lanh nan nam & mdi tang 25 trong toan b toa nha [9] nhu vi du duoc hién

thi trong Hinh 3-4.

Refugee Moor Up to 25 levels

—
L.

Hinh 3-4: Tang ldnh nan.
3.3.2.2. .Tai Singapore:

Ban cap nhat nim 2007 cho Bo luat ctru hoa Singapore [46] yéu cau céc toa
nha dan cu cao hon 40 ting phai c6 san lanh nan chéng chay cho mdi 20 ting. Mic
du khong c6 tham kich hoa hoan nao dang ké xay ra nhu & Hong Kéng, nhung dong
thai cung cap cac tang lanh nan dudng nhu 1a cach tiép can hop 1y dé giai quyét cac
van dé vé thoat ngudi lién quan dén céac toa nha cao tang. Tuy nhién, mot diém khac
biét quan trong 1, khong gidng nhu Hong Kong, san lanh nan chi duoc yéu cau cho
cac toa nha c6 chirc niang ¢. Pay c6 thé 1a mot hanh dong bd sung dé giai quyét
nguy co chay gia ting do luat khong yéu cau cac toa nha & cao tang phai c6 hé
théng chita chay tai chd bang voi phun nudc.

3.3.3. Thiét ké KGLN tich hop véi ting k thuit

(Kinh nghiém cua bai Loan)

Lay mot cong trinh toa nha siéu cao ting di hoan thanh dé phan tich:

T6 hop da chiic nang lam cho Taipei 101 trd thanh mot thanh phd thang
ding. Mbi ngay n6 thu hat 10.000 dén 40.000 dén day ngudi lam viéc hodc tham
quan. Tda nha bao gdm thap (101 tang, 5 tang ham, cao 509 mét) va phan dé. Thap
danh cho sir dung vin phong (9F dén 84F); phan dé 1a mot trung tim mua sim, noi

tap trung cac cura hang [64].
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- Tﬁng lanh nan: 7F, 17F, 25F, 34F, 42F, 50F, 58F, 66F, 74F, 82F, 90F;

- Sky lobby: 35F, 36F, 59F, 60F

- Chdng chay: Tai Taipei 101, twong ngin chay, ctra sap va vat liéu chong
chay bao vé phan chia toa nha thanh cic khu vuc chay riéng biét. Hé thong phun
nude tr dong duoc trang bi trén tat ca cac ting trén toan toa nha. Mdi tang déu cd
voi chita chay va binh chita chay. Binh chita chay bot dugc lp dat trong nha dé xe.

Summit 101

88F 91F: Observation Floors

71F 72F: Transfer Floors

S9F BOF Sky Lobby

47F 48F: Transfer Floors

35F 36F: Sky Lobby
30F: Transfer Floors
19F 20F: Transfer Floors

5F: Mall Access

1F: Lobby

Hinh 3-5: Thap Taipei 101, Dai Loan Hinh 3-6: Giao théng theo chiéu doc

- Tang k¥ thuat dinh vi trong mdi 8 tang. Mdi ting k¥ thuat c6 hai phong
lanh nan chéng chay, duogc két ndi boi mot ban cong ngoai troi, ngoai trir cac phong
lanh nan trén tang 25. Tang van phong va cac 16i thoat hiém chinh duoc bao vé boi
hé thdng hit khoi. Thang may ciru hoa phuc vu tir ting ham 1én tang trén cliing [64]

- C6 50 thang cudn trong thap, 27 tang don va 34 san doi. B cuc cua hé
thdng giao thong doc duoc thé hién trong (Hinh 3-6) Hai thang may khan cap duoc
ap dung lam phuong tién thoat nguoi & cac ting cao hon va hai cau thang khan cap
v6i hé thong hit khoi ty dong.

3.3.4. Thiét ké KGLN theo hwéng phén tin
3.3.4.1. Phan tan tgi méi tang thir 7
(Kinh nghiém cua An Do)
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O An D9, cac huéng dan méi [47] duoc dua ra vao nam 2012 quy dinh ring
mot khu vuc 1anh nan s& phai dugc dit tai mdi ting thr 7 va phai duoc dit sau 24
thang dau tién cua toa nha cao tang. Truong hop nha cao tang c¢d chiéu cao 16n hon

30 m thi khu vuc lanh nan dau tién duoc bd tri tai 36 cao 24 m. Sau d6, khu vuc

lanh nan s& dugc b tri & mbi tang 7 tiép theo.

Majestic Towers Mumbai

Hinh 3-7: Téng mat bang va cac canh B,D,C cua tda nha Majestic
Mot vi du cu thé 4p dung tiéu chuan phong chay tai An D6 la Toa nha
Majestic Mumbai An D¢. Trong toa nha nay c6 4 don nguyén chung dé A,B,C,D.

Khong gian lanh nan phén tan dit tai méi don nguyén 1a mot phan dién tich san tai
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cac tang 8,16,24,32. T4t ca khdng gian lanh nan déu nim dau gid tai cac huéng
Poéng va Nam, tiép gidp véi mat dudng giao thong chinh. Cac khdng gian 1anh nan
két ndi truc tiép v6i hanh lang thoat ngudi, cau thang b, 16i ki thuat tda nha. Cac
gian lanh nan cua 4 don nguyén duoc dit gan ting cap don nguyén canh nhau (A-
B) va (C-D) trén cung mot cao do

3.3.4.2. Phan tan tgi mai tang

(Kinh nghiém cta NFPA - Hiép hoi PCCC Qudc gia Hoa Ky)

NFPA 101/5000 cong nhan mét tang trong toa nha duoc bao vé bang voi
phun nudc co it nhat hai khong gian ngin khoi dé tr¢ thanh khu vuc ldnh nan du
diéu kién.

Khong giéng nhu cac quy tic khac ¢ trén, diéu khoan NFPA khong yéu cau
khu vuc phai ¢6 khu vuc danh riéng cho lanh nan tuc 1a cé thé ¢ lai duge véi diéu
kién toa nha dugc bao vé bang voi phun nudc chita chay tu dong. Ngoai ra, clra cau
thang dugc yéu cau quay trd lai dé tim noi 1anh nan hodc mot cau thang thoat hiém
khac thay thé.[69]

3.3.5. Bai hoc vé viéc tinh toan thoat nguwoi trong nha siéu cao ting tai mot so
nwoc trén The gioi [49,55]

Thoat ngudi lién quan dén nhiéu khong gian khac nhau. Tét ca cac khong
gian nay duoc két ndi boi ctra ra vao, hanh lang va khu vuc giao théng. Cac phuong
tién thoat nguoi bao gdm 16i ra, 16i di chung duoc str dung dan dén 16i ra, 16i thoat
nhu cira ra vao hodc hanh lang dugc bao vé an toan chay dan ra bén ngoai [49]. Néi
chung, rit nhiéu van dé lién quan co tic dong dén phuong tién thoat ngudi, cé thé
dugc phén loai thanh hai nhom: yéu t6 kién tric va yéu té con nguoi.
3.3.5.1. Yéu té kién tric

Vi tri dia 1y ctia toa nha c6 tac dong quan trong dén cac phuong tién thoat
nguoi, chrfmg han nhu chiéu cao toa nha, sb téng, bd tri san, dién tich chiém dat, bd
tri 161 thoat hiém, cling nhu trang thiét bi ndi that, chiéu sang khéan cép v.v. Tat ca
cac yéu td xay dung phai dap Gng day du tiéu chuan kich thudc nhat dinh dé dam
bdo an toan thoat nguoi. Hau hét cac khia canh duoc xac dinh boi mat dé tham gia

thoat, la téng ) nguoi du kién s& & trong tda nha hoac trén mot tﬁng nhét dinh. Tuy
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thudc vao chirc ning cta ting tang, mat d6 cua nguoi cu ngu thay doi tir nha dé xe
(rat thip) dén trung tAm thuong mai (trong ddi cao hon), d6 ciing 1a co so thiét ké
kich thudc thang va hanh lang. Mat do ndy c6 thé duoc cung cp boi chu dau tu,
hodc duogc tinh toan béi cac chuyén gia tr khi 1ap du an.
3.3.5.2. Yéu té con nguoi

Ngoai cac tinh ning kién trac va k¥ thuét, hanh vi ctia con ngudi 1a mbi quan
tam 16n khac trong an toan thoat ngudi. Van dé di tré nén quan trong trong nghién
ctru thoat ngudi gan day. Khi co bao dong chay, ngudi dan phan ung, toc do di
chuyén, kha ning diéu hudéng va dua ra quyét dinh c6 anh huong dang ké dén tong
thoi gian thoat ngudi. Tuy nhién, ddy 1a mot van dé phirc tap vi phan ung cua ca
nhan thay doi tiry theo tudi tac, gidi tinh, dac diém va tinh hinh hoa hoan. Thém vao
d6, cac yéu to méi trudng cd6 méi twong quan cao v4i hanh vi clia ngudi cu ngu.
Nhiét, Itra khoéi, doc tinh va mat do khoi s€ 1a nhitng trd ngai trong qua trinh so tan,
trong d6 nhan manh vai tro ctia hé théng phong chay va chira chay tai chd.

NGUYEN TAC THIET KE

Co thé thiét ké céc toa nha choc troi véi kich thude 1én va dam bao an toan
thoat ngudi dong thoi cing mot lic. Tong hop tir ba du an va tai liéu trude day cua
Ha Lan [71, 94], mot s6 nguyén tic thiét ké thoat ngudi dugc giai thich trong phan
nay. Hiéu dugc cic nguyén tic co ban tao diéu kién cho cac kién trac su, k¥ su an
toan phong chay chira chay dat dugc mot thiét ké tot hon.

Sw an toan

Mobi quan tdm hang dau trong thiét ké thoat nguoi 1a sy an toan cia con
ngudi dbi voi ca ngudi stir dung toa nha va nguoi chita chdy. Ngudi cu ngu c6 thé di
chuyén khoi dam chay dén bat ky dia diém nao tuong d6i an toan. Roi khéi toa nha
dudng nhu 13 cach an toan nhat. Nhung trong cac toa nha cao tang, cling c6 thé di
chuyén dén mot khong gian khong bi anh huéng tir khéi va Itra trong tdoa nha nhur
khong gian lanh nan, tﬁng lanh nan. Mat khac, su an toan cua linh ctru hoa va nhan
vién y té clru nan ctru ho can duoc xem xét. Dit lidu théng ké chi ra réng trung binh

40.270 linh ctru hoa da bi thuong trong céc hoat dong chira chdy & Hoa Ky hang
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nam tir 2003 dén 2006 [71]R4t cude, diéu kién tién quyét dé dam bao an toan cho
con ngudi 1a cdu tric can duge bao toan trong cac dam chdy va dam bao mot thoi
gian chéng chay nhit dinh.

Léi thodt

Tuy thudc chidu cao cla toa nha, nhit thiét cac tda nha phai cé it nhat hai 16i
thoat duoc xac dinh rd. Loi thoat hiém bao gdm cac hanh lang, dudng dbc, cau
thang va cac tuyén dudng khac trong tdoa nha. Néu mot tuyén dudng bi chin boi
ngon lira hodc khoi, it nhat ngudi di tan co6 thé tron thoat qua tuyén duong kia. Mdi
nguoi trong s6 ho s& duogc bao vé va thoat ra bén ngoai toa nha. Pac biét ddi vai cac
toa nha si€u cao tﬁng, nhiéu 16i thoat hiém va dugc bao vé cd tam quan trong rat
16n. Trong d0, cic yéu té can tré dén qué trinh thoat phai duoc loai bo dé ching
dugc an toan, dé nhan biét va dé dang di chuyén. Néu khong, mot s6 luong 16n
nguoi cu ngu s€ bi mic ket tai ddm chay mot khi ho khong thé di qua, va dan dén
rui ro cao.

Khodng cach thoat

Khoang cach di chuyén doc va ngang dugc thiét ké t6t gop phan mang lai
hiéu quéa song sét cao trong cic dam chay. Khoang cach thoat ngudi cang ngan c
thé tranh viéc ngudi dan phai tiép xuc voi khoi doc va cac nguy co khong can thiét
khac. Trong truong hop ddm chay 16n, nhiét d6 khoi c6 thé rat nong va dat toi 1300
°C. Thoét hiém dudi nhiét d6 cao nhu vay din dén ton hai nghiém trong cho nguoi
di chuyén [83]

Nguodi bén trong phai thoat hodac dugc ctru thoat khoi dam chay ¢ giai doan
dau [71,83] d6 12 ban chat cta an toan phong hoa. Thém vao do, thiét ké thoat nguoi
phai dugc tich hop voi hé théng chira chay tai chd duogc lap dat toa nha, khong ché
duoc sy lan truyén lira, giéi han khu vuc chay va cung cip mot diéu kién t6t hon khi
thoat hiem.

XAY DUNG KICH BAN THOAT NGUOI

O day can phai 1am rd chinh xac cac phuong an thoat ngudi thanh nhiéu giai

doan, c6 thé duge dinh nghia 1a qua trinh so tan trén co s¢ thoi gian bat dau so tan.
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N6 vé co ban 1 kich ban dé thoat khoi dam chay[94]. Toan bé dan s c6 thé bit dau
so tan hoan toan cung mot lic hodc tung budc mot. P61 khi cac kich ban thoat
ngudi ciing c6 thé duoc phan chia (Bdng 3-1), phan nay cung cap mdt cai nhin tong
quan vé céc loai kich ban thoat ngudi khac nhau c6 thé dugc sir dung trong nghién

cuu thoat nguoi trong nha si€u cao tang.

Bang 3-1: Cac loagi kich ban thoat nguoi khdac nhau

Qua trinh so tan Sb ngudi so tan
So tan dong thoi Toan bo s6 dan trong toa nha
So tan theo giai doan Mot phan sb dan trong tda nha

So tan dong thoi

Chién lugc so tan déng thoi nham muc dich so tan tit ca moi ngudi ciing mot
lac. Qua trinh thoat ngudi duge dan dung duy nhat dugc bat dau bang 4m thanh bao
dong qua hé théng canh bao chdy, duoc kich hoat déng thoi trén mdi ting. So tan
toan bd toa nha 1a chién luoc don gian nhat dé thuc hién. [94]

So tan theo giai doan

Dung nhu tén goi, viéc so tan theo giai doan dugc thyc hi¢n theo trinh ty thot
gian, dya trén viéc gitt mot sd luong 16n ngudi cu ngu tai chd va di chuyén nhing
ngudi bi anh hudng truc tiép boi dam chay so tan. N6 cho phép nguoi cu ngu trén
tang bi chdy va cac tang bi anh hudng nhét di tan cing mot lac. Néu khong cé tin
hiéu bao dong, nhitng ngudi cu ngu con lai tham chi co thé khong biét ngay ring
hoa hoan di xay ra. Trong khi phan con lai cta toa nha c6 thé thoat ra sau hoic ¢
lai, v6i diéu kién ngon lra dugc kiém sodt.

Danh gia

Vi rat nhiéu su ¢ s& duoc kiém soat, doi khi so tan toan bo toa nha 1a khong
can thiét. Viéc di doi chi dugc tién hanh & noi c6 dam chay va khu vuc lan can boi
su ho tro ctia doi ciru hoa hodc doi ctru ho. Ho s& dan nhitng ngudi cu ngu dén mot
tang ma tir d6 ho c6 thé duoc che chd an toan khoi dam chay. Thoat ngudi 1a mot

phan quan trong nhat cua an toan chay n6 trong céc toa nha siéu cao tang .
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3.4. Pé xuiat mé hinh KGLN tich hop cac chirc ning tién ich trong kién tric
nha SCT & VN
3.4.1. M6 hinh KGLN xanh

Khéng gian lanh nan két hgp vuon trén cao (Sky Garden)

C6 3 dang vuon trén cao thudng thay trong nha siéu cao tang:
+ Vuon trén mai (roof garden)
+ Vuon trung gian (garden at intermediate level)

+ Vuon trén khdi dé (podium garden)

Vuon trén mai

Vuon trung gian

Vuon trén khéi dé

Plazzo

Hinh 3-8: Ba dang vuon trén cao bé tri trong nha SCT

(Anh nguon hitp: //media.tumblr.com)
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Viéc két hop khong gian lanh nan véi vudn trén cao 1am ting sy nhdn biét
(cam giac than quen) dé khi gip su ¢6 cu dan toa nha c6 thé d& dang di chuyén dén
tang lanh nan gan nhit. Mit khac, v6i nha siéu cao ting, viéc c6 nhimg khong gian
xanh dé sinh hoat cong déng, cong vién cdy xanh, noi tap thé duc, duong dao...1a

tiéu chi dé danh gia cong trinh dat ching nhan LEED hodc LOTUS.

