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TOM TAT

Ba thap ky qua, nhiéu nghién ctru vé su ¢ chay trong cong trinh ngim (CTN) da duoc thyc hién. Trong
khi thi cong CTN, hé thong phong chay chita chay (PCCC) thong thuong chua hoan thién, & trang thai
khong hoat dong hoic hoat déng nhung khong hiéu qua, do d6 cbng tac caru hg, ciru nan thuong dugc thuc
hién doc lap. Truéc khi him thong, duong him 1a dudng "cut” nén céc hoat dong so tan, ciru hg, cu nan
gap nhiéu kho khan. Thi | cong CTN la cong vigc phirc tap, doi hoi k¥ thuat, cong ngh¢ va nhiéu chuyén gia,
to chae dén tir nhidu québc gia cung tham gla xay dyng. Khi xay ra su cd, hai diéu kién trén anh huong truc
tlep dén kha ning bao dong va tinh chinh xé4c cua thong tin Chuyen dén d@oi ctru ho va nguorl dang tham gia
xay dung. Chi huy hoat dong ctru hd, citu nan phai chuan bi cac phuong an PCCC cho céc tinh huong phuc
tap ma cac phuong an cuau hd thong thuong khdng thé thyuc hién. Trong bai bdo, nhém tac gia dé xuat cac
phuong an ctru hd, ciru nan trong cac tinh hudng cu thé dé doi ciru ho, ctru nan ¢6 thé linh hoat ap dung cho
hoat dong PCCC trong qué trinh thi cdbng CTN.

Tir khéa: cong trinh ngam; phong chéay chita chay; cau ho; ciru nan

1. Pit van dé

D6 thi hoa va dan sb tang nhanh tai cc thanh phd lén trén thé gisi nén viéc xdy dung hé théng tau dién
ngam & cac thanh phé nay la diéu phal thuc hi¢n. Hon 100 ndm truéc London la thanh phé duy nhat c6 dan
$0 Ién hon 7 triéu, la noi dau tién xay dyung va st dung hé thong tau dién ngam Pén nay thé gi6i da co hon
300 thanh phd ¢6 dan s6 16n hon 1 triéu, trong d6 c6 hon 30 siéu thanh phd c6 dan sb 16n hon 10 triéu va
dan dau la Tokyo c6 37 triéu nguoi. Hién nay, trén toan thé giéi c6 190 thanh pho co h¢ thong tau dién
ngam dang di vao hoat dong hodc dang xay dyng, trong d6 c6 140 thanh phé 6 dan sb hon 1 trigu. CO
nghia la con 160 thanh pho trén thé gidi c6 hon 1 trigu dan van chua xay dung hé thong tau dién ngam va
hau hét tap trung & Chau A. Do vay, tiém nang phat trién cong nghiép xay dung CTN ¢ Chau Alarat lon.
Pay 1a co hoi nghlen ctu, phat trién cong ngh¢ thi cong CTN nhung thyc té chizng minh rang trong qué
trinh thi cong, dé tuan thu tién do da xay ra nhiéu su cd, trong d6 c¢6 su ¢b chay. Do d6, viéc dam bao an
toan chay tai cong truong ciing nhu dam bao hoat dong cuu hoa va ciu ho hiéu qua trong truong hop xay
ra su co chay 1a nhitng nhiém vu quan trong di vai nha thau xay dung

Khéc véi cong trinh trén bé mat, hod hoan trong dudng ham c6 rat nhiéu diém bat loi dic biét la trong
hé thong cac duong ham tau dién ngam. Trong giai doan thi cong, 16i thoat hiém thuong c6 chiéu dai lon
va chi hoat dong theo mot huéng do duong ham chua thong. Diéu nay c6 nghia 1a 16i thoat hiém, duong
thoat khi, thoat khoi khi xay ra hoa hoan va duong tng phd str dung cho phuong én cttu hg, ciru nan la
duong ham mot chiéu va chua hoan thi¢n. Mot s0 vu hoa hoan xay ra trong khi thi cong duong ham trong
hai thap ky gan ddy cho thay nhiéu kho khin khi thuc hién hoat dong ctru hoa, ciru ho (Kumm 2006). Trong
bai bao, nhom tac gia tap trung phan tich cac kho khan khi thuc hién ciru ho, ciru nan trong dudng ham va
dé xuit giai phéap, khuyén nghi dé cong tdc PCCC hiéu qua.