- o :
[] (- ] L | GHICHU
| - L — | L ! | | A
a," Z ’;:/ f‘::::&) Nha SCT MEP + Ky thuat
- = | KGLN Sky bridg
:/ = Sky garden [ | 'l'h:ngl l\ :;'anh lang thoat hieém
-]
-]
_\H% N %
S
B

Hinh 3-9: 4 céch bé tri tang lanh nan két hop véi vieon trén cao va DVCC

Viéc két hop khong gian ldnh nan v&i vuon trén cao lam ting su nhan biét
(cam giac than quen) dé khi gip su ¢6 cu dan toa nha c6 thé dé dang di chuyén dén
téng lanh nan gén nhat. Mit khéc, véi nha siéu cao t?mg, viéc ¢6 nhiing khong gian
xanh dé sinh hoat cong dong, cong vién cAy xanh, noi tap thé duc, duong dao...1a
tiéu chi dé danh gia cong trinh dat chimg nhan LEED hoic LOTUS. Chudi vudn
trén cao két ndi chudi sdn vuon d6 thi theo ting bac xuyén sudt toa nha siéu cao
tﬁng 1én dén mai, tao ra canh quan d6 thi xanh theo chiéu théng ding. Cac vuon trén
cao ciing tao nén cac khoang tréng lam giam ap luc gid 1én bé mit tda nha, didu hoa
khong khi trong toa nha, tuy nhién ciing phai tinh dén cac khoang trong hut gio dé

lan truyén lira va khoi. Vi vay két hop véi thang chong chay, tao ra cac khoang ngin
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chay c6 man nudc, vach ngin chdy, ctra sip tuan thi quy chuin phong chay s& c6
dugc khong gian lanh nan xanh va an toan (Hinh 3-9, Hinh 3-10)

Mot toa NSCT néu c6 vuon trén mai (greenroof) thi toa nha d6 cé thé bét
duoc 1 TLN, khi ¢6 su ¢, nguoi st dung ¢ nhitng tﬁng trén co thé chay 1én vuon
trén mai thay vi chay xubng. TLN trén mai két hop véi vuon trén mai van tuan tha

nguyén tic k¥ thuat va thang thoat hiém nhu cac TLN thong thudng.

S e
g9t Tl LAt
pom  gpee e L

. . 4&_\;1“ e

Hinh 3-10: Mgt cdt phdn dot TLN két hop véi vieon trén cao va dich vy cong céng

Téng lanh nan két hop véi vuon trén cao cod thé 1am toan bo dién tich san
hozc mot phan dién tich tiy thudc quy mé va dién tich cia tda nha (Hinh 3-9). Ciing
6 thé 1am da dang mat dung nha siéu cao tang bang cach dang vudn treo khac nhau
(Hinh 3-10) nhung van nén bb tri dau hudng gié chu dao va quay ra hudéng dudng
giao thong chinh. Chiéu cao cua ting lanh nan két hop vuodn trén cao nén cao hon
chiéu cao thong thudng cta mot ting nha (16n hon 4,5 mét). Khu vuc ciia khong
gian lanh nan 16n hon 50% dién tich mit bing ting, cdy xanh chi nén chiém 15%
khong gian lanh nan, va la dudng bo mat ngoai cua khong gian lanh nan. Cay xanh
khong 1am can tro tam nhin ra bén ngoai ctia khong gian lanh nan (Hinh 3-11).

Cay xanh duoc trong & day 1a nhimng cdy kho chay hodc than ngdm nudc,

khong phai day leo va cay than c6 dau. Ty 1¢ trong cdy xanh theo thiét ké cho ting
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nha SCT v&i muc dich sir dung khac nhau, s lugng nguoi st dung khac nhau. Ty 18
ciy xanh trén mit bang két hop ting lanh nan khong qua 15%, va phan k¥ thuat
tudi, cham soc, thoat nuwdc mua va nudc tudi cay theo quy trinh tinh toan tu dong dé
khong anh hudng dén khic khong gian khac ciing nhu chi phi chim soc cay sau

by

nay.

- Loai I cua KGLN
- Goc nhin toan canh: 4 hudng

Goc nhin ra g
bén ngoai ! -
N 000090909092 > g

- Luu théng gié i

) ol

3

Khu vye cay xanh
chiém hon 15% cua
KGLN va la duong
bo cia KGLN

Khu vuc ludi cua khong gian
lanh nan chiém khéng it hon
50% mat bang dién hinh

Hinh 3-11: Chiéu cao tang lanh ngn va ty Ié cay xanh cho phép
Néu 2 tang lanh nan cing cao d6 két hop v&i vuon trén cao thi khoang cach
can tinh toan dé tranh hiéu tng gié quin hodc che mét gié chu dao cta toa nha bén
canh (Hinh 3-12).

- Lién két giita 2 KGLN dién hinh
- Mo rong kha nang sir dung cuia KGLN
- Goc nhin toan canh: 3 dién

Cau ndi
Khoang cich gitra 2 khong Can duoge tinh toan
gian can dat tiéu chuan dé theo dién tich san
tranh “hi¢u tmg thanh tuong” )
hodc 2 cong trinh khong chan
gi6 chu dao

Hinh 3-12: Chiéu cao va khodng céch cho phép giiza 2 tang lanh nan ciing cao do

0B NRIYD 09 utu yuey Jug |
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Viéc linh hoat két hop vuon trén cao voi mai xanh (greenroof) va cau trén

cao (skybridge) tao ra khong gian lanh nan xanh va an toan ly tuéng cho cac toa

nha. Chu dau tu c¢6 thé giam dugc 1 ting lanh nan theo quy dinh vé chiéu cao nha

van dam bdo tuan thu QCXD (Hinh 3-13, Hinh 3-14)

trén cao va vuron trén mai trén mai tao thanh céng vién trén mai

Dé xuét giai phap khong gian 1anh nan trong nha siéu cao tang ngoai
viéc dam bao cac nguyén tic thiét ké, tiéu chi danh gia khong gian lanh nan
tuy thudc chirc nang, vi tri, con linh hoat ap dung cho ting truong hop khéac
nhau: theo ciu tric mit bang, theo hinh thai kién tric va mat dung nha siéu
cao tang.

CAu tric mit bang cic nha siéu cao ting, nha thap thuong 13 cic dang chir
nhat, hinh vuéng, hinh tron va cac dang trién khai cua ctia cac hinh co ban do nhu
hinh luc giac, bat gidc, hinh oval... Con cac dang nha dang tdm, nha 2 canh, 3 canh
hinh chit L, chir U, chit T...(Bdng 3-2: Dé xudt cac dang cdu tric mgt bang nha
SCT c¢6 khong gian lanh ngn). Tuy ting cu tric ma t6 chirc khong gian lanh nan 1a
1 gian, nira ting hodc ca ting, hodc két hop khong gian lanh nan cung cac chirc
nang DVCC tién ich khac.

Nha siéu cao tang thuong it khi don chirc ning ma 1a khu phtrc hop da chire

nang va c6 khoi dé 16n dé chura cac dich vu cong cong, khu dé xe, khu vui choi tap
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gym, bé boi, sin vuon cdy xanh... Vi nha siéu cao ting c6 d6 cao 16n nén tiét dién
dang tim, dang canh can nghién ctru dé giam ap luc gi6 1én bé mit toa nha bang
nhirng khoang vudn trén cao, c6 thé ndi hai hay nhiéu don nguyén bang cau trén
Ccao.

Bang 3-2: Pé xuat cac dang cau tric mat bang nha SCT ¢6 khdng gian lanh nan

Sky bridge

MEP - MEP
Khoi d¢

Nha dang tam Nha thap d6i c6 cau trén cao (skybridge)

150m

Khi dé \

Nha thap d6i chung dé Nha thap d6i cé cau trén cao

R

AN

B gﬁ N\

\\
L F_L
Y %\?‘\: LI ke 151
N

Nha da thap chung dé Nha thap d6i cé cau trén cao

N\

B [/ N\

Ba chire nang. ) \_//
e

Nha t6 hop da chirc ning c6 cau trén cao Nha t6 hop da chirc ning chung dé
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GHI CHU
] NhaSCT 7] MEP + Ky thudt
| KGLN _ | Sky bridge
| Sky garden B Thang va hanh lang thoat hiém

- Ngoai ra, can kién nghi b6 sung vao Luét Qui hoach d6 thi vd QCVN vé
Quy hoach xay dung (QHXD) chua dé cap dén viéc tinh mat do xdy dung va kiém
soat - khong ché d6i voi cac khdi tich xdy dung vion ra ¢ d6 cao 16n so voi mit dat
(161 di trén cao, nha ciu, khdi ndi,..). Ciing chua c6 quy dinh cu thé vé co ché
khuyén khich va can bang lgi ich ddi véi cac chu sé hiru tu nhan trong truong hop
ho déng gép mot phan dién tich thudc pham vi riéng (VD: & tang trét / mat duong)
cho viéc sir dung cong cong. Khi bo sung kién nghi néu trén thi kha thi hon cho viéc
chil dau tu va cac nha Kién tric va Qui hoach co6 thé manh dan dé xuat y tudng cau
trén cao.

3.4.2. Khong gian lanh nan két hop ting ky thuat (MEP)

Tang k¥ thuat (MEP) véi nha siéu cao tang thuong dong bo 4 bo phan (Hé
thong thong gi6 va diéu hoa khong khi; Cap thoat nude va thiét bi vé sinh; Hé théng
dién; Hé théng bao chdy va chita chay) dugc dinh vi trong mdi 8-15 tang tuy thudc
quy md va khéi tich nha siéu cao tang. GLN khi két hop vao tang k¥ thuét cling tiy

thudc vao churc nang cong trinh, vi tri GLN van can dit cuoi hudng gi6 chu dao.

! ]
1 1
1 I
1 1
1 ) :
: Théng gio: Piéu Cap thoat nudrc - |
1 hoa khong khi Thiét bi WC :
! ]
1 1
1 1
1 1
I 1
1 1
1 1
1 1
! :
]

1 T Hé théng bao chay 1
1 Hg¢ thong dién o B0 : 1
! g va chita chay !
1 ]
1 I
1 1
! !

Hinh 3-15: Céng ndng chinh trong tang kj thudt (MEP)
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Gian lanh nan Gian lanh nan
Thong gio: Diéu Cip thodt nuge -
hoa khong khi ‘Thiét bj WC
Thong gio: Diéu Chp thoit mude - s cq He (hdhg bao chiy
hoa kbng kbi Thiét bj WC I dhoog didn vi chin chily
Hé th z die rv% PO T &
¢ thong dién pre gt
& i chita chiy
Gian lanh nan Gian lanh nan
- Gian lanh nan =
Thong gio: Diéu Cip thodt nude -
hoa khong khi Thiét bi WC Thong gid: Dibu

Cilp thodt e
b Khong khi Thadt bi WC

Gian linh nan

H¢ thing dién ':::'d:‘;‘“y

Gian lanh ngn

A
16 thing dién g iy

‘LI Gian linh nan l_l‘

Hinh 3-16: M4t vai cdch tich hop gian lanh nan vao tang kj thudt

-Theo QC quy dinh vé 16i thoat hiém va dudng thoat hiém, vi vay néu theo
mo hinh tich hop GLN vao tang k¥ thuat nén bd tri trén mdi ting k¥ thuat co it nhat
2 GLN, duoc két ndi bdi mot hanh lang lanh nan ngoai trdi, mot thang thoat hiém
dé dam bao mdi GLN déu c6 2 16i thoat nan; mdi t?mg ky thuat co it nhét 2 ciu
thang thoat nan c6 chdng chay va diéu ap. NSCT c6 chirc ning vin phong s& c6 sb
lwong nguoi st dung / m? san 16n hon nha ¢. V6i NSCT c¢6 da chirc nang st dung
thi nén phén chia 16i thoat hiém theo chiéu doc tach biét cho mdi chirc nang, cac 161
thoat hiém chinh dugc bao vé bai hé théng hit khoi, dicu ap c6 man nude ngan khoi
tai cac ctra thang thoat. C6 thé bé tri thang may ctru hoa phuc vu tir ting ham 1én
tang trén cung va chi ding lai & cac tang chi dinh trudc (Hinh 3-17).

- Néu dit ra yéu cau khong gian lanh nan cho phép diéu chuyén hudng thoat
ngudi khi mot thang gip su cb, thi nd phai két ndi véi it nhat 2 thang thoat hiém
khac nhau - do d6 nén bd tri ¢ khu vuc giita tang (két hop véi viéc linh hoat cach bd
tri cac thanh phan cua tang k¥ thuat). Néu gian lanh nan & goc / & dau hoi thi c6
dugc 2-3 mit thoang, nhung chi két ndi duge véi 1 thang. Trong trudng hop d6, cac

khodng 1ui / giat cap (néu o - do cau truc nha SCT thudng thu nhé dan khi 1én cao)
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c6 thé duoc khai thac nhu khong gian dé 1anh nan / chd ctru hd bén ngoai nha, hoac
nhu 16i di khan cap dé dan sang mot cau thang thoat hiém khac. Néu sir dung tang
k¥ thuat tich hop gian lanh nan nhu khoang dém dé ngin cach khu vuc c6 dam chay
- thi khoang cach 7 tang (trong giai phap phan tan) duoc coi la 1 khoang ngin chay
cho toa nha.

Hanh lang va cau thang diéu ap

Phong lanh nan Hanh lang lanh nan ngoai troi

Hinh 3-17: B¢ tri gian lanh ngn trén tang ky thudt (MEP)

- GLN c¢6 chiéu cao twong duong véi tang k¥ thuat nén khi bd tri GLN trén
tang k¥ thuat GLN tiép xic véi mit ngoai nha s& khong lam anh huéng nhiéu dén
thAm my toa nha, vi viy c6 thé dé GLN phia truc dudng giao thong chinh; huéng d&
tiép can voi luc lugng chita chay, ctru nan ctru ho. Néu 1a to hop nhiéu NSCT canh
nhau nén dé cac GLN dau hudng gié chu dao, tuy nhién c6 thé do hiéu ing gidé quan
trén bé mat NSCT ma khoéi ciia nha bén canh anh huong dén lanh nan toa xung
quanh.

3.4.3. M hinh t6 chitc KGLN véi hinh thai kién triic mit ngoai NSCT
Khéng gian lanh nan mai két hop vuron trén mai (Green Roof)

Mai nha duoc coi 1a mot 16i thoat ngudi, huéng tiép can cua luc luong ctu
nan ciu ho khi st dung may bay truc thing ciru nan. Nha siéu cao tang thuong c6
d6 cao tir 40 tang tro 1én vuot xa tim véi cua phuong tién ciu hoa (thang nang ¢
Viét Nam chi véi téi 56 mét). Vi do cao cua nha siéu cao tang thi ting mai duoc

coi nhu tang lanh nan. Viéc khong gian lanh nan két hop véi vuon trén mai da tiét
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kiém cho chu dau tu 1 tang lanh nan. Giai phap nay mang lai loi ich rat 16n cho cha
dau tu va cu dan trong toa nha. ich lgi véi cu dan c6 mot vudn sinh hoat cong dong
trén mai, con chu dau tu c6 thé bot di 1 tang lanh nan trong téng mirc dau tu, hodc
s& thém duoc mot chire nang thu hut va lam diém nhan cho tda nha. Mai nha siéu
cao tang thudng 1a noi chira hé thdng diéu hoa khdng khi cho tda nha (HVAC),
hodc dit cac tAm pin ning luong mat troi. Chinh hé théng nay rat nhiéu kha ning
mat an toan chay nd. Nén dé xuat cac giai phap dé bo tri két hop véi hé théng ky
thuat cta toa nha. Vuon trén mai ciing dugc nghién ciru dé xuat cac loai thuc vat
giit nudc, thyc vat sinh trudng tét trong méi tredng nang gid va nhiét do cao. He
thng thu nudc mua dé bo sung cho lugng nude tudi cay, ticu canh va lam mat mai
nha khi can thiét. Hé thong thu nhan nudc mua qua bé lang loc xir Iy ciing gop phan

vao tiét kiém tai nguyén nude trong tuong lai.

Khdng gian lanh nan
két hop vuon trén mai duoc %& \5
két ndi véi tuyén thang bo, S
I6i ky thuat va thang may 8
ciu hoéa nhu tit ca cac S
khong gian lanh nan khéc, ﬁ N
kich ban thodt nguoi ¢ o N \\
nhom tang trén cing thay vi 5
di thang b hoic thang may /
xubng phia duéi thi dugc . //

quy dinh thém hudng di 1én )

trén Hinh 3-18: KGLN két hop viron trén mai
C6 thé tao hiéu qua cho mit dang toa siéu cao tang thay vi mot mai co thé

chia mai thanh bac thang cach 5 dén 10 tang ciing ting thém nhiéu dién tich mai nha

xanh va tao thAm m§ mat dyng cho céng trinh hoda nhap canh quan thién nhién hon.

Céac mai nha xanh s& cho cam giac xanh ca vé thi giac cho nguoi dan ngoai toa nha
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chiém ngudng mau xanh, xu huéng ndi troi trén Thé gidi la xanh hoa theo chiéu
thang dang (Hinh 3-19).

Hinh 3-19: Mai xanh gidt cap bdc Hinh 3-20: Bé # vwon trén mai va
thang khéng gian cbng cgng. Toa nha choc troi ¢
Quan Shibuya , Tokyo, Nhdt Bdan

Cay xanh trong & vudn trén cao va vuon trén mai 1 loai cay c6 than ngam
nuéc, khong bi khd va rung 14 nhiéu theo mua, chiéu cao va mat do trong can c6
nhitng nghién ctu tiép theo cua cac chuyén gia vé cay xanh.

Véi nha siéu cao tang c6 dién tich I1on, lai & d6 cao choc troi, thi tang mai co
thé tré thanh mot quang trudng cong cong khong 16 ¢6 tim nhin bao quéat toan thanh
phd, tinh toan thoat nguoi s& phic tap hon nhung hiéu qua mang lai rat I16n (Hinh
3-20)

3.5. Deé xuit cac giai phap to6 chirc KGLN trong nha SCT ¢ VN
3.5.1. Giai phap KGLN xanh
Giai phap KGLN xanh duoc ap dung cho cac dang NSCT sau:
+ NSCT don churc nang nhu nha ¢, van phong, khach san
+ NSCT da chtrc ning trong 1 toa nha, thap d6i hodc da thap c6 chung dé
Giai phap nay duoc bd tri theo nguyén tic sau:
- KGLN duoc bd tri chung v6i vuon trén cao hodc xen k& cir 1 KGLN lai 1
vuon trén cao c6 két hgp KGLN. KGLN két hop DVCC dam bao du dién tich lanh

nan va két hop cac ing dung khac nhu vuon trén cao, vuon trén mai va dich vu
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cong cong tién ich (phong sinh hoat cong ddng, phong tap thé duc, bé boi, thu vién).
Uu diém vuot troi cia KGLN nay la tao gia tri tham my, canh quan do thi, tao diém
nhén 4n twong cho nha SCT phu hop xu hudng xanh va bén ving, tao cho ngudi sir
dung nhiéu tién ich thich hop véi thanh ph trong thanh phd, cling giam ganh ning
tai chinh cho chu dau tu.

- Vuon trén cao c6 thé chi cin b tri tai noc khéi dé, tang trung gian va trén
mai. Truong hop nay nén b tri KGLN véi MEP hodc DVCC tién ich khéc.

- D6i v6i nha SCT ¢6 khéi dé 16n thi thang thoat hiém nén chay xudng noc

khoi dé dong thoi cho 161 clru nan ctru ho ti€p can tai ddy va gan nhat truc giao

théng chinh.
GHI CHU
| Nha SCT [[] MEP + Ky thuat
[l KGLN [] Sky bridge
| Sky garden I Thang va hanh lang thoat hiém

Green roof

Chung cu

Green roof

Chung cu voi sky garden

MEP va TLN

Téng him MEP

Hinh 3-21:Khéng gian lanh nan xanh trong nha véi NSCT thap don va doi

- Khong gian lanh nan xanh thudng 4p dung cho ting lanh nan ma ¢ d6 c6
thé két hop cac dich vu cong cong tién ich (bé boi, phong tap gym, phong hut
thudc), s& dat hiéu qua cao hon khi két hop véi cau trén cao c6 chic ning bo tro

nhu mot hanh lang di qua hodc cé thé 1a noi kinh doanh cac mat hang luu ni€ém, dd



126

giai khat trong truong hgp NSCT c¢6 cong nang thuong mai, trung tam thuong mai
16n. Trong truong hop cac khéi NSCT chung chu dau tu thi khéng gian lanh nan
nén b tri trén cung mot d cao tir 2 hay nhiéu khdi nha SCT khac nhau chung dé.
Tuy vao sd lugng TLN trén toa nha c6 thé bd tri 1 hodc 2 cau ndi. Néu 2 toa thap
dit canh nhau thi nén tuan theo khoang cach quy dinh dé khong can tim nhin va bi
anh huong 1an nhau béi khéi, lra cia toa bén canh.

+ P6i voi khu phire hop (mixed use complex) nén bé tri KGLN két hop vuon
trén cao (skygardens) va cau trén cao (skybridges).

- Nha SCT da chirc ning cin phai phan chia thanh cac khéi chirc ning doc

lap, c6 KGLN va 16i thoat nan riéng biét, c6 khoang dém va vach ngan chéng chay.

| Nha SCT 7] MEP + Ky thuat
[] KGLN [] Sky bridge
[] Sky garden [ Thang va hanh lang thoat hiém

Pa chirc nang

Ba chire ning va DVCC
Green roof

DPa chirc ning
Van phong
_ Greenroof

Vin phong

MEP va TLN

Sky bridge pvee

S =

Khii dé
DVCC bén lé va giai tri

Tang ham MEH

Hinh 3-22: Khéng gian lanh nan tdp trung trong nha véi NSCT da thap va phic
hop cdc chirc nang

- Néu 1a thap d6i thi nén phan cac chirc ning lam viéc (vin phong, trung tim
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thuong mai) tach khdi v6i chire niang & (can ho, khach san) bang KGLN trung gian.
Tai cac ting c6 DVCC nén 1am cau trén cao (skybridge) tring cao do véi KGLN
cta khéi ¢. Giai phap nay giup cho viéc thoat nguoi khi ¢6 su ¢d ¢ 1 trong 2 toa
SCT la nhanh nhét, h tro 13n nhau.

- Néu da thap thi nén nhom cac chirc ning lam viéc voi nhau, hodc tach chirc
nang lam viéc, chic ndng ¢, chic nang thuong mai va DVCC thanh 3 nhom,
skybridges s& ndi nhom 1 v6i 3 hodc 2 véi 3 vi s6 luong ngudi sir dung KGLN khi
c¢6 su cb cia 3 nhém nay khac nhau. Cau trén cao gitp cho thoat ngudi duge linh
hoat theo phuong dimg va phuong ngang c6 thé c¢6 nhiéu hudng thoat va kich ban
thoat.

- P6i voi khu phirc hop da thap va chung khéi dé, da chirc ning sir dung nén
b tri KGLN theo khoang cach mdi 15 - 20 tang.

g| |G SHI CHL
o I~ [ ] NhaSCT [] MEP + Ky thuat
[l KGLN [] Sky bridge
[ ] Sky garden [ Thang va hanh lang thoat hiém

2 gl

[ I I I ]
| 1 ]
I | |
] | ]

Hinh 3-23: Khéng gian ldnh nan xanh nha véi NSCT t6 hop 16n

- TAt ca mai NSCT nén phu xanh bang vudn trén mai (greenroofs). C6 thé
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ndi 1 ciu trén cao véi tit ca cac mai xanh nay, ngoai chtrc ning ciu trén cao dé giao
thong, c6 thé két hop cac DVCC, bé boi, thé thao, cong vién, thuong mai, nha
hang... tin dung diém nhin trén cao bao quat thanh phd, tao an tugng diém dén cho
toa nha. Loai td hop nay nén dat tai cac vi tri canh quan dep nhu song, hd, bién tao
sttc hap dan cho du lich.(Hinh 3-23)

- Nha ¢6 céc chirc ning khac nhau phai bd tri 16i thoat nan riéng. Khéng tinh
cac roi ra khan cép vao 16i thoat nan.

3.5.2. Giai phap KGLN tip trung trong va ngoai nha

Giai phap KGLN ngoai nha thuong dugc ap dung cho céc truong hop sau:

+ Két ndi cac KGLN tap trung trong nha véi KGLN ngoai nha ¢ cung cao
d6 v6i nhau bang cau trén cao hodc ¢ hanh lang ngoai troi;

+ Két néi KGLN ctia NSCT thap doi hodc da thap co da chirc ning trong d6
6 cac yéu t6 tap trung dong ngudi nhu Trung tim thuong mai, vin phong bang cau
trén cao. Cau trén cao c6 2 dang duogc dé xuét:

- Cau trén cao chi c6 chirc nang 14 cau ndi giao thong

- Cu trén cao két hop chirc ning cau ndi giao thong voi cac DVCC tién ich
khac. Ca 2 dang déu phai thoa min cac nguyén tic sau:

+ Két ndi cac khong gian lanh nan trén cung cao do giita cac nha siéu cao
tang bang cau trén cao hodc hanh lang ngoai troi tai cao dd cuia KGLN. Viée bd tri
cau trén cao phai lwa chon dé dam bao hiéu qua ti da cta giao thong va sau do
mang lai loi ich cho viéc so tan (thoi gian thoat ngudi nhanh nhat). Vi ly do nay,
cau trén cao nén dugc bd tri o tang c6 sy thay doi quy hoach phan ving thang may.
Ngoai ra, n6 nén dugc dat ¢ vi tri trung gian ctia chiéu cao toa nha, vi néu khong,
phan 16n nguoi sir dung s& can phai di chuyén khoang cach dang ké thong qua céc
phuong tién thoat hiém doc. So sanh gitta cac kich ban vé6i chiéu cao toa nha khac
nhau (95 ting so v6i 50 tAng), trong d6 tit ca nguoi st dung (100%) st dung ciu
trén cao va khoang cach gitta cac cau trén cao (tr 2 cau trd 1én) 1a nhu nhau, cho
thdy tong thoi gian so tan 1a gan nhu doc 1ap vai chidu cao nha vi tda nha dugc chia

thanh céac khu vuc c6 s0 tang bang nhau dé so tdn. Tuy nhién, khi cé cung chiu cao
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nhung khoang cach giita cac cau trén cao khac nhau, tong thoi gian so tan ting 1én
khi khoang cach giita cau trén cao ting l1én.
+ Viéc sir dung cau trén cao co tac dong dang ké dén quy hoach cua toa

nha vi cac ting két ndi s& tré thanh hanh lang troi (sky-lobbies), bao gom thang b
va sanh cho thang may. Khi str dung cau trén cao can luu y:

- V& mit phap 1y va an ninh cua tdoa nha: cac toa nha SCT nén cing mot chu
dau tu.

- B4 tri mat bang coéng ning theo nhom chic ning khac nhau; sanh thang
thoét va 16i thoét khéc nhau;

- Tuyén giao thong doc ti uu dé két ndi véi cau trén cao;

- Tinh dong bo dé hop nhét cac khdi cong trinh cao ting xung quanh; ty 18
chiéu cao dé dit cau trén cao phii hop véi tuyén ctru hoa chung cua khu vuc;

- Két cau cong trinh, nhét 13 sy lam viéc déng thoi cia toan nha dudi tac

dung cua tai trong ngang.

Hinh 3-24: Cau trén cao Véi chite nang la cau néi giao thong
- Mo hinh so tan dugc thay d6i khi moi ngudi ¢6 thé di chuyén theo hudng
1én trén dé thoat nan, thay vi chi c6 mot huéng di xudng. Tuy nhién, tbc d6 di
chuyén di 1én theo cau thang s& giam dang ké theo chiéu cao, do dé gitra cac khoi

nha si€u cao tang nén st dung mot cau trén cao dé két n6i mot cap (2 toa siéu cao
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tang) tai vi tri tang lanh nan trung gian hodc trén cung. Pidu nay anh huéng 16n téi
hinh 4nh kién triic d6 thi ngoai dau 4n riéng ciia cong trinh (Hinh 3-24)

Viéc dé xuit chire ning phéap 1y cho an toan thoat ngudi véi nhimg toa nha cd
sir dung cau trén cao nhu mot 16i thoat hiém néu mot toa nha dang gip su ¢ s& 1am
tang tién ich cho toa nha va thu hut khach hang duoc st dung tién ich nay. Cha dau
tu s& thiy hiéu qua vé an toan va loi ich kinh té khi bit budc phai c6 ting lanh nan
cho cac toa nha cao tang dugc xay dung & Viét Nam.

Cau trén cao khong chi c6 thé lam ting dang ké mirc d6 an toan tinh mang
cho cu dan toa nha ma con lam tang kha nang thuong mai cho cac khong gian cua
tang lanh nan do khong dugc st dung thudong xuyén, tao hiéu tng hinh khéi kién
tric d6 so ctia nha cao ting, dong gop 16n vao hinh thirc d6 thi hién dai. Do ¢ tim
nhin va vi tri chiém hitu khong gian dac dia nhu vay nén viéc két hop giita su thu
hut khach gin véi cac tinh nidng thwong mai nhu san vudn, bé boi vo cuc, tham chi

can ho gitra troi, hoac café...(Hinh 3-25)

Hinh 3-25: Cau trén cao Véi chite nang la cau néi giao thong va DVCC

Vi vy cin c6 nhitng nghién ctru chuyén siu ¢ Viét Nam dé dé& xuit chic
nang phéap 1y cho an toan thoat nguoi v6i nhitng toa nha st dung cau trén cao, mang
dén loi ich kinh té cho chu dau tu, phu hgp véi xu thé phat trién cac toan nha siéu

cao tang thanh khu phirc hop (mixed use building) trong cac d6 thi 16n tai Viét Nam
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dinh huéng dén nam 2050. C6 2 hinh thirc dé tng dung ciu trén cao tir khi lap quy
hoach chi tiét 1/500. Néu cac nha siéu cao ting cing chu dau tu, cing chung khdi
dé hodc khac khdi dé hodc dau tu lam nhiéu giai doan thi s€ phai tinh toan két cau,
cong nang, k¥ thuat va chung cao do cta cac tang lanh nan (Hinh 3-26). Néu thiét
ké nha siéu cao tdng dang don, két ndi cau trén cao véi cac khdi siéu cao tang bén
canh, ¢6 san hodc chua thiét ké tﬁng lanh nan (do QCVN 06-2020 méi ban hanh
thang 4/2020) thi toa siéu cao ting x4y sau can bd trg chinh cac ting lanh nan voi
cong suat 1on hon dé dau ndi véi cac toa siéu cao tang cii d& dam bao an toan phong

chay chira chay theo phap luat hién hanh (Hinh 3-27).

W 25
- s I__(IO i [ﬁng
= ang gvbridge
50 = J
[ tang E -
- | 25
- ting
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Khong gian lanh E Khong gian lanh 25
nan trén mit dat o nan trén mit dat I tang

Khong gian linh
nan trén méat dat

| tang linh nan 0 ting linh ngn 3 téng lanh nan

Hinh 3-26: Cau trén cao két n6i  Hinh 3-27: Cau trén cao két noi KGLN nha SCT
da thap mdi bé tro cho khéi SCT cii

Céc nha siéu cao ting thudong c6 da chiic ning st dung va phi hop véi xu thé

d6 thi nén theo chiéu thang dtmng, giup giam thiéu mat do giao thong trong do thi.
Pau tién 1a chirc nang tién ich, dich vu cong cdng phuc vu cho chirc ndng cua toa
nha. Bao gdm cé bai dé xe dugc tinh toan theo cong nang va sé ngudi trong toa nha.
Néu 1a vin phong, khach san, trung tim thuong mai, mua sdm thi s ngudi phai tinh
thém cho cong suat khi dat mirc phuc vu t6i da, lugng nguoi nay anh huéng dén
viéc tinh toan thoat ngudi trong diéu kién binh thuong va trong truong hop co su

I4
A

CO.
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Hinh 3-28: Cau trén cao két néi khong gian lanh ngn nha siéu cao tang méi va cii
3.5.3. Giii phap KGLN phan tan trong nha

Giai phap nay ap dung cho NSCT don chitc ning c6 dién tich mit bang nho,
trai dai da dién tuyén, hodc sd ngudi tap trung khong cao co thé chia nho ting lanh
nan thanh cac gian lanh nan. C6 thé sir dung tang k¥ thuat hodc mot phan tang k¥
thuat lam gian lanh nan khi dap tng cac quy dinh chung nhu dbi vai ting lanh nan.

Khoéng gian lanh nan phén tdn 1a mdt gian lanh nan, mot phﬁn cua khu vuc
sanh thang hodc khu vuc k¥ thuat toa nha bo tri dé nguoi st dung di chuyén toi do.
C6 thé bd tri mot gian 1anh nan trén 1 tAng (mot canh trén mat bang chac 3, chir T),
cling c6 thé b tri 2 gian lanh nan trén 1 ting & 2 dau toa nha trong trudng hop nha
cO mat béng dai, hep, hoac sb lugng nguoi st dung trong tdoa nha nhd. (Bé sung
kién nghi vao QCVN 06-2020, khong bb tri cac can ho trén TLN).

Céc gian lanh nan bd tri & tﬁng lanh nan, phai dugc bao vé béng bo phan
ngan chay c6 gidi han chiu ltra khong nhé hon REI 150. Khong cho phép stir dung
dién tich gian lanh nan vao cac muc dich khac. Cac @ dung hoic thiét bi dat trong
gian 1anh nan phai dugc lam bang vat liéu khong chdy.

Gian lanh nan phai c6 dién tich v6i dinh muce 0,3 m?/ngudi, ddm bao du chtra
tong s6 nguoi nhu liét ké dudi day:

- S6 nguoi clia tang ¢ gian lanh nan.

- Mot nira tong s6 ngudi ciia tat ca cic tang phia trén tinh tir ting co gian
lanh nan dén ting c6 gian lanh nan tiép theo; mot nira tong sé nguoi cua tit ca cac

tang phia trén doi vdi tang co6 gian lanh nan trén cung.
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- Mot nira tong sd nguodi cia tit ca cac ting phia dudi tinh tir ting co gian
lanh nan dén ting c6 cac gian lanh nan tiép theo; mot nira téng s6 nguoi cua tit ca
cac tang phia dudi d6i véi tang cé gian lanh nan dudi cung.

Theo QCVN 06, dbi v&i nha cao tir 100 mét trd 1én phai bé tri tang lanh nan,
khong quéa 20 tang phai c6 1 ting lanh nan (S) thi v6i gian lanh nan c6 thé chia nhé

hon s ting, nhu khoang tir 3-4 tang ¢ 1 gian lanh nan (s) (Hinh 3-29).

_-‘ —te= S/5
3F
T e

15F - |
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Hinh 3-29: Gian lanh ngn ( tang lanh ngn bo tri phan tan)
Nay véi mo hinh KGLN két hop véi tang k¥ thuat (Muc 3.4.2) da trinh bay &

trén thi GLN dugc tinh toan theo nhu ciu thyuc té, ¢6 thé tang dién tich cho phép tur
0,3 m2- 0,5 m?* 1 nguoi. GLN co thé doc 1ap tai moi tﬁng su dung, c6 thé két hop
v6i tang k¥ thuat, cling c6 thé 1a khoang tréng trude cira thang thoat hiém ctia moi
téng.

Ciing theo Quy chuan nay, khong bd tri can ho trén tang lanh nan thi phuong
an chia nho cic gian lanh nan doc lap tuan tha dau du quy chuén an toan phong
chay co thé giup chu dau tu thio g& duoc nhitng bat cap vé tang cao va dién tich
cho té”lng lanh nan tai cac nha siéu cao t?mg trong ndi d6 co6 di¢n tich nhd hodc sb
nguoi ngu cu trong toa nha khong 16n (Hinh 3-30).