2. Nguyén nhan gay su cé

Su ¢ trong hé thong tau dign ngdm Ia mdi nguy hiém I16n doi voi tinh mang con ngudi va gay thiét hai
I6n vé tai san cho co sé ha tang. Theo nghién cuau cia UNECE ctia Uy ban Kinh té Lién hop quéc vé Chau
Au "Phan tich rui ro tai han trong dwong ham”da phan tich 176 trudng hop su ¢d trong dudng ham metro

*Tac gia lién h¢
Email: dangtrungthanh@humg.edu.vn
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& Chau Au thi trong s6 nay, 49% su ¢6 co lién quan dén hoa hoan va c6 68% su ¢ co lién quan dén hod
hoan tai Trung Quéc (Hinh 1).

b Su cb khic
5%

Khong bao
céo 7% Nb 3%

Céc nguyén nhan gay sy ¢o trong HTTPN ¢ Céc nguyén nhan gay su ¢o rrong HTTDN
Chau Au . ) ¢ Trung Quoc
Hinh 1. Téng quan vé cac nguyén nhan gay s co (Konrad va Sandro 2004).

3. M@t s6 giai phap phong chira chéy khi thi cdng cong trinh ngam
3.1. Céc yéu to dnh huwéng dén higu qud hoat dgng PCCC

Cong tac ciru ho va ciru nan trong dudng ham la mot cong viée phuc tap, kho khan gép nhiéu lan néu so
s&nh véi cdng tac PCCC ¢ cbng trinh trén mat. Thuc té chi ra ¢6 bon yéu t6 anh hudong truc tiép dén hiéu
qua hoat dong PCCC khi x&y dung va van hanh CTN.

3.1.1 Cbng tac chudn bj

Trong duong ham thong thudng ¢é nhidu ngudi tham gia thi cong, chidu dai duong ham lién tyc thay doi
va duoc thi cong bai nhiéu nha thau dén tir nhiéu qudc gia. Céc nha thau thi cong cac hang muc trong duong
ham nhiéu khi khdng lién lac véi nhau cho dén khi duong him duogc thdng. Sau khi théng ham, céc nha thau
lam viéc gan nhau, lién lac dé dang hon nhung diéu kién PCCC, citu ho, ciru nan hay kha niang so tan bj anh
huong tryc tiép tir cac don vi, nha thau dang thi cong ndy. Cong truong xay dung duwong ham ton tai nhiéu
trang thiét bi gay nguy hiém cho cong téc ctru hd, ciru nan nhu: binh gas, cac kho chtra hodc chinh cac phuong
tién thi cong. Chinh vi Iy do d6, phai lap ké hoach, 1én kich ban cho céc tinh hudng su ¢6 xay ra do chay va
kém theo ban d6 danh dau céc rui ro, tuyén dudng ciru hd, so tan va cac budng ciru ho. Viéc didn tap ciu ho
thuong xuyén ¢ tim quan trong rét I6n trong cong tac PCCC. Cac cudc dién tap gidp céc nha thau va cac don
vi cttu hg, ctru nan c6 co hoi kiém tra tinh trang hoat dong cua cac trang thiét bi va phan ing cua cac nha thiu,
c& nhan tham gia thi cong. Cac nha thau co trinh do, kién thirc, van hoa va ngon ngit khac nhau nhung lun
phai dam bao trong truong hop hoa hoan, tat ca cac don vi cho dén tirng c4 nhan déu c6 thé lién lac, cung cap
thong tin diing, chinh x4c dé hoat dong ciru hoa, ciru ho va ciru nan dat hiéu qua.