Néu nha SCT c¢6 nhiéu don nguyén b tri chung dé hodc canh nhau, GLN co
thé dat 1ién nhau, canh nhau dé to chirc ctru nan ctru ho thuén tién, hd trg tir nha bén
canh va ciing 1am cho thim my¥ kién tric mat dung ting hiéu qua va gia tri khoang

dac rong, mang miéng can tinh toan dén hinh thirc va hudéng gio, néu qué lam dung
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chia nhé GLN s& 1am nat mit dtng NSCT va anh huong dén hinh anh kién trac
xung quanh. B6 tri hudng tiép can trén mit bang tong thé voi GLN cia mdi don
nguyén trong t6 hop nhiéu don nguyén NSCT can luu y dén quy hoach chung cia
khu vue nhu dudng phong hoa , tru nudc ctru hoa, ngudn nude ctru hoa duoc ngin

nhat (Hinh 3-31)

& e

I BPUGE AREA I

TOWER 2
REFUGE FLOOR PLANS WITH BALCONY o
(13TH, 28TH) jol

Hinh 3-30: GLN két néi véi ban céng mdt ngoai va 16i thang thoat hiém
Khi bé tri GLN trén cac don nguyén canh nhau can cin nhéc hiéu tng gié
quan d6 thi, nhiéu khi gi6 dong trén bé mat cac NSCT rat 16n, khi co chay, khéi co
thé anh huong dén cac don nguyén lién ké, nén giai phap tdi uu nhét 1a cac GLN

trén cac don nguyén canh nhau bo tri dau hudng gié chu dao.

N
!
WEST

o g

Hinh 3-31: Mdt bang tang dién hinh c¢é bé tri gian lanh nan canh nhau
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Dy 4n NSCT Sky Forest Ecopark gém nhiéu don nguyén, cac khdi ting cao
cac don nguyén bb tri xen k& cai rang lugc, tao ra nhiéu khoang tréng dung 1am cac
dich vu coéng coéng: nha hang, khu vui choi, vuon thuong uyén, khu tip gym, rap
chiéu phim... Cac GLN duogc xen k€ véi céac khdi cau ndi cung cao dog.

Thang thodt hiém

Hinh 3-32: Mt bang tang 21 dw dn “Sky Forest Ecopark”

3.6. Deé xuit tiéu chi danh gia té chirce KGLN trong cac tda nha siéu cao ting &
Viét Nam

An toan 13 yéu td quan trong nhat trong t6 chirc KGLN cho toa NSCT, an
toan bao tram 1én moi hoat dong ciia ngudi st dung, nguoi quan 1y, nha dau tu
NSCT. Tuy nhién néu chi c6 an toan thoi thi chwa du, viéc can nhéc c6 khoa hoc
cho xdy dung ti€u chi danh gida KGLN can duogc lua chon tir phia chu dau tu, doi
ngil tu van thiét ké tiy thude vao vi tri, quy mo, cong ning dé ap dung cho timg

NSCT cu thé.

Khong gian lanh nan xanh - két hgp san vuon

Két hop KGLN nhu mgt diém dén than thién - cong dong

Téi wu vé dién tich, giam muc ddu tu thong gio - chiéu sang 10
CO~NG NA,‘IqG . Tiép can ngin nhit - Thong tin kip thoi 5
KY THUAT -
KINH TE Chira chay tai chd 5
An toan thoat nguoi 5
T b An toan sinh mang va strc khoe 5
An toan cong nang - hudng gio - vi tri an toan 5

An toan ctru nan - ctru ho 5
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3.6.1. XAy dung tiéu chi danh gia KGLN

Thoi gian thoat ngudi cua toan bo toa nha trong khoang tir 1 dén 3 gio, phu
thudc vao sé lugng ting nha. Théng sé quan trong nhét khi danh gia tinh an toan,
hiéu qua cua phuong an thoat nguoi 12 sé luong ngudi téi da dugc thoat khoi toa
nha trong 1 gio (toc do thoat ngudi). Piéu dé phu thudc vao nhiéu yéu té nhur:

+ S lwong tang nha

+ Sb luwong tang lanh nan

+ Khoang céch giira c4c tang lanh nan

+ B4 tri thang thoat nan...

Céc nghién ctu chi ra rang viéc t6i wu dugc viéc bo tri tang 1anh nan cd y
nghia rat quan trong trong viéc thoat nguoi.

KGLN khi thiét ké dap tng yéu cau cua Tiéu chuan thiét ké hién hanh. Ngoai
tiéu chi theo Tiéu chuan thiét ké co thé dé xuat cac tidu chi nang cao danh gia tinh
hiéu qua cuaa viéc bd tri KGLN:

1. Tinh an toan (An toan tg thoat hiém va An toan cizu nan, cizu h)

Tinh An toan phu thugc vao:

- Toc d6 thoat ngudi nhanh: ¢ thé tang toc do khi két hop voéi:

+ Thang may thoéat nan tiém can véi KGLN;

+ Cau trén cao;

- An toan strc khoe cua nguoi l&nh nan trong thoi gian luu tra, dac biét cho
nguoi gia, tré em, nguoi tan tat:

+Hb tro y té;

+ Moi truong trong KGLN (&nh séang, théng gid, thdng tin lién lac...).

* Moi truong trong KGLN duoc thé hién qua cong nang cua KGLN:

- KGLN tao diéu kién tét cho viéc thoat hiém:

+ Vi tri phu hop;

+ Khoang cach tsi thang thoat hiém ngan.

- Tao diéu kién tbt cho cdng tac cau nan ciu ho

+ Gan thang may citu nan;
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+ Kha ning tiép can.

- B tri mat bang dap ¢ng tinh thdng gi6, chiéu sang ty nhién: cac KGLN
thuong chi b tri c6 1 mat thoang, kha niang théng gio tu nhién kém. Khi cé chay,
khai c6 thé tich tu noi khong khi tinh lang, dong xoy luu thong toc do thap nhu tai
KGLN, vi vay nén bé tri KGLN c6 2 mat dbi dién cd mit thoang (két hop véi vuon
trén cao).

2. Ky thudt cong nghé:

- Thiét bi chiéu sang, théng gio;

- Thiét bi théng tin, b4o chay kip thoi, chinh xéc.

3. Tinh kinh té:

- Chi phi dau tu hop Iy:

+ Thiét ké mat bang téi wu vé dién tich va cong nang dé han ché muc dau tu
cac thiét bi thdng gio, chiéu sang;

+ Két hop KGLN véi chirc niang phu hop khac dé giam chi phi dau tu/ m?
san: tang ky thuat, DVCC tién ich.

Bang 3-3: Bdng diém dé xuat danh gia tinh hiéu qud ciia KGLN

S6TT | Tiéu chi danh gia biém
I Tiéu chi theo TCTK 50/100
I Cac tiéu chi nang cao 50/100
An toan thoét hiém 5/100
1 Tinh an toan An toan stc khoe 5/100
An toan vi tri - Cong nang hop ly 5/100
An toan CNCH 5/100
5 Ky thuat — Cong nghé TTB thAong glo —,Chle,u san,g : 5/100
TTB thong tin-Bao chay chinh xac 5/100
3 Tinh Kinh t& Tf)l uu MB cong nang giam chi phi 5/100
Két hop tang k¥ thuat, DVCC 5/100
4 KGLN xanh Két noi KG xanh do6 thi, vuon treo 5/100

Tinh cong dong, nhén vin 5/100
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4. KGLN xanh:

- Gia tri thim my: két ndi khong gian xanh do thi v6i khong gian xanh trong
toa nha, xanh hoa do6 thi theo chiéu théng ding: vuon trén cao, mai xanh;

- Sy than thién v&i cong déng: d& tim dén nhu mot dia chi sinh hoat cong
dong than thién, dan tao thoi quen 1a diém dén thudng xuyén cho ngudi st dung.
3.6.2. Ung dung vao tda nha SCT dién hinh

Lay vi duy tir 3 tda nha SCT d4 hoan thanh tai cac thoi diém khac nhau dé van
dung tinh diém (Theo bang diém duoc dé xuat danh gia tinh hiéu qua cia KGLN
trong Bang 3-3). Piém s6 dat duoc cia mdi toa NSCT can duoc cong bd nhu mot
vu diém vuot troi dé chu dau tu tuan thi QCVN, TCXD va nang cao stc hap din
cho toa nha. Cac nha dau tu thtr cip, nguoi mua nha s& ¢ thoi quen quan tim dau
tién la sy an toan va tién ich toa nha mang lai.

Ti€u chi danh gia dugc ing dung khach quan cho 3 toa NSCT tai 3 vi tri dia
Iy khac nhau; hoan thanh 3 thoi diém khac nhau trudc va sau khi c6 QC06/2020; Tu
van thiét ké khac nhau (tu van nudc ngoai va tu van trong nude); Hinh thai kién tric
khac nhau (nha thap dang tAm, nha thap doi co cau ndi trén cao, nha choc tro1); Chu
dau tu khac nhau. Thong tin day du vé 3 toa nha trén xem tai bang 1-4; 1-5, 1-6
(muc 1.1.2), duge cham diém va danh gia trong (Bdng 3-4)

Binh ludn va danh gia:

+ Toa nha Lotte: Toa nha cao 68 ting ciu tric mat bang dang tim; ¢6 2 GLN
b tri gan 15i thang tai ting 33. Pa bd sung GLN vao giai doan sau hoan thién dé
dam bao TC PCCC nhung chua tao ra KGLN c6 két ndi tuyén cuu nan cuu hg, dién
tich rat nho chi da cho khoang 10 ting phia trén ting 33.

+ Toa nha Landmark 81: Toa nha cao 81 tang véi cau triic mat bang 4 canh,
161 ky thuat nam gitta. Co6 TLN tai tﬁng 21, 46, 65 tiép xuc truc tiép v&i1 mat ngoai.
HO tro thoat hiém co thang may ctru hoa. TLN c6 két hop voi MEP

+ Tda nha Thién nién ky Ha Dong: Toa nha cao 44 tang gom 2 thap ndi véi
nhau bang cau ndi san vuon tai tAng 17. C6 TLN tai tang 17 & ca 2 toa thap. Tang

lanh nan mdi toa gdm 2 thang thoat hiém & 156i. Toan bo TLN dé trong, két ndi voi
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nhau b1 cau noi tai tang 17, cau ndi nay 1a khoi cau trén cao 4 tang c6 cac can ho tir
tang 14 dén tang 16. Cau ndi nay co6 thé hd tro cho viéc thoat ngudi giita 2 toa thap,

cung thoat ra sdn vuon tang 17 (Hinh 3-33)

TLN két ndi tryc tiép véi hanh lang ngoai

TLN chia thanh nhiéu GLN két ndi véi sanh

thang may va thang thoat hiém

Hop k¥ thuat trong TLN TLN 2 téa nha dugc mo truc tiép ra san vuon la
noc khéi cu trén cao két ndi 2 toa nha
Hinh 3-33: Tang ldnh nan toa Thién nién ky - Ha Péng anh chup 5/2022
Ca 3 toa NSCT déu da tuan thit TCXD hién hanh dat tiéu chi 50/100 diém, it

hon s6 diém nay 1 da vi pham va khong duoc phép xay dung.
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Bang 3-4: Bang diém danh gia tinh hiéu qua cua KGLN
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3.7. Ban luan
T6 chirc khong gian lanh nan trong nha siéu cao ting & Viét Nam 1a yéu cau

bét budc da duoc quy dinh trong QCVN 06:2020/BXD. Quy chuan k§y thuit qudc
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gia — An toan chay cho nha va cong trinh. Nghién ctru mong mubn duoc déng gop
cac dé xuét giai phap t6 chitc KGLN va tiéu chi danh gia hiéu qua cac dé xuat dé ap
dung quy chuan vao thuc té mang lai hidu qua ca vé kinh té, xd hoi va nhan vin, c6
¥y nghia cho quan 1y Nha nudc, quan 1y chat luong va nguoi thiét ké.

Nghién ctru t6 chirc khéng gian 1anh nan cho nha siéu cao tang chi dam bao
cac yéu cau nhu mot khong gian luu tra an toan 1a chua du, nhit 1a dbi voi cong
trinh ¢6 chiéu cao rat 16n nhu NSCT thi viéc chay tir 46 cao hang trim mét xudng
mat dat rat kho cho ngudi manh khoe, nhitng ngudi gia, tré nho, nguoi yéu thé lai
cang khong thé. Vi viy nén t6 chirc mét KGLN an toan 1a bat budc dbi v6i nha va
cong trinh SCT. Du vay néu nhu dé khong mot khong gian 16n nhu vay nhiéu cha
dau tu sé thiét thoi, ho s& han ché dau tu nang cép cac trang thiét bi PCCC hang
nam ma chi 1am cho du nhu quy dinh. Mt khac nhiéu cu dan va nguoi lam viéc
trong cac toa NSCT tham chi khong biét TLN & dau nén khi c6 sy ¢d ho s& hoang
loan va chen l4n dim dap 1én nhau ¢ thang thoat hiém. Két hop KGLN vdi cac khu
DVCC, cac san vuon ciy xanh, cic diém sinh hoat cong dong s& lam ting do than
quen cho cu dan. Vay lam sao vura dat hiéu qua kinh té, dat duoc tinh nhan vin ma
van an toan 13 giai phap luan an dua ra nhiéu dé xuat cho phu hop. C6 dé xuat dam
bao KGLN xanh (két hop vuon trén cao, vuon trén mai), c6 dé& xuét rat ngin thoi
gian so tan néu bat budc phai so tan ra khoi toa nha (cau trén cao ndi cac khoi
NSCT), c6 giai phap dam bao san xuat va kinh doanh lién tuc khong bi gian doan
boi su ¢6 (KGLN két hop tang k§ thuat). Giai phap chia nhé TLN thanh cac GLN
(khi NSCT c6 dién tich nho, hep, ngudi sir dung it). Dé xuit tiéu chi danh gia (bao
gdm tiéu chi bat budc va tiéu chi ning cao) cic dé xuét trén nhu mot thude do cho
tinh hép dan cua NSCT dé céac chu dau tu co thé lya chon, cac nha kién trac, xay
dung c6 thé thém nhiéu giai phap 1am méi cho gia tri kién tric cta toa nha trong do
thi 16n, nhiéu gia tri mang tinh canh tranh, sdng tao doc ddo. Toa nha con cod nhiéu
kha nang dat diém cao trong tiét kiém nang lugng, dat cac chirng chi KTX toan cau
nhu LOTUS, LEED day 1a strc hap dan 16n nhat cho cac nha dau tu trong va ngoai

nudc quan tam.
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Viéc dam bao hai hoa cac tiéu chi An toan, Cong ning- K§ Thuat- Kinh té va
Nhan vin s& duoc can nhéc cho timg nha SCT, van dé mong mudn 16n nhat cia dé
xudt bd tiéu chi co6 thé kién nghi thém cho cac nha Quan 1y diéu chinh b sung cac
QC, TCXD nhu diém khuyén khich cho chii dau tu manh dan lam méi va ning cap
cac trang thiét bi dinh ky, thudng xuyén nhu c6 thé khong tinh dién tich va ting cao
ciia TLN vao hé sb sir dung dét, ting cao khong ché theo quy hoach... Viéc danh
gia gia tri cua khong gian lanh nan trong tda nha siéu cao tang cin ctr vao sd diém
ma né dat duoc, tir d6 s& 1a co sé dé cac co quan Quan 1y lay 1am can cir cho phép
hodc yéu cau cao hon cho ting tdoa nha va cac nha thau xay dung c6 trach nhiém bd
sung va hoan thién khong gian lanh nan trong nha siéu cao tang. Gia tri Nhan vin 1a
cach tiép can théng minh dé thu hat nguoi sir dung thiy duoc tinh hip dan trong toa
nha ma ho du dinh dau tu, loi ich 16n nhat ma khong gian lanh nan mang lai cho ho
khi khong co sy ¢6 1a tién ich cong cong, san vuon cdy xanh, hoa nhap con ngudi
v6i thién nhién theo chiéu thang dimg.

Tir ap dung quy chuan dén cac giai phap t6 chirc KGLN thuc té giup cho
ngudi thiét ké sang tao khong nging dua ra tic pham kién trac dat gid tri nghé thuét

cao, dé kién tric nha siéu cao tang trd thanh hinh thai kién tric dep trong db thi.
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KET LUAN - KIEN NGHI

1. Kétluan

Tir phan tich tong hop vé kién tric, két cAu NSCT trén Thé gidi va ¢ Viét
Nam, cac uu nhugc diém va kinh nghiém vé thiét ké 1anh nan, thoat nguoi cling nhu
cac xu huéng ma kién triic nén di theo dé phu hop véi sy phat trién mang tinh bén
vitng va tmg pho véi dich bénh va bién d6i khi hau trén toan cau. Luan an da dong
gop dugc 3 dé xuat va giai phap t6 chirc KGLN trong kién trac NSCT ¢ Viét Nam:

- Pé xuét cac giai phap t6 chirc khong gian 1anh nan tap trung trong va ngoai
nha siéu cao tang, xdy dung chién luoc so tin ngudi theo phuong ding két hop véi
phuong ngang dé giai quyét tdi vu bai toan thoat nguoi trong nha siéu cao ting
trong thoi gian nhanh nhét, tir 46 ing dung vao thiét ké hinh thai kién trac méi cho
nha siéu cao tang két hop lanh nan ngoai nha khi st dung cau trén cao.

- Pé xuét giai phap két hop cac chirc ning cua khong gian lanh nan dé sir
dung hiéu qua toi wu dién tich tang lanh nan nhu két hop ting lanh nan voi ting k¥
thuat, téng lanh nan c6 cac dich vu cong cong tién ich két hop vo1 sinh hoat cong
d6ng (tinh nhan vin); ting lanh nan két hop véi vuon trén cao, vudn trén mai, phi
xanh mai nha siéu cao tang bién né thanh ting lanh nan xanh, giam thiéu cho chu
dau tu va tang loi ich cho ngudi st dung.

- Pé xuét giai phap bd tri cac khong gian lanh nan phan tan thay vi tap trung
& cac tang lanh nan cho nhitng truong hop nha siéu cao ting c6 dién tich nho, mit
bang trai dai va da dién, tuyén.

- Xay dung duoc tiéu chi danh gia khong gian lanh nan, tir d6 dé xut tiéu chi
danh gid KGLN trong nha SCT gdm tiéu chi bat budc va tiéu chi nang cao, diém sd
danh gia tinh hiéu qua cta viéc dé xut giai phap to chic khong gian lanh nan trong

nha si€u cao tdng ddm bao KGLN d6 vira an toan lai vira bén vitng va nhan van.
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2. Kién nghi

+ An toan chay cho céac toa nha siéu cao tang 1a van dé cta lién nganh, can
phéi két hop gitra B Cong An, B6 Xdy dung va Ha tang do thi. C6 huéng dan linh
hoat cho pht hop véi vi tri ving mién va dinh hudng thich hop.

+ Tiép tuc nghién ctru cac van dé lién quan dén tang lanh nan dé kién nghi
xem xét cac quy dinh cu thé trong Quy chudn vé an toan chay cho nha siéu cao ting
nhu nghién ciru va dé xuat cac mg dung lién quan dén khong gian lanh nan: Ung
dung cau trén cao, vudn trén cao, phil xanh méi nha siéu cao tang.

+ Nghién clru va dé xuét céac yéu cau vé két ciu, vat liéu cho nha siéu cao
téng bat budc st dung téng lanh nan, cac yéu cau ky thuat bat budc déng bd voi
phong chay, chong chay va thiét bi chita chay tai chd.

+ Pao tao Kién tric su va K¥ su xay dung tai cac trudng dai hoc can bo sung

vao chuong trinh giang diy mon hoc vé An toan chay va An toan sinh mang.
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PHU LUC 1
Hién twgng chay va dic tinh bit chay cia lira, khoi [19,1]

a. Nhirng co sé' ly hoa cua qua trinh chay

Céu triic ngon ltra khuéch tan khi chay va dic trung cta co ché chay cac chit

Chay 14 qua trinh bién ddi 1y hoa toa nhiét ciia hdn hop chit chay va chat oxy
hoa tao thanh san pham chay.

Su tod nhi¢t xay ra ngay trong vung phan ing chay. Vung xdy ra cac phan
mg hoa hoc thudng han ché bdi mot phan khong gian rat nho. N6 c6 thé ¢d dinh
hodc dich chuyén trong khong gian tuy thudc boi dicu kién dién ra qué trinh chdy.

Su chdy cling nhu nhiéu qué trinh hoa hoc khiac déu dién ra qua hai giai
doan:

- Tao ra sy tiép x(ic phan tir giita cac phan tir chat chay va cac phan tir chét
oxy hoa (1y hoc).

- Sy twong tac giita cic phan tir chat chdy va chat 6 xy hoa chuyén doi thanh
san pham phan tmg (hoa hoc).

Trong hai giai doan thi giai doan thi hai dién ra rat nhanh va nd chi thuc hién
duogc khi c6 dit mot sb diéu kién sau: Cac phan tir o trang thai niang lugng cao; trang
thai hoat hod va mot ty 1€ nhét dinh. Su chay la mgt qué trinh khong can béng.

Khi chay bao gid cling xuat hién sy khong dong nhat vé phan tir, nong do,
truong nhiét do va van tde cac dong chuyén dong trong ving chay. Chinh yéu t6
nay da tao ra sy can thiét dé giai bai toan khong on dinh cua qué trinh chuyén do6i
chat, nhiét va hoa dong hoc trong cic dong chuyén dong. Cho nén trong nhiéu tai
liéu khoa hoc nudc ngoai con goi qua trinh chay 1a qué trinh hod nhiét phan tan.

Vi vay, cac nghién ciru vé qua trinh chdy cho phép ta giai quyét bai toan vé
qua trinh trao d6i nhiét va chat khong 6n dinh.

Vé co ban qua trinh chay thudc loai phan tmg 6xy hoa, c6 nghia 1a sy lién két
cua cac chat chay ban dau véi 6xy. Di véi sy chdy & dam chay thi chat 6xy hoé
chinh la dxy co trong khéng khi & moi truong xung quanh vung xay ra phan ung

chay, va cudng do chay duoc xac dinh khdng phai bang van téc cac phan @ng hoé
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hoc, ma bang van téc cua dong khong khi tham gia vao ving chay. Van téc caa
phan &ng hoé hoc dién ra cao hon rat nhiéu lan van téc cia céc qua trinh Iy hoc:
nhu sy khuéch tan cac chit ban dau vao ving chay va sy truyén nhiét tir ving chay
ra moi trudng Xung quanh.

Hai qua trinh nay 1a hitu han, ching quyét dinh van toc phan tng chay va
cling c6 nghia 1a chung quyét dinh van téc toa nhiét va tao ra san pham chay. Do d6
qua trinh chay & dam chay dién ra chinh ¢ viing khuyéch tan phan tir va duoc coi 1a
phuong dién ly hoc.

b. Pic tinh lan truyén chay theo chiéu ngang va chiéu ding - Qua trinh
lay lan cua dam chay.

+ Phan tich dic diém cua lua:

Lua 1a qué trinh duoc ddc trung bang sy toa nhiét, khoi va kém theo phat
sang.

Khi mot vat dé chay bt lira, hién twong chay bat dau xay ra. Khi c¢6 sy hd tro
ctia khong khi, hién twong chay chuyén sang ché do lay lan. Strc ndng lan toa ciing
v6i khoi 1a nhitng yéu té gy nguy hiém cho con ngudi.

+ Hién tugng chay

C6 mot dic diém 1a khi méi xay ra chay, ngon lira chi bung 18n khi gip vat
dé bat lira va diéu kién dé c6 hién tuong chay 13 phai c6 mot chut khong khi. Voi
dic diém do, ltra s& c6 xu hudng:

- Lan truyén sang cac khong gian thoang rong c6 nhiéu khong khi.

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

- Toa lén trén, dic biét d6i véi nhirng khong gian tréng ting.
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CAC GIAI DOAN CUA HOA HOAN
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Hinh PL1-1: Cdc giai doan cua hoa hogn
Chinh vi vay, dbi véi cac nha cao ting do 1ay lan s& 1a rt 16n. Toc do phat

trién ciia ddm chay phu thudc vao toc dg ap luc gid trén cao. Cang lén cao , g16 cang
16n. Do d6, nguy co hda hoan dén véi nguoi song trén cao cang 16n, trong khi kha
nang ctru chay lai rat nho.

+ Qua trinh lay lan ctia dam chay:

Hinh PL1-2: Qua trinh lay lan cua ddam chay
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Qua trinh bat lira duoc chia thanh 3 giai doan:

- Lira bat 1én tuong.

- Lira bét dau bung lén.

- Hoa hoan bung phat, trao do6i khong khi bi han ché.

D3 c6 rat nhidu vu chdy dién ra khong chi ¢ Chau Au, Chdu My ma con &
Chau A, va Viét Nam ké tir nam 1996 tré lai day.

c. Yéu td khoi va Khi déc

+ Khoi va sy an toan sinh mang cta con nguoi:

Khoi gay ra 3 tdc dong chinh anh hudng té1 sinh mang con nguoi:

Su téa nhié¢t tac dong truc tiép to1 kha nang chiu nhiét cia con nguoi.

Gay hi¢u qua mu mit, khién con nguoi hoang loan, khong dinh hudng duoc
vi tri dé tim duong thoat hiém trong truong hop xay ra hoa hoan.

Gay ngat thd do bi thiéu Oxy, va thém cac khi doc hai tic dong vao duong
ho hap, dic biét 1a khi CO va CO,.

Khoi 1a mot loai chat ¢ trang thai khi sinh ra khi vat chit bi chay. N6 do ba
loai chat & thé khi, thé 10ng, thé rin hdn hop tao nén. Néu thiéu di chit ¢ thé rin thi
chung loai cua khoi it nhiéu cling khac di, nhung néu chat hdn hop loai do lai cé
mot dic diém chung, d6 1a trong chat hdn hop nao ciing c6 nhiét lugng.

+ Pic diém di chuyén cua khoi khi xay ra hoa hoan

+ Hiéu tmg dang ndi ctia khoi:

Khi xdy ra hoa hoan, khoi ludn cé xu huéng dang ndi 1én trén cao. Strc nodi
ctia khoi ty 1& véi chiéu cao va do thoang cila cac tang trén. Can ¢t vao dic tinh nay
ma ngudi ta co thé dinh huéng dong di chuyén cua khoi (tuyén khoi).

Déi voi cac toa nha c¢6 161 ddc o giita va vo boc kinh bao quanh thi khéi
thoat ra mit ngoai, thong qua nhiing 15 tréng, hodc cira s6 thoang md thong ra
ngoai.

Déi voi nhitng toa nha c6 15 tréng & giita, nhitng khong gian thong tang theo

kiéu atrium hodc giéng troi thi khoi s& thoat vao bén trong va hudng 1én trén.
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Hinh PL1-3: S di chuyén cua khoéi khi xdy ra héa hogn

d. Hiéu qua cuaa ong khoi:

C)ng khoi co6 tac dung tap trung khoi - do dac diém tao ra sy chénh léch ap
suat gitip cho viéc tap trung khoi theo mot tuyén khoi. Ong khéi thuong duoc dit &
vi trf cao, Trong trudng hop khong bé tri dugc trén cao thi co thé sir dung quat hat
gi6 nhu mot yéu t6 hd tro.

Nho str dung hiéu qua cua dng khoi, nguoi ta co thé phan chia thanh 3 khu

vuc Khu vuc ap suat 4m (-), khu vuc ap suat dwong (+) va khu vuc trung tinh.
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+ Sy lan truyén khoi va liza theo chiéu ding

So db lan truyén cua lira va khoi c¢6 xu hudéng bbc tir dudi 18n trén va tir trong
ra ngoai. Cac mang tudng den trén bé mit cac chung cu bi chay cho thay khéi va
lra thot ra mit ngoai tudng va qua hé théng cira so.

Nhitng yéu té khuyén khich phat trién chum lra la:

- Su chénh léch &p suit gitta bén trong va bén ngoai nha tao luc hat gié qua
cac 15 cira, cac hanh lang hut gié, cac khe hut gi6. Ching déng vai trd quan trong
trong viéc théng gio tu nhién ciia ngdi nha, nhung ddng thoi ciing chinh 1a yéu tb
tac dong tich cuc cho dam chay phat trién. Cang 1én cao, dam chay phat trién cang
nhanh nho gi6 va su théng thoang.

Nhu vay c6 thé thay, do diéu kién khi hau néng am, do 16i séng mé cua
nguoi Viét, do cau trdc tiét kiem nguyén lidu tir cac tda nha cao tang, su lan truyén
chay va khoi cua céc toa nha cao tang ¢ Viét Nam 1a nguyén nhan khién cac vu
chay & nha cao tang c6 do phuc tap va quy mé hon so véi céc tda nha xi lanh cua
Chau Au. Viéc ngin lan truyén khoi theo chiéu dung sé lien quan t6i cau tric toa
nha

- Can tao cac san chdng chay, tranh nan theo chiéu cao

- Can luu y xtr ly cé&c giéng troi, cac éng théng gid theo chiéu dung

- Can cha y céc khe tir cac duong ong k¥ thuat do thi cong tao nén

Truong hop mit biang nha c¢é khéng gian tréng ting (ATRIUM) thi sy lan
truyén khoi cd thé thay doi theo huéng cua khong gian tréng tang con goi la
Atrium. Khong gian Atrium c6 thé tro thanh khong gian thoat khoi tich cuc néu co
quat hat gi6 tang trén cuing, hoac khoang 15 trén cing ¢6 d6 hd 16n hon cac khong
gian lan truyén xung quanh . Lic d6 ltra va khoi s& phat trién theo chiéu cao cua
khong gian trong tang.

+ Sy lan truyén khoi va liza theo chiéu ngang

Sy lan truyén khdi va ltra theo chiéu ngang doi hoi viéc ngan chia khong gian

trong mét tang tao nén cac khoang chay theo chiéu ngang va tao thanh cac khong



PL-7

gian tach biét I1a su can thiét, theo quy chuan. Theo d6, mdi khoang chay tir 800-
1100m?2 tdy theo bac chiu lira tir 1-5. Hé thong caa Sap, vach ngin chéng chay di
dong, hoac hang rao nudc dugc su dung trong truong hop nay (Hinh PL1-4Hinh
PL1-4)

Hinh PL1-4: Hé thong Cira ngan khéi, cira sap
Tuy nhién ddy 13 van dé phac tap voi Kién tric su boi diéu quan trong khdng

chi la tch biét cac khoang ngan chay véi noi phat chay, mag con phai tch biét cac
khoang ngin chay véi cac khdng gian giao thong. Kinh nghiém tai Han quéc cho
thdy, trong trudng hop xay ra hoa hoan, cac thang bo , ké ca thang di dong tai siéu
thi hodc vian phong déu co thé tro thanh thang thoéat hiém nho hé thong rém ngin
chay, khéi linh hoat duoc kich hoat dé tao nén buc tuong ngin chiy khoi bao
quanh. Khai niém mat bang théng minh cho kién trac su khong phai chi lién quan
ti to chirc cong ning hop Iy va thim my ma con phai 1am sao dé hinh thanh céc
khoang chay mét cach don gian nhat ma khong anh huong téi ¥ d6 t6 chirc khdng
gian cua KTS.



PL-8

Co ché Iy héa dé dap tit dam chay [9]

a. Co ché 1y héa dap tit dam chay.

Dép tit dam chdy c6 hiéu qua 13 bién phap cudi ciing dam bao an toan chay.

Khi dam chay xuét hién thi vAn d& dit ra cho cac chuyén gia PCCC 1a 1am
thé nao dé khong ché va dap tit no, tc 1a han ché dién tich dam chay ¢ muc toi
thiéu c6 thé, bang cach ngin chin sy lan truyén cia dam chay, giam tdc do ting
truong ctia dam chay, khdng ché no, giam cudng d6 chdy, cudng do sinh khoi, dam
bado cho viéc ctru nguoi bi nan an toan va dap tat dam chay mot cach co6 hi¢u qua.
Pé thuc hién duoc diéu nay, co thé béng nhiéu cach va phuong tién khac nhau nhu
cac giai phap kién tric xay dung, sit dung cac trang thiét bi phuong tién k¥ thuat
dic biét (cac hé théng chira chay tu dong, chdng tu khoi), cac quy dinh, cac tiéu
chuan xay dyng nha va cong trinh, va cudi cing 1a ap dung cac bién phap tich cuc
cta luc luong chita chady. Mudn vay, can phai nam viing quy luat chay, co so 1y hoa
su phat trién dam chay va sy phu thudc ctia n boi dang, ché d6 chay, diéu kién va
dic diém cua ddi twong chay.

Nhi¢m vy co ban cua luc luong chita chdy 1a bao dam an toan tinh mang cua
con nguoi cling nhu tai san khoi sy de doa cta dam chdy, dong thoi dap tat dam
chay mot cach nhanh nhét véi luc lugng, phuong tién chita chdy tdi thiéu va mirc
thiét hai do chay gay ra thip nhat.

Pé dat dugc muc dich trén thi doi hoi luc lugng chira chay chuyén nghiép
phai biét ap dung cac phuong phap va bién phap chita chay mot cach khoa hoc, xéac
dinh dung hudéng tan cong chinh, td chtrc cac hoat dong dap tat dam chay mdt cach
hop 1y, chon ding phuong tién chira chdy va stir dung ching mot cach hi¢u qua.

Nhu vay, néu thiéu sy hiéu biét vé co s 1y hoa ciia qua trinh phat trién va
dap tit dam chay thi khong thé thiét ké hé thong bao chita chay tu dong phu hop va
khong thé dua ra cac chién thuat chita chay dung dan, khong thé thiét ké ché tao cac

trang thiét bi chita chdy c6 hiéu qua cho luc luong chita chdy.
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Trong khi do, viéc td chuc trién khai thuc hién cac hoat dong dap tat dam
chay 12 nhiém vu co ban cia cong tac chira chay, 1a khau cudi cing cta hé thong
cac hoat dong dam bao an toan chay.

Trong nhiéu truong hop hoat dong dap tat dam chdy c6 ¥ nghia cuc ky quan
trong. Do do, néu céac hoat dong nay khong duoc thuc hién tdt s& dan dén hau qua
nghiém trong anh hudng nhiéu dén kinh té - x3 hoi.

b. Dap tit dam chay 1a thwe hién qua trinh Iy — héa.

Dap tat dam chay, tir quan diém 1y hoc 1a lam nging qué trinh chay ¢ moi
hinh thirc, ¢6 nghia 1a tao ra trong ving chdy cac diéu kién loai trir kha nang tiép
dién qua trinh phan ng chay & cac dang (chdy ngan, chdy thanh ngon Itra). D¢ hicu
1d ban chat vin dé nay, ta bat dau tir viéc phan tich cic yéu té can va diéu kién du
cho qué trinh chay khuyéch tan.

Thuc chit cia cac yéu t6 can va diéu kién du c6 thé minh hoa béng so do tam

giac chay truyén thong. Chét chay - chat 6xy hod - ngudn nhiét.