3.1.2. Nhan su

Cong tac ctru ho, ciru nan 1a cdng viéc phuc tap, nguoi chi huy thudng phai dwa ra quyét dinh trong diéu
kién thiéu thong tin, hién trudng vu chay thay déi nhanh do céc ly do ngoai tim kiém soat. Do d6 ngudi chi
huy hoat dong ciru hg, ctru nan phai 1a ngudi ¢6 kinh nghiém, kién thirc va trinh 6. Dya trén thong tin tir
cac nha thau, ngudi dung dau cac khu vuc dang thi cong va cong nhan tai hién truong, nguoi chi huy hoat
dong PCCC phai c6 kha nang hiéu, phan doan rii ro c6 thé xay ra dé c6 thé dwa ra dugc phwong &n ctru ho
dam bdo an toan vé ngudi va tai san (Berggvist, 2006). Mot du an xay dung duong ham thudng c6 nhleu
nha thau qudc té, ngdn ngir giira cac nha thau c6 thé khac nhau. Do d6 viéc tim mot ngon ngix chung dé tat
ca nguoi tham gia thi cong o thé noi, giao tiép, truyén thong tin trong truong hop xay ra sy cb 1a kho. Day
khong chi 1a van dé ddi véi lyc lugng ciru hg, cru nan ma con 1a van dé an toan lao dong cho ngudi lao
dong tham gla thi cong. Do d6 tai cong truong nén lya chon 01 ngdn ngir lam viéc chung ma cang nhiéu
nguoi hiéu va giao tiép dugc thi cang tot.

3.1.3. Phuwong phap ciru hg

Mot s6 truong hop khi xay ra chay trong duong ham luc lugng PCCC phai sir dung céc thiét bi chuyén
dung lam nguon lyc ho trg dé cé thé thuc hién dugc hoat dong ciru hoa va ciru hg. Mot nhiém vu quan trong
dé ho trg hoat ddng ciru hoa, ciru ho 1a 1am cho duong ham cang it khoi cang tét va giam thiéu sy tiép xuc
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nhiét cua luc lugng PCCC. Téc do di chuyén dén hién trudng vu chéy sé ting va hoat dong ctiu hoa, ciu
ho c6 thé dugc thuc hién ¢ khoang cach xa hién truong vu chay khi duong ham khéng phéat sinh khoi. Bén
canh do thoi gian chira chay, citu ho s& dai hon khi mire do tiép xtc nhiét cua linh ciu hoa it.

Truong hop c6 thé chi dong diéu tiét, sir dung hé thong thong gid cap khi sach tao diéu kién thuan lgi
cho hoat dong ctru hoa va ciru ho. Néu hé thdng thdng gié khong tét, khoi chi tap trung xunh quanh nguén
nhiét, chiéu day I6p khoéi khuéch tén 16n va toa déu 1am can tré luc lwong ciru ho tiép can chira chay bang
nuéc vi khoang cach phun nudc bi han ché boi chiéu cao dudng ham. Trong mét sé trudng hop, van téc
thong gi6 cao lam ting toc d6 giai phong nhiét (Carvel va nnk, 2004) 1am cai thién tim nhin va day la mot
yéu té quan trong ma ngudi chi huy hoat dong ciru ho phai can nhic cac phuong an ciru ho.

Quiang dudng van chuyén trang thiét bi trong duong ham dén hién trudng vu chay c6 thé rat xa. Do do,
nén sir dung bat ky phuong tién van chuyén nao nhu toa xe, doan godng dugc diéu khién bang tay don gian
hoic cac thiét bi c6 thé hoat dong ca trén ray va dudng bd. Phuong tién van chuyén c6 thé chd may tho,
chat long c6 bot, trang thiét bi ciru ho hozc bét thiét bi nao phuc vu PCCC tai hién truong. Néu thiét bi van
chuyén du 16n c6 thé sir dung van chuyén nhitng nguoi bi thuong dén vi tri an toan.