Sy

Hinh PL1-5: So d6 tam giac chay

Tir so d6 ndy, ta thiy su chay khong thé ton tai néu nhu loai bé mot dinh
hodc cat dut bt ky mot canh ndo ctuia tam giac. That vay, néu nhu ta loai bo mot
dinh 13 chat chay, ttrc 1 cach ly chit chay khoi ving chay thi su chay sé& tit. Hién
tuong nay ciing lip lai néu ta loai bé ngudn nhiét hodc chat 6xy hoa cuia tam giac

chay.
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Mot vi du don gian vé dap tit dam chay bang cach loai bo chét chay hay noi
cach khéc 13 loai bo dinh CC cua tam giac, d6 1a dap tat dam chay chat 1ong hoic
chét khi & duong dng cong nghé bi v&, bang cach dong cac van trén dudng 6ng
chinh, hoic bang cich nao d6 ngin can khong cho chat 1ong, chat khi xam nhap
vung chay nira.

Mot vi du khac vé dap tit dam chay bang cach cit bo mot trong ba dinh cua
tam giac chay hay cat dit mot trong ba canh cta né 1a dung vai bat hodc chin thim
nuéc bit kin 1én miéng thung chira chat 1ong chay (kich thudc chan du dé bit kin
dién tich miéng thung). Chira chay chat 10ng chdy ¢ bé chira bang cach tao ra 16p
bot cach ly chat chay khoi viing chay ciing 13 thyc hién nguyén 1y trén. Co ché dap
chay nay ciing c6 thé 4p dung ddi véi cac dam chay chat rin, vi du nhu viéc thao do
céu kién tao khoang cach...

Vi du vé dap tat dam chay bang cat boé dinh thir hai ciia tam giac - chat 6xy
hod - 1a truong hop dap tit dam chdy & cic tAng ham, khoang hang tau thuy, ham 16
bang cach dong tat ca cac cira khong cho khong khi vao ving chay thi ddam chay sé
tat. Phuong phap nay chi ap dung dbi v6i dam chay khuyéch tan c6 ngon lira (ndng
d6 oxy tbi thiéu 12 14+15%), con chay am i, chay khong c6 ngon lira xay ra khi gia
tri ndng d6 nay tham chi rat thap (5+6%) thi phuong phap nay khong cé tac dung. &
day ciing can phai nhd rang, khi md cira phong bi chdy, khong khi vao phong lam
cho ham luong 6xy ting cao hon, lam cho qua trinh chay bung 18n bat ngd va doi
khi xay ra nd hdn hop san pham nhiét phan va san pham chay khong hoan toan tich
tu trong phong.

M5t sb vi du dién hinh dé minh hoa co ché dap chay bé“mg cach cét bo dinh
thir ba ciia tam giac - ngudn nhiét - 1a thi nghiém dép tat ngon lira chdy khuyéch tan
ctia dén khi bang ludi kim loai. Ta dwa ludi kim loai vao phan dudi cia ving chay
khuyéch tan, sau d6 nang lugi kim loai 1én, viing chay ciing dugc nang theo cho dén
khi cét dut hoan toan ngon ltra khoi miéng 6ng phun khi chay.

Co ché nay ciing twong ty nhu khi ta ding chat n dé dap tit dam chéy giéng

phun dau khi. Khi dwa chit nd vao phia trén miéng giéng phun, khi nd, dudi ap suit
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cua san phém nd, ngon lra s€ bi tach khoi chét chay va sy chay duoc loai tru.
Nhung diéu ndy chi thé hién mét cach tuong ddi vé co ché va cac phuong phap dap
chay.

Lap luan mot cach chinh x4c va khoa hoc hon vé ban chat 1y hoa va co ché
1am ngimng sy chay c6 thé thiy tir viée phan tich cau tric cua ngon lira. Trudng nhiét
d6 va cac qua trinh nhiét dong ¢ ving chay dua trén mé hinh nhiét ciia co ché chay.
bay duogc goi la thuyét nhiét tit dan cua ngon lura. Thuyét nhiét tit dan cua ngon lira
da duoc cac nha khoa hoc X6 Viét vién sy han 1am IA. B. Zendévic, gido su, tién s§
L. A. Vulix, V. L. Blinov... xay dung, dugc ing dung rong rai trong cong tdc nghién

ciu va thue tién.
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PHU LUC 2
Cau thang b thoat hiém N1, N2, N3 [31]

Muc 3.4.13. [31]Trong cac nha c6 chiéu cao 16n hon 28 m, ciing nhu trong
cdc nha Nhom F5 hang A hodc B phai b tri budng thang bd khong nhiém khoi,
trong d6 phai b tri budng thang loai N1.

CHU THICH: Budng thang bd N1 c¢6 thé dugc thay thé nhu di néu trong
2.5.1c) véi diéu kién hé thdng cung cip khong khi bén ngoai vao khoang dém va
vao budng thang phai duoc cp dién tir 03 ngudn wu tién (01 ngudn dién ludi va 02
ngudn may phat dién dy phong hodc 02 nguén dién wu tién va 01 ngudn dién dy
phong) bao dam nguyén tic duy tri lién tuc ngudn dién cip cho hé théng hoat dong
6n dinh khi c6 chay xay ra.

Cho phép:

+ Bb tri khong qua 50 % budng thang bo loai N2 trong cac nha nhom F1.3
dang hanh lang.

+ B4 tri khong qua 50 % budng thang bd loai N2 hodc N3 c6 ap suat khong
khi duong khi chay trong cac nha nhom F1.1, F1.2, F2, F3 va F4.

+ B tri budng thang bd loai N2 va N3 ¢ chiéu sang tu nhién va ludn co6 ap
suat khong khi duong trong cac nha nhém F5 hang A hoic B.

+ B tri budng thang bd loai N2 hodc N3 cé ap suat khong khi duong khi
chdy trong cac nha nhom F5 hang B.

+ B tri budng thang bd loai N2 hodc N3 cé ap suat khong khi duong khi
chay trong cic nha nhom F5 hang C hodc D. Khi b tri budng thang b loai L1 thi
budng thang phai duoc phan khoang bang vach ngin chay dic qua mdi 20 m chiéu
cao va 16i di tir khoang nay sang khoang khac ciia budng thang phai dat & ngoai

khéng gian cua budng thang.
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~ Budng thang N1

KHONG GIAN BEN
TRONG NHA

KHONG GIAN BEN
TRONG NHA

Gac trong cua nha

L C .—J
m = 3 an
L6 clra sb Tuwérng ngoai

Ban céng (1a mét khoang dém khéng nhiém khoi)

“Poan tiép ndi clia twong
ngoai va tao sy nhd ra
ngoai cua truc tuérng ngoai

Nguyén tic chung: Ngoai ra, cac yéu cAu sau van phai dam bdo:
1. Néu b < 1,2 m < khéng quy dinh khoang céch a 4,¢21,2m
2. Néub>12mva<40m-> cothéldyazb 5dz20m
3. Néubz40m>layaz=40 6.ez 1,2m

Hinh PL2-1: Minh hoa cdc quy dinh vé bo tri buo”‘ng thang bo loai N1

+ Dbi v6i nha chung cu (F1.3) ¢6 chiéu cao 16n hon 28 m nhung khong qua
75 m va tong dién tich cac cin ho trén mdi tang khéng qua 500 m2, cho phép bb tri
01 budng thang bo thoat nan néu 16i ra thoat nan cta tang phu hop véi quy dinh
trong 3.2.6, cac can hy duogc trang bi dau bao chay dia chi, c6 chita chay ty dong &
tat ca cac ting va dam bao yéu cau kém theo nhu sau:

+ Dung budng thang bo loai N1 trong nha kiéu hanh lang;

+ Dung budng thang b loai N2 hodc N3, két hop mot thang may 1a thang

may chita chay, trong nha kiéu don nguyén.
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TUGNG
NGAN CHAY

TUONG ‘“

NGAN CHAY

Gid vao

Giéng
théng gidé

Giéng
théng gidé

_ _!_

TRONG BUONG THANG Gi6 vao
KHONG CAN cO AP KHOANG DEM

BUONG THANG CO AP SUAT KHONG KHI c6 AP SUAT

SUAT KHONG KHi
DUONG

DuroNG KHONG KHi

DUFONG

cUA
NGAN
CHAY

cuA
NGAN
CHAY

a) Budng thang bd khong nhiém khoi loai N2 b) Budng thang b khéng nhiém khoi loai N3

Hinh PL2-2: Vi du minh hoa busng thang bé khdng nhiém khéi logi N2 va N3

L6i ra thoat nan va I6i ra khan cap

Céc 16i ra duge coi 1a 1i ra thoat nan (con goi la 161 thoat nan) néu:

a) Dan tlr cac gian phong & tang 1 ra ngoai theo mot trong nhiing cach sau:

- Ra ngoai tryc tiép.

- Qua hanh lang.

- Qua tién sanh (hay phong cho).

- Qua budng thang bo.

- Qua hanh lang va tién sanh (hay phong cho).

- Qua hanh lang va budng thang bo.

b) Dan tir cic gian phong cia tang bat ky, trir ting 1, vao mot trong cac noi
Sau:

- Tryc tiép vao budng thang bo hay t6i cau thang b loai 3.

- V4o hanh lang dan truc tiép vao budng thang bd hay t6i cau thang bo loai 3.

- Vao phong st dung chung (hay phong chd) c6 16i ra truc tiép dan vao

buéng thang bg hoac tdi cau thang bd loai 3.
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- Vao hanh lang bén cta nha dudi 28 m dén truc tiép vao cau thang bo loai 2.

¢) Dan vao gian phong lién ké (trir gian phong nhém F5 hang A hodc B) trén
cing ting ma tir gian phong nay cé cac 16i ra nhu duoc néu & a) va b). Ldi ra din
vao gian phong hang A hoic B dugc phép coi 1a 16i ra thoat nan néu né dan tir gian
phong k¥ thuat khong c6 chd cho ngudi 1am viée thudng xuyén ma chi dung dé
phuc vu cac gian phong hang A hoac B néu trén.

- Céc 16i ra tir cac tang ham va ting nira ham 12 16i ra thoat nan khi thoat truc
tiép ra ngoai va tach biét v4i cac budng thang bd chung cua nha (xem minh hoa &
Hinh PL2-3)

Cho phép b6 tri:

- Céc 16i ra thoat nan tir cac ting ham di qua cac budng thang bd chung c6 16i
di riéng ra bén ngoai dugc ngin cach voi phan con lai cua budng thang bd bang
vach dac ngan chay loai 1 (xem minh hoa ¢ Hinh PL2-3).

- Céc 16i ra thoat nan tir cac ting him va tang ntra ham c6 bd tri cac gian
phong hang C, D, E, di vao cac gian phong hang C4, D va E va vao sanh nam trén
tang mot ctia nha nhom F5 khi bao dam cac yéu cau cta 4.25.

Léi ra thoat nan cua phin buéng thang =
tir ting ham lén dan tryc tiép ra bén ngoai \\

Léi ra thoat nan & vao budng

Santang2 — thang bo i cac tang trén

Cau thang bd
tll cac tang trén
chi xudng dén san tang 1

,— Ldi ra thoat nan cia
phén budng thang
Ui cac tang trén xudng sanh tang 1

Mat nén ngoai nha _
R — Mat san tang 1,

cao trinh thoat nan
ra ngoai nha

Vach ngan chay loai 1,
ngan chia cac phan budng thang

Céu thang bé tJ tang hdm 1
chilén dén san tang 1

/— Nén tang ham

Vach ngan chay loai 1

ngan chia phan budng thang

(i tang ham 1 1én vai

phén budng thang

1l cac tang trén xudng

L&i ra di vao budng thang
1 san tang ham 1

Hinh PL2-3: Léi ra thodt nan tir tc”ing ham lén dwoc bé tri thodt truc z‘ié’p ra

bén ngoai
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- Cac 16i ra thoat nan tir phong chd, phong giri 6, phong hit thude va phong
vé sinh & cac ting ham hodc tdng nira hAm cta nha nhém F2, F3 va F4 di vao sanh
cta tang 1 theo cc cau thang bo riéng loai 2

- Khoang dém, ké ca khoang dém kép trén 16i ra ngoai truc tiép tir nha, tir
tang him va tang nira ham.

+ Céc 16 ra khong duogc coi la 16i ra thoat nan néu trén 16i ra nay co dat ctra
hay céng ¢6 canh mé kiéu truot hodc xép, ctra cudn, clra quay.

C4c cira di c6 canh mé ra (cira ban 18) nim trong cac cira hay cong noi trén
dugce coi 1a 11 ra thoat nan néu duoc thiét ké theo ding yéu cu quy dinh.

+ S6 lugng va chiéu rong cua cac 16 ra thoat nan tir cac gian phong, cac tang
va cac ngdi nha duoc xac dinh theo sd luong ngudi thoat nan 16n nhat co thé di qua
chung va khoang cach gidi han cho phép tir chd xa nhét c6 thé c6 ngudi (sinh hoat,

lam viéc) tdi1 161 ra thodt nan gan nhat.

L&i ra thoat nan & vao budng

San tang 2 thang bé tl cac tang trén

Céu thang bo
tul cac tang trén
chi xudng dén san tang 1

~— Léirathoatnan cla
phé@n budng thang
1 cac tang trén xuéng sanh tang 1

Léi ra thoat nan cua phéan
buéng thang tir ting him lén
dén vao sanh tang 1

va c6 16i di riéng ra bén ngoai

Mat nén ngoai nha

Vach ngan chay loai 1
ngan chia cac phan budng thang Mat san tng 1,
cao trinh thoat nan
Cau thang bo t tang hdm 1 ra ngoai nha

chilén dén san tang 1
Nén tang ham
Vach ngan chay logi 1
ngan chia phan budng thang
1l tang ham 1 1én véi
phan budng thang
til cac tang frén xuéng

L&i ra di vao budng thang
tl san tang hdm 1

(s)
Hinh PL2-4: Léi ra thoat nan tir ting ham 1én duoc bb tri thoat vao sanh tang
mot sau d6 c6 16i di riéng dé thoat ra bén ngoai
CHU THICH 1: S6 lugng ngudi thoat nan 16n nhét tir cac khong gian khac

nhau cua nha hoac phén nha duoc xac dinh theo Phu luc G, muc G.3.
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CHU THICH 2: Ngoai cac yéu cau chung duoc néu trong quy chuin nay,
yéu cau cy thé vé sb luong va chiéu rong cua cac 16i ra thoat nan duoc néu trong
quy chuan k¥ thuét cho ting loai céng trinh. Phy luc G néu mét sé quy dinh cu thé
cho cac nhém nha thuong gap.

Khi gian phong hodc nhém cac gian phong c6 s6 ngudi sir dung dong thoi
16n hon 50 nguoi va c6 tinh nguy hiém chay theo coéng ning khac voi ngdi nha thi
phai dam bao 16i thoat nan riéng cho cac gian phong do (truc tiép ra ngoai hodc vao
budng thang b thoat nan).

+ Céc gian phong sau phai c6 khong it hon hai 16i ra thot nan:

- Céc gian phong nhom F1.1 ¢6 miat dong thoi hon 15 ngudi.

- C4c gian phong trong cac ting ham va tang nira hAm c6 mit dong thoi hon
15 nguoi; riéng cac gian phong trong ting ham va tang nira him c6 tir 6 dén 15
ngudi c6 mat dong thoi thi cho phép mot trong hai 16i ra tuan theo cac yéu cau cia
3.2.13d).

- Céc gian phong c6 mit dong thoi hon 50 nguoi.

- Céac gian phong nhém F5 hang A hodc B ¢6 s6 ngudi 1am viéc trong ca
d6ng nhat 16n hon 5 ngudi, hang C - khi s6 nguoi lam viéc trong ca dong nhat 16n
hon 25 nguoi hodc co6 dién tich 16n hon 1 000 m2.

- Cac san cong tac ho hoac cac san danh cho nguodi van hanh va bao dudng
thiét bi trong cac gian phong nhoém F5 c6 dién tich 16n hon 100 m2 - ddi véi cac
gian phong thudc hang A va B hodc 16n hon 400 m2 - d6i véi cac gian phong thudc
cac hang khac.

- Céc gian phong nhom F1.3 (cin ho) duoc b tri & ca hai ting (2 cao trinh -
thudong goi 1a can ho thong tang), khi chiéu cao bb tri ciia ting phia trén 16n hon 18
m thi phai c6 16i ra thoat nan tir mdi tang.

+ Céc tang nha thudc cac nhom sau dy phai c6 khong it hon hai 16i ra thoat
nan:

-F1.1; F1.2; F2.1; F2.2; F3; F4.
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- F1.3 khi tong dién tich cac cin ho trén mot ting 1én hon 500 m2 (d6i véi
céc nha don nguyén thi tinh dién tich trén mot tang ciia don nguyén). Trudng hop
té)ng dién tich nhé hon 500 m2 va khi chi c6 mdt 1i ra thoat nan tir mot tﬁng, thi tur
mdi can ho & do cao 16n hon 15 m, ngoai 16i ra thoat nan phai c6 mot 16i ra khan
cap theo 3.2.13.

- F5, hang A hoidc B khi s6 ngudi lam viée trong ca dong nhat 16n hon 5
nguoi, hang C khi s6 ngudi 1am viée trong ca dong nhat 16n hon 25 ngudi.

Céc tang ham va nira him phai c6 khong it hon hai 16i ra thoat nan khi c6
dién tich 16n hon 300 m2 hoidc dung cho hon 15 ngudi c6 miat dong thoi.

Cho phép c6 mot 16i ra thoat nan tir mdi tang (hodc tir mot phan cua ting
dugc ngan cach khoi cac phan khac cia ting bang cac bd phin ngin chay) c6 nhom
nguy hiém chay theo cong niang F1.2, F1.4, F2, F3, F4.2, F4.3, F4.4 v6i s6 nguoi
trén mdi tang, tinh theo Bang G.9 (Phu luc G), khong vuot qua 20 nguoi va khi 16i
thoat nan di vao budng thang bo khong nhiém khoi ¢ cira di ngin chay loai 2 (theo
Bang 2), dong thoi phai dam bao mot trong nhiing diéu kién sau:

- Bdi v6i nha co chidu cao khong qua 15 m thi dién tich mdi tang khong
duoc 16n hon 300 m2.

- Béi voi nha c6 chiéu cao tir trén 15 m dén 21 m thi dién tich mdi tang
khong duge 16n hon 200 m2 va toan bd nha duge bao vé bang hé thong chira chay
tu dong.

+ S0 161 ra thoat nan tir mot tang khong dugc it hon hai néu ting nay c6 gian
phong c6 yéu cau s6 16i ra thoat nan khong it hon hai.

S4 16i ra thoat nan tir mot ngdi nha khong duoc it hon s6 16i ra thoat nan tir
bat ky ting nao ciia ngdi nha do.

+ Khi c6 tir hai 16i ra thoat nan tré 1én, chiing phai duoc bé tri phan tan va
khi tinh toan kha nang thoat nan ciia cac 1i ra can gia thiét 1a ddm chay da ngan can
khong cho ngudi sir dung thoat nan qua mdt trong nhirng 1i ra d6. Céac 16i ra con lai
phai dam bao kha ning thoat nan an toan cho tit ca sé nguoi c6 trong gian phong,

trén tang hodc trong ngdi nha do.
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Khi mot gian phong, mot phan nha hoic mot tang ctia nha yéu cau phai co tir
2 16i ra thoat nan trd 18n, thi it nhat hai trong s6 nhimg 16i ra thoat nan dé phai duoc
b tri phan tan, dat cach nhau mot khoang bﬁng hodc 16n hon mdt nira chiéu dai cua
duong chéo 16n nhit ciia mat bang gian phong, phan nha hoic tang nha d6. Khoang
cach gitra hai 16i ra thoat nan duoc do theo duong thing ndi giita hai canh gan nhat
cua chung.

Néu nha duoc bao vé toan bd bang hé théng chita chay ty dong Sprinkler, thi
khoang cach nay c6 thé giam xudng con 1/3 chiéu dai dudong chéo 16n nhat ciia cac
khdng gian trén .

Khi c¢6 hai budng thang thoat nan ndi voi nhau bang mot hanh lang trong thi
khoang cach gitia hai 16i ra thoat nan (ctra vao buéng thang thoat nan) dugc do doc
theo duong di chuyén theo hanh lang d6 (Hinh PL2-5). Hanh lang nay phai dugc
bao vé theo quy dinh trong 3.3.5.

Twong ngan chay
bao vé hanh lang
22 i
N\ Cira
A " ngan chay
3N X
°é_-:- “% Khu vire sir dung
g :
@ ‘“.3%
=)
*
X
Cira - 5\
ngan chay
/ Clra
ngén chay
Bwong thoat nan / Tl:r{]’ng ngén chay
khoéng phan tan Khu vire str dung bdo vé hanh lang
gilra cac 161 ra thoat wona nhb
nan N

N

Hinh PL2-5: Minh hoa vé nguyén tic dam bdo khodng phan tan ciia 16i ra
thoat nan doi véi mdt bang mét tang nha
+ Chiéu cao thong thuy cta 16i ra thoat nan phai khong nhoé hon 1,9 m, chiéu

rong thong thuy khong nhé hon:
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+ 1,2 m - tir cic gian phong nhom F1.1 khi sb ngudi thoat nan 16n hon 15
ngudi, tir cac gian phong va nha thudc nhom nguy hiém chay theo cong ning khac
6 s6 ngudi thoat nan 16n hon 50 ngudi, ngoai trir nhom F1.3.

+ 0,8 m - trong tat ca cac trudng hop con lai.

Chiéu rong cta cac cira di ra bén ngoai ctia budng thang b cling nhu cua cac
ctra di tir budng thang bo vao sanh khéng dugce nho hon gia tri tinh toan hodc chiéu
rong cua ban thang dugc quy dinh tai 3.4.1.

Trong moi trudng hop, khi x4c dinh chiéu rong ctia mot 16i ra thoat nan phai
tinh dén dang hinh hoc cua duong thoat nan qua 16 ctra hodc cira dé bao dam khong
can trd viée van chuyén cac cang tai thuong ¢ ngudi nam trén.

+ Céc clra ctia 10i ra thoat nan va céc ctra khac trén duong thoat nan phai
dugc mé theo chiéu 16i thoat tir trong nha ra ngoai.

Khéng quy dinh chiéu mé cua cac cira dbi voi:

- Cac gian phong nhom F1.3 va F1.4.

- Céc gian phong c6 mit dong thoi khong qua 15 nguoi, ngoai trir cac gian
phong hang A hoac B.

- C4c phong kho c6 dién tich khong 16n hon 200 m2 va khong c6 chd cho
nguoi lam vi¢c thuong xuyén.

- Céc budng vé sinh.

- Céc 16i ra dan vao cac chiéu thang ciia cac cau thang b loai 3.

+ Céc cra clia cac 16i ra thoat nan tir cac hanh lang tang, khong gian chung,
phong chd, sanh va budng thang bo phai khong c6 chét khoa dé co thé mé dugce cira
tu do tir bén trong ma khong can chia. Trong cac nha chiéu cao 16n hon 15 m, cac
canh ctra noi trén, ngoai trir cac ctra cia can hg, phai l1a cura dac hodc vdi kinh
cuong luc.

Céc cira clia 16i ra thoat nan tir cac gian phong hay cac hanh lang dugc bao
vé chéng khoi cudng buc, phai 1a ctra dac dugc trang bi co cau tu dong va khe cua
phai duge chén kin. Cac cira nay néu can dé mo khi sir dung, thi phai duoc trang bi

co cau ty dong dong khi co chay.
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Dbi voi cac budng thang b, cac cira ra vao phai co co cdu ty dong va khe
ctra phai dugc chén kin. Céc ctra trong budng thang bé mé truc tiép ra ngoai cho
phép khong c6 co cdu tu dong va khong can chén kin khe ctra. Ngoai trir nhitng
truong hop dugc quy dinh riéng, cira ciia budng thang bd phai dam bao 1a cira ngin
chay loai 1 ddi v&i nha ¢ bac chiu lra L II; loai 2 ddi véi nha ¢ bac chiu lia 111,
IV; va loai 3 dbi v6i nha co bac chiu ltra V.

Ngoai nhimg quy dinh dugc néi riéng, cac cira cua 16i ra thoat nan tir cac
hanh lang tang di vao budng thang bd phuc vu tir 04 ting nha trd 1én (ngoai trir
trong cac nha phuc vu muc dich giam giit, cai tao) phai dam bao:

- Tat ca cac khoa dién lap trén cira phai ty dong md khi hé thong bao chay tu
dong cua toa nha bi kich hoat. Ngay khi mét dién thi cac khoa dién d6 cling phai tu
dong md.

- Nguoi st dung budng thang ludn c6 thé quay tro lai phia trong nha qua
chinh ctra vira di qua hodc qua céc diém b tri cira quay trd lai phia trong nha.

- B4 tri trudc cac diém quay trd lai phia trong nha theo nguyén tic cac canh
ctra chi dugc phép ngin can viéc quay trd lai phia trong nha néu dap Gng tat ca cac
yéu cau sau:

+ C6 khong it hon hai ting, & d6 c6 thé di ra khoi budng thang bo dé dén mot
161 ra thoat nan khac.

+ Co khong qua 4 tang nam gitta cac tAng nha c6 thé di ra khoi budng thang
bo dé dén mot 16i ra thoat nan khac.

+ Viéc quay trd lai phia trong nha phai c6 thé thyc hién dugc tai tang trén
cung hoic tang dudi lién ké voi tang trén cing dugc phuc vu boi budng thang bo
thoat nan néu tang nay cho phép di dén mot 16i ra thoat nan khac.

+ Cac ctra cho phép quay tré lai phia trong nha phai dugc danh diu trén mit
ctra phia trong budng thang bang dong chir “Cira c6 thé di vao trong nha” véi chiéu
cao cac chir it nhat 1a 50 mm, chiéu cao b6 tri khong thap hon 1,2 m va khong cao

hon 1,8 m.
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+ Céc ctra khong cho phép quay tré lai phia trong nha phai c6 thong bao trén
mit ctra phia trong budng thang dé nhan biét duoc vi tri ctia cira quay trd lai phia
trong nha hodc 16i ra thoat nan gan nhat theo tirng huéng di chuyén.

CHU THICH: Péi v6i cac cira khong cho phép quay trd lai phia trong nha, &
mit cira phia hanh lang trong nha (ngoai budng thang) nén cé bién canh bao ngudi
st dung khong thé quay tré lai phia trong nha dugc khi ho di qua ctra do.

+ Céc 16i ra khong thoa min cac yéu cau ddi voi 16i ra thoat nan c6 thé duoc
xem 12 16i ra khan cap dé ting thém muc d6 an toan cho nguoi khi co chay. Cac 16i
ra khan cép khong dugc dua vao tinh toan thoat nan khi chay.

+ Ngoai truong hop di néu ¢ 3.2.12, cac 16i ra khan cap con gom cé:

a) L4i ra ban cong hodc 16gia, ma ¢ d6 c6 khoang tudng dic v6i chidu rong
khong nhé hon 1,2 m tinh tir mép ban cong (16gia) t6i 6 cira s (hay ctra di lap kinh)
hoac khong nhé hon 1,6 m giira cac 6 ctra kinh mo ra ban cong (16gia).

b) Lbi ra ddn vao mét 16i di chuyén tiép ho (cau vuot) dan tiép dén mot don
nguyén lién ké ctia nha nhém F1.3 hodc dén mot khoang chéy lién ké. Lbi di chuyén
tiép ndy phai c6 chiéu rong khong nhé hon 0,6 m.

¢) Ldi ra ban cong hoic 16gia, ma & d6 ¢ trang bi thang bén ngoai ndi cac
ban cong hodc 16gia theo timg tang.

d) Lbi ra bén ngoai truc tiép tir cic gian phong c6 cao trinh san hoan thién
khong thip hon 4m 4,5 m va khong cao hon 5,0 m qua ctra s6 hodc cira di c6 kich
thude khong nho hon 0,75 m x 1,5 m, ciing nhu qua cira nip c6 kich thuéc khong
nho hon 0,6 m x 0,8 m; khi d6 tai cac 16i ra nay phai dugc trang bi thang leo; do dbe
cua céc thang leo nay khong quy dinh.

e) L6i ra mai ciia nha c6 bac chiu lira I, IT va III thudc cip SO va S1 qua cira
s0, ctra di hodc cua ne"lp voi kich thude va thang leo dugc quy dinh nhu tai muc d).

+ Trong cac tang k¥ thuat cho phép bd tri cac 16i ra thoat nan véi chiéu cao
khong nhé hon 1,8 m.

Tir cac tang ky thuét chi dung dé dit cic mang k¥ thuat cong trinh (dudng

ong, duong day,...) cho phép bd tri 16i ra khan cip qua ctra di véi kich thudc khong
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nhoé hon 0,75 m x 1,5 m hodc qua ctra nip voi kich thudc khong nhé hon 0,6 m x
0,8 m ma khong can b tri 16i ra thoat nan.

Khi ting k¥ thudt c6 dién tich téi 300 m2 cho phép bd tri mot 1i ra thoat
nan, con cr mdi dién tich tiép theo nho hon hodc bang 2 000 m2 thi phai bd tri thém
khong it hon mot 16i ra thoat nan.

Trong céc tang k¥ thuat ham céc 16i ra nay phai duoc ngin cach véi cac 16i ra

khac cua ngdi nha va dan tryc ti€p ra bén ngoai.



PL-24

PHU LUC 3

Trong thiét ké nha cao tang, dé dat t6i mot giai phap két cau hop 1y thi can
phai phdi hop dugc 3 diéu kién sau: kha ning chiu luc, cac yéu cau st dung binh
thuong (dao dong, chuyén vi) va do 6n dinh. Yéu td anh hudng 16n nhét 12 tai trong
ngang, cong trinh cang cao thi anh huéng nay ddi véi hinh dang két ciu cang 16n.
Khi chiéu cao cong trinh ting 1én thi cic yéu td sau tré nén hét sirc quan trong:

« Anh huéng cua tai trong ngang do gi6 va dong dat;

« Viéc xac dinh d6 16n cua tai trong ngang dua vao thiét ké;

« Chuyén vi ngang tai dinh cong trinh va chuyén vi 1éch gitra cac mirc tang;

« Gia toc dao dong;

« Anh huéng ctia chuyén vi ngang dén cac bo phan khong chiu luc;

* Hi¢u Ung udn doc (P — Delta), chuyén vi do tir bién, chuyén vi chénh Iéch
giita cac két cdu chiu tai trong thang dung;

« On dinh téng thé chéng lat va chéng truot;

« Tam quan trong cua cac cau kién chiu kéo;

« Viéc xét toi cac twong tac nén va cong trinh.

Pé khai niém nha nhiéu tang mang tinh khoa hoc hon, Uy ban qubc té vé nha
nhiéu tang da dua ra dinh nghia sau: Nha nhiéu ting 1a mot nha ma chiéu cao cia no
c6 anh huong dén y d6 va cach thirc thiét ké. Hodc noi cach khac tong quat hon:
Mot cong trinh xay dung dugc xem 13 nhiéu ting & mot ving hodc mot thoi ky nao
d6 néu chiéu cao cua nod quyét dinh cac diéu kién thiét ké, thi cong hodc sir dung
khéc véi nha thong thuong.

A. Pdc diém sir dung vit lidu:

Trong két cAu nha nhiéu tﬁng, viéc st dung vat li€u cho két cAu chiu luc va
két cau bao che c6 nhitng doi hoi nhat dinh.

Pic diém ndi bat vé phuong dién chiu luc cua nha cao ting 1a cac cu kién
chiu cic tai trong dung va tai trong ngang 16n. Dé du kha niang chiu luc dong thoi
dam béo tiét dién céc chu kién thanh nhu cot, dAm, cac két ciu ban san, tuong phai

c6 kich thudc hop 1y, pht hop véi giai phap kién trac mat bang va khong gian str
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dung, vat liéu dung trong két cdu nha nhiéu tang can c6 cip do bén chiu kéo, nén,
cit cao

Bé tong 1a vat lidu dan déo, nén c6 kha ning phan phdi lai ndi lyc trong cac
két cau, str dung rat hiéu qua khi chiu tai trong 13p lai, bé tong c6 tinh chat lién khoi
cao giup cho cac bg phan két cAu ciia nha lién két lai thanh mot hé chiu luc theo cac
phuong tac dong cua tai trong. Tuy nhién bé tong lai co6 trong lugng 16n nén thudong
chi str dung hiéu qua cho nha duéi 30 tang. Khi nha cao hon nhét thiét phai dung bé
tong cudng do cao, bé tong ung lyc trudc hay bé tong cdt cing, hodc ding két cau
thép hoac thép — bé tong lién hop.

Trong nha nhiéu ting thudng st dung cac ludi cot rong, chiéu cao tang dién
hinh khong 16n, nén két cAu san phai dugc lya chon sao cho céac dam d& san co
chiéu cao t6i thiéu. Boi vay bétong tmg luc trude thuong duoc stir dung cho két cau
san do toan khoi hay lap ghép, nhat 14 hé san phang khong dam. Bén canh két cu
chiu lyc, két cau bao che trong nha cao ting ciing chiém ty 1é dang ké trong tong
khoi luong cong trinh. Boi vay st dung cac vat liéu nhe, cé khdi luong riéng nho,
tao diéu kién giam dang ké khong nhitng ddi véi tai trong thing dimg ma con ca dbi
véi tai trong ngang do lyc quén tinh sinh ra.