Véi cac su cb xay ra va khong co ngudi bi mac ket thi phuong an dé hia ty tat dugce dé xuat. Truong hop
chay nghiém trong va khong thé ctu hoa thi nén sir dung phuong tién van chuyén dua luc lwong ctiru hd
dén hién truong dé ciru ngudi mac ket, so tan dén noi an toan.

3.1.4. Hién trang, hién trurong thuc té

Hé thng trang thiét bi an toan néi chung va an toan PCCC chita chdy noi riéng thong thuong chua hoan
thién hoac da duoc lap dat nhung hoat dong khong hi¢u qua trong khi thi cong CTN. Tuy nhién phai luon
dam bao du lugng nude dé trong truong hop khan cip cé giai phap su dung nude dé ctu ho. Viéc thiéu
khong gian trong qué trinh thi cong 1am cham téc d6 di chuyén cua luc lwong ciu ho (Berggvist va nnk
2001). Khi xay ra sy ¢ chay thi dudng ham 14 tuyén ctiru ho nhung déy ciing 13 noi lam viéc cua cac nha
thau, don vi thi cdng véi nhiéu trang thiét bi, vat liéu 12 ngudn gay rui ro cho luc luong ctiru ho. Ngoai ra
céc diéu kién ngoai duong ham nhu: thoi tiét va hudng gié cd thé hd trg hoic can tré hoat dong ciu ho.

C6 hai diéu kién chinh anh huong dén tién do ciia hoat dong cau ho:

> Co ngudi bi ket, trong khu vic nhiéu khoi hoic trong budng ciiu ho, khdng c6 kha nang tu ciu;

> Kha niang phat trién ciia dam chay va téc d6 giai phong nhiét 1a hai tham sé doc 1ap hozc két hop véi
nhau s& thay ddi cach tiép can, dua ra kich ban cho hoat dong ctru ctru ho va ciu nan.

3.2. Dién tgp PCCC

Theo két qua nghién ctiu ciia Thuy Dién (Bergqvist va nnk, 2001), toc d6 di chuyén cua luc luong ciu
ho trong khoang 5+8 m/phut trong duong ham day khoi. Tuy nhién theo cudc dién tap so tan va cau hd
dugc thyc hién tai Duong him Halllandsds ¢ Thuy Dién thi toc do di chuyén lai cham hon. Hoat dong
PCCC trong duong ham la su két hop lam viéc cua mot sé doi, 1am viéc luan phién, cac doi ciu ho phia
truée s& hoat dong cham hon do thiéu thong tin so véi cac doi ciru ho phia sau. Ngoai ra, cudc dién tap &
duong him Hallandsds da dwa ra két luan vé tam quan trong cua viéc lién lac giira cac doi ctiru ho va cac
don vi tham gia thi cdng nhu sau:

- Quan trong nhat 1a x4c dinh dwoc chinh xac sé ngudi mic ket trong ham. Sé liéu khong chinh xac dan
dén viéc dua ra cac phuong an ctu hg khdng pha hop, mat thoi gian.

- Cap nhat vi tri c6 thé xay ra rai ro trong duong ham la thong tin c6 gia tri cho luc lugng ciru ho. Xe
may, trang thiét bi, nguyén vat liéu néu duogc thong tin day du vé chung loai, sb lugng, loai nhién liéu va
cac chat long co thé gay chay s& gilp ich rat nhiéu trong viéc ra quyét dinh vé cac giai phap cau ho.