B. Phan logi két ciu nha nhiéu ting

Céc loai nha cao tang c6 thé phan thanh nhiéu cach khac nhau. Riéng vé két
ciu khung suon chiu luc ¢6 miy cach phan loai sau: [3]

B.a. Theo cdich phan loai ciia Khan Fazlur (1966), gdm 4 loai:

Loai I: Hé khung, gdm 2 loai: khung cting va khung nira cting (thuong dung
cho nhing cao dc 15-18 ting);

Loai II: Hé khung giang, gém 2 loai: khung giang c6 va khong c6 dan dai
(thich dung d6i voi cao dc 45-50 tang);

Loai III: H¢ 6ng thanh thanh mong, tiét dién ho, gém 2 loai: ¢6 cac vach
dang dan phang va dang tiét dién chir I (60-65 tang);

Loai IV: Hé 6ng kin, gdm 3 loai: dng c6 khung bén trong, éng 16ng éng, ké

ca 6ng bo va dng co giang chéo 16n bén ngoai (90, 100, 110 tang).
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B.b. Theo cich phén logi chi tiét ciia Wolgang Schueller (1976), két cu

thong dung nhat trong xay dung nha nhiéu ting nhu sau:

« Hé két cAu chi c6 vach clmg song song theo mot hudng (Hinh PL3-1 (a));
* HE ¢06 16i cung ¢ gitra va vach clirng xung quanh bién (Hinh PL3-1 (b));

« Hé gdm cac blbc lap ghép theo kiéu khéi xdy (Hinh PL3-1 (c));

« Hé 15i cing va cac tang san ngam cdng-xon xung quanh (Hinh PL3-1 (d));
« Hé khung gdom cot va cac san ting khong dam (Hinh PL3-1 (e));

« Hé 16i cing va cac cong xOn cao bang mot tang, bd tri cach tang (Hinh

PL3-1 (f));

(9));

« Heé 15 cting va céc san treo vao dam ganh b tri trén tang dinh (Hinh PL3-1

« Hé c6 cac dan cao bang mot tang dat so le va cach tang (Hinh PL3-1 (h));
 H¢ khung khong gian nat ctiing (Hinh PL3-1 (i));

* Hé 16i cung lam viéc twong tac voi khung cung (Hinh PL3-1 (j));

» H¢ vach cing dang dan tuong tac vdi khung ctirg (Hinh PL3-1 (k));

* H¢ 16i cirng dang dan véi dan dinh va dan dai (Hinh PL3-1 (1));

« Hé 6ng 1ong 6ng (Hinh PL3-1 (m));

« Hé gdm nhiéu 6ng b tri thanh cum, thanh bé dng (Hinh PL3-1 (n)).
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Hinh PL3-1: Phdn logi chi tiét ciia Wolgang Schueller (1976)
B.c. Theo hé két cau do CTBUH, group SC phan loai (1980):
Loai I: Khung chiu cat gom: khung ntra cting va khung cting;
Loai II: Hé hdn hop: khung+dan gidng va khung+dan gidng+dan dai;
Loai III: Hé 6ng mdt phan: 6ng ho+dan phang va ong ho+dan chit I;
Loai IV: Hé 6ng kin: 6ng ngoai; 6ng b6 va éng ngoai co gidng chéo.
T I :

lotii “ loiii “ lo*iiii “

loti

iv

Hinh PL3-2: Phdn logi két cdu theo Uy ban quéc té vé nha cao tang CTBUH
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B.d. Theo cac tac gia Trung Qudc vé két ciu gém 4 loai :

- Két cau khung;

- Két cau tuong chiu cét (vach ctmg);

- Két cau hon hop khung-tuong chiu cét;

- Két cau ong (151): ng trong, dng ngoai, dng 16ng, dng bé va dng td hop.

e. Riéng vé chung cu cao ting (thdng 4 nim 2002) & Nhat ban phan loai gdbm
4 dang két cau khac nhau:

Két cau khung c6 niit cing chiu mémen(Hinh 2 10(a) 1a VD cao 6c 38 tang)

Két ciu khung va tuong chiu cit (Hinh 2 10(b) 1a VD cao bc 25 tang)

Két cau 6ng (16i) 1ong ong (Hinh 2 10(c) 12 VD cao bc 25 tang)

Két ciu 6ng 1dng va vach nhu éng tht 3(Hinh 2 10(d) 13 VD cao dc 32 tang)
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Hinh PL3-3: Cdc hé két cdu theo phdn loai ciia Nhét Bdn
C. Hinh dang c6ng trinh

C.a. So dd mat bfmg, so d6 két cAu:
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Nha cao ting can c6 mit bang don gian, tot nhat 1a liwa chon cac hinh c6 tinh
chat d6i xtmg cao. Trong cac truong hop nguoc lai, cong trinh can dwoc phan ra cac
phan khac nhau dé mdi phan déu c6 hinh dang don gian.

Céc bg phan két cdu chju luc chinh cua nha cao téng nhu vach, 161, khung
can phai dugc bd tri d6i xtng. Trong trudng hop cac két cau nay khong thé bd tri
d6i xtng thi can phai c¢6 cac bién phap dic biét chéng xodn cho cong trinh theo
phuong ding.

Hé thong két cau can dugc b tri 1am sao dé trong mdi truong hop tai trong
so d6 1am viée cua cac bod phan két cAu 1o rang mach lac va truyén tal1 mot cach mau
chéng nhat t6i mong cong trinh.

Tranh ding cac so dd két ciu co cac canh mong va két ciu dang cong xon
theo phuong ngang vi cac loai két cau nay rat dé bi pha hoai duéi tac dung ciia dong
dat va gio bao.

C.b. Theo phuong thang dimg:

Do cung cua két cau theo phuong thang dung can phai duoc thiét ké déu
hoic thay d6i giam dan déu 1én phia trén.

Céan tranh sy thay ddi dot ngdt do cung cua hé két cau (nhu lam viéc thong
tang, giam cot hodc thiét ké dang cot hing chan ciing nhu thiét ké dang san giat
cap).

Trong cac trudng hop dic biét ndi trén ngudi thiét ké can phai ¢ cac bién
phap tich cuc 1am ctng than hé két ciu dé tranh sy pha hoai & cic ving xung yéu.

C.c. Nhirng hinh dang c6 hiéu qua ctia ngo6i nha:

Thong thuong, nha cao téng duogc xay dung c6 hinh dang lang tru chir nhat,
nhiing hinh lang tru d6 chiu dugc tai trong ngang. Nhitng ngdi nha dang khac cling
khong nhay cam 1am d6i véi tai trong ngang. Pat duoc dd bén vitng nhd dang hinh
hoc, nhitng ngdi nha nhu thé cé chi tiéu kinh té k¥ thuat cao hon hoic cho phép
chiéu cao 16n hon trong khi c6 thé 1am cho gi4 thanh ha.

Hinh dang chép cut: Do clng tong thé cua nha co thé ting 1én nhd co mit

nghiéng clia cot ngoai. N6 dua dén hinh chép cut 1a hinh twong di cing. Tri s6 do
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vong ngang nha ¢ thé giam bét 10-50%. Cac tinh toan chi ra rang véi goc nghiéng
mit cot ngoai 8o thi d6 vong ngang nha 40 ting c6 thé giam t&i 50% (twong tw md
hinh thap Ai Cap).

Hinh dang tru tron, e-lip; Pam bao tinh lam viéc khong gian cua két cdu khi
chiu tai trong ngang. Ngoai vu diém vé mit khong gian, cic ngdi nha dang try tron
¢6 wu diém bé mat don gié nho, co thé giam 20-40% so voi nha liang tru tuong
duong (Toa nha Bitexco Financial Tower v&i 3 tang him va 68 tang lau — Hinh 2
11)

Dang hinh ling try tam gic ciing 12 mot dang két cdu ¢ hién qua.

Dang hinh liém hodc hinh xoin dé ting d6 cing ngang. Su lam viéc cia nd
gidng nhu so d6 bién dang ctia tAm thép c6 udn séng va mai vo gip nép hoic hinh
song. Chung ¢ hiéu qua véi tai trong thang ding. V6 hinh ludi liém cé hiéu qua
v6i tac dong ddi xtng cua tai trong ngang, song vai tai trong khong ddi xing no tré
nén khéng hop 1y, gy ra xodn.

360

330
300
— 270
240

— 210

— 120
— 90
— 60

— 30

0 (m)
Saigon Trade Center Financial Tower Keangnam Hanoi Landmark Tower
(TP.HCM) (TP.HCM) (Ha Noi)

Hinh PL3-4: Hinh dang mét s6 cong trinh nha nhiéu tdng tai Viét Nam
Hé két ciu nha nhiéu tang 1a da dang, do d6 ngay tir budc thiét ké dau tién,

cac kién trac su, k¥ su can co sy két hop dé dua ra nhitng gidi phap bo cuc vé kién
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tric va két cAu hop 1y nham dat duoc giai phap toi wu va hiéu qua kinh té cho ngoi
nha.

Trong nhiéu trudng hop, giai phap két ciu c6 anh hudng nhiéu dén kha ning
chiu lyc ctia hé két cdu cong trinh va c6 anh hudng quyét dinh dén gia thanh cua
cong trinh. Diéu nay dit ra cho cic nha xay dung khi thiét ké cong trinh phai xem
xét k¥ ludng cac wu, nhuoc diém cua cac hé két cau cong trinh dé dwa ra giai phap
két cdu phu hop.

Vi cong trinh nha nhiéu tang sir dung san phang, do cing ngang cua hé két
cAu phu thudc chinh vao hé véach 13i va khung chu vi, do d6 viéc Iya chon hé két cau
pht hop 1a rat quan trong.

D. Tinh hinh hién nay vé thiét ké hé két cdu nha nhiéu tang

Nhu da dé cap ¢ trén, thiét ké chiu tai trong ngang do gi6 va dong dat gay ra
1a mot trong nhitng van dé quan trong hang dau cho hé két ciu nha nhiéu tang. Tur
trudce téi nay, nguoi ta thuong st dung cac hé két cAu co ban nhu hé khung chiu lyc,
hé khung giang, hé tudong, hé 16i va hé hop cling nhu cac hé két cau hdn hop c6
dugc bang cach két hop hai hay nhiéu hon hai hé két cdu co ban véi nhau dé cung
cap do cung theo phuwong ngang cho cong trinh. Trong thoi gian gan day, cac cong
trinh nha nhiéu téng trén thé gid1 da dugce nghién ctu va ap dung hé két cAu chiu luc
moi theo hudng tang thém hon nira tinh hiéu qua cta d§ cing theo phuong ngang
cho nha khi chiu tai trong ngang nhu hé két ciu ganh outrigger tir két cau 151, hé
lu6i bién diagrid v.v... Viéc két hop mot cach hai hoa giita cac giai phap két cu
méi ndy voi yéu cau thAm my cia kién tric cong trinh 13 rat quan trong va quyét
dinh t6i1 tinh kha thi cia phuong an thiét ké. Cung véi su phat trién hé két cAu chiu
tai ngang, hién nay ciing c6 thém xu hudng thiét ké cong trinh c6 dang khi dong
hoc, dang hinh xodn v.v... nham han ché tai trong ngang do gi6 1én cong trinh.

Viéc xuét hién nhitng toa nha troc troi tai cac thanh phé 16n trén thé gidi dem
tGi mot an twong kién trac hét stc manh mé vé quy mo cling nhu hinh thtc cta né.
Do viy, ngay tir khi 1én phuong an thiét ké cong trinh can phai nghién ctu rat ky

ludng ve su hai hoa gitra giai phap két cau va tinh tham m¥ cta cong trinh sao cho
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phu hop véi didc diém cua khu vuce xung quanh. Trong viéc nghién ciru nay can phai
cht y t6i nhitng anh hudng co loi ciing nhu bét loi tir giai phap két cau téi y tuong
va phuong an kién tric cong trinh.

Trong cac hé két cdu co ban va hdn hop dé cap & phan dau cia chuyén dé
nay, cac két ciu cung cip do cimg ngang dugc bd tri ¢ phia trong cliia mit bang
cong trinh (161 thang mdy, vach...) gan nhu khong anh hudng va tham gia vao hinh
thirc mat ngoai cong trinh nhu khi st dung hé két cau hop co giang ngoai. Hinh
PL3-5 12 mot minh hoa vé hé két cau tham gia vao hinh thirc kién tric cua cong

trinh John Hancock Center (Chicago, M¥).
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Hinh PL3-5: Minh hoa vé anh hwéng ciia hé két cdu t6i kién triic.

Trong hé két cau ganh outrigger, két cau chiu tai trong ngang duoc phat trién
tir 161 & phia trong hodc khu vuc trung tim ra vanh bién ctiia mit bang cong trinh,
dan t6i xuét hién nhitng cot bién v6i yéu cau phai co kich thudc 16n hodc cac dai
bién duge ciu tao tir dan/vach bd tri doc theo chu vi mat béng tai cao do bd tri hé
két cau ganh outrigger. Cac cdu kién két cdu nay s& anh huéng téi mat ngoai kién
tric nhu minh hoa trong Hinh PL3-6 (cong trinh First Winconsin Center,
Milwaukee, M¥).
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Hinh PL3-6: Minh hoa vé dnh hwéng ciia hé ganh outrigger t&i kién triic.
Trong h¢ két cAu hop, céc cAu kién chinh cua siéu khung hay hé ludi bién
diagrid chiu tai trong ngang duoc bd tri hoan toan tai mit ngoai cong trinh. Nhu vay
doi hoi phai c6 su két hop nhuan nhuyén giita hé théng két ciu nay va hé fagade bao
che. Trong h¢ khung - hop va hé 6ng trong 6ng chiu luc, cac cau kién duogc bd tri
day dic theo phuong vudng géc v6i nhau & mat ngoai cong trinh. Hinh thirc kién
tric s6 ngang-doc don gian nay chi phu hop véi thoi ky cach ddy 30-40 nim. Ngay
nay, nhimng cong trinh kién triic méi str dung giai phap két cau ludi bién diagrid da
thue su tao nén su khac biét véi cac cong trinh xung quanh (Hinh PL3-7).
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Hinh PL3-7: Minh hoa vé anh hwéng ciia hé hedi bién diagrid téi kién tric.
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Su xuét hién cua két cAu chiu luc & mat ngoai da doéng gop thém vao thAm
my kién trac va dang tr¢ thanh mot xu thé duong dai, tao nén mdt khai niém mai
dugc goi 1a biéu hién két cau.

Trong thoi gian hon 10 nim qua, cic cong trinh nha nhiéu tang ndi bat nhat
trén thé gi6i da xudt hién chi yéu & Chau A, thay vi tip trung nhiéu & Bic My nhu
trude day.Véi nhitng céng trinh nha nhiéu tang duoc xay dung & cac qudc gia chiu
A, xu huéng thiét ké quan trong nhat 13 st dung cac ¥ tudng thiét ké kién tric mang
dam tinh truyén thong vin hoa cua ting nudc (nhu toa nha Jin Mao & Thuong Hai,
Thap do61 Petronas & Kuala Lumpur, Landmark Tower & Yokohama, va thap Taipei
101 & Pai Loan. An bén trong vé ngoai mang tinh truyén théng la cac hé két cu
hién dai nhu hé éng cho Landmark Tower va hé ganh outrigger cho toa nha Jin Mao
va thap Taipei 101.

Trong thoi gian qua, tai Viét Nam ciing di xuét hién mot loat cac cong trinh
nha nhiéu ting tap trung & thi d6 Ha Noi (t6 hop Keangnam Landmark Tower (2
toa 48 tang, 1 toa 70 tang), Lotte Centre (65 tang)), thanh phd Ho Chi Minh (Sai
Gon Centre (1 toa 66 tang, 1 toa 88 tang), thap tai chinh Bitexco (68 ting)) va Da
Néng (Trung tdm hanh chinh thanh phé Pa Ning - 34 tang). Trong cac cong trinh
nay, trong khi cac hé két cdu co ban va hdn hop duogc sir dung phd bién, y tuong vé
hé két cdu ganh outrigger ciing dd duoc ap dung cho giai phap thiét ké cua
Keangnam Landmark Tower va Lotte Centre. Tuy nhién hé két cau luéi bién
diagrid van con méi mé va chwa duoc nghién ctru 4p dung cho diéu kién Viét Nam.

E. Xu thé phat trién hé két ciu nha nhiéu ting trong tuong lai

Nha nhiéu ting xudt hién va phat trién cung v6i nhu ciu st dung dat mot
cach hi¢u qua, tao thém nhiéu dién tich cho nhu cau ¢, lam viéc, giai tri va kinh
doanh cho con ngudi trong khong gian d6 thi chat choi. Khéi dau tir nhitng toa nha
cao 10 ting & cudi thé ky IX va phat trién téi nhitng cong trinh c6 quy mo 163 ting
- 828m & dau thé ky XXI nhu Burj Dubai, lich sir thé gidi vé nha nhiéu tang s& con
dugc cac nha xay dung viét tiép trong tuong lai khi chiéu cao nha khong ngimng

dugc phat trién.
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Y tuwong vé viéc gom hau hét cac chirc ning cua mot thanh phd vao trong
mot cong trinh siéu cao tang dang dugc nghién ciru va s& sém duogce trién khai trong
rt nhiéu siéu dy an nhu Millennium Tower (cao 840m, Tokyo), Sky City 1000 (cao
1000m, Tokyo), Bionic Tower (cao 1228m, Thugng Hai), X-Seed 4000 (cao
4000m, Tokyo) v.v... Nhu vy doi hoi cac ki su két cAu phai két hop véi cac kién
tric su va cac nha cong nghé dé tim ra nhitng giai phap thiét ké twong ximg véi quy
mo va chiéu cao cuc 16n clia cong trinh bang cach cai tién hoic tiép tuc to hop thém
nita nhitng hé két cdu hién c6 v6i nhau, hodc phat trién nhitng hé két cau va giai
phép hoan toan mai.

Mot trong nhitng huéng phat trién trong twong lai 1a ting cuong thém kha
ning kiém soat dao dong ngang cla toa nha bang cac thiét bi can damper. Nhimng
thiét bi can damper mdi phai dugc phat trién dén muc dat dugc yéu cau khong
nhimng giup hap thu ning lugng ma con phai khai thac dugc ning luong khi ca toa
nha dao dong dudi tic dong cia tai trong ngang. Py ciing 1a xu thé thiét ké cong
trinh xanh - tiét kiém nang lugng trong tuong lai.

Hién nay céac thiét bj can damper dung nguyén 1y trong lugng chi dugc coi
nhu 12 mot giai phap phu thém khi dua chung vao khu vuc gan dinh toa nha nham
giam dao dong cong trinh va han ché anh hudng cua dao dong tdi con ngudi bén
trong toa nha. Tuy nhién vdi cic cong trinh cao hon, nhitng thiét bi nay phai dugc
xem nhu mdt yéu t6 chién luge va quan trong cua giai phap thiét ké. Do vay can
phai nghién ctru hon nira kha nang tan dung khong gian thong qua su tuong tac gitra
thiét bi nay voi cac hé thong khac cia toa nha.

Tai Viét Nam, trong thoi gian téi s€ c6 thém cac du an nha c6 chiéu cao hon
72 tng. Vi cac cong trinh ndy, yéu cau cua thuét ké két cau 1a van dung mot cach
t8i wu cac hé két ciu hién co sao cho phu hop nhat véi diéu kién tinh té - x4 hoi cua

Viét Nam.