3.3. Kinh nghiém tér cac vu chay

Chay duong ham trong giai doan thi cong khong chi gay thiét hai vé ngudi va kinh t& ma 1am gian doan
thi cdng, anh huong dén tiét do du &n, 1am giam uy tin nha thau va anh huong dén méi truong. Mot s6 vu
hoa hoan da xay ra & cac mirc do khac nhau gay thiét hai vé ngudi, két cdu, ké hoach va tién do thi cong
CTN trong hon hai muoi ndm qua.

Thang 3 nim 2002, doan tau van tai chay trong dudng him A86 & Paris, cong nhan ¢ géng dap hia
nhung khong thanh cong. Ngon lira lan sang thung nhién liéu va bang tai van chuyén dat da thai caa may
dao ham (Tunnel Boring Machine) 19 cdng nhan bi mac ket trong buong ciru ho, sau 7 tiéng luc lwong ciru
ho mai tiép can dugc va dua ra khoi duong ham. Viéc thuc hién mot sé cude didn tap PCCC trong dudng
ham trude d6 da chang minh gié tri khi su ¢d xay ra, luc lugng ciru ho da rat chi dong trong cong tac cau
ho du phai di trong khoi day dic. Doi ctru hd Paris xac nhan: do t6 chirc céc cugc dién tap, c6 ké hoach du
phong va dugc dau tu trang thiét bi chuyén dung da lam nén sy thanh cong cua chién dich PCCC nay.
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Théang 9 nim 2009, pin miy khoan him di bdc chéy khi dang hoat dong trén tuyén City Line
(Stockholm). Khi sy ¢6 chay xay ra, khéi tran lan trong hé thong 12 ga tau dién ngam Stockholm va cac ga
phai tam dong cira. Nguyén nhan vu chéy la do cap sac ndi véi pin khong di bén, dién trg cao gay hién
tugng hd quang dién lam chay pin va vat liéu xung quanh. Vu chay khdng nghiém trong, rui ro thap, chay
cham nén lyc luong cau hg c6 thé tiép can ngudn chay dé dap lra nhung gy khoi day dac. Do day sac bén
ngoai, pin dat bén trong nén khi xay ra hoa hoan thi khé dap tit va c6 thé bung phéat tro lai nhiéu lan. Khi
hoa hoan xay ra, giam d6c quan ly su ¢d tai hé thong tau dién ngam Stockholm di cung cap day di thong
tin, chinh xac va chi tiét cho ngudi chi huy luc luong ctiu ho Vé co sé vat chat, cac rii ro..., gilp viéc dua
ra phuong an dong cira cac ga tau dién ngam duoc dé dang.

3.4. Céc kich bdn

Trong du an: "Quan ly rui ro trong qua trinh thi cong CTN “do MSB (co quan tinh trang khan cap cua
Thuy Dién) tai trg, nhiéu kich ban ciru ho duge md hinh héa va nghién ciu. Cac kich ban duoc trinh bay
trong bang 1 (Ingason va nnk, 2010).

Bang 1. Kich ban chay khi thi cong ham, hién tricong cach girong ham 1.7km (Ingason va nnk 2010).
Kich

ban Ngudn chay Vi tri biéu kién Ghi cha
A May khogp, xg xuc lat, Guong him i Tfu'oc khi théng
phuong tién n6 min ham
g | XeBus (cho ngudi tham O gitta ham, ¢ giira Nguoi tham quan, | Trudc khi théng
guan) guong ham va cira ham | s6 lugng: 50 nguoi | ham
c | Xeromde hoge xe xiic O gitta ham, ¢ giira Xe dau kéo d& gdy | Trudc khi thong
lat guong ham va cira ham | chay ham
D Xe Bus (cho nguoi tham & gitra ham NAgIIOFI tham quan‘,_ Sgu khi théng
guan) SO luong: 50 nguoi | ham
E C,hayﬂf_;ap hoac chay xe & gitra ham Sgu khi théng
ban tai ham
S6 lugng ngudi va trang .
= thict bi cach ly lén, dam | 4 duong ham (tinh t i Sau khi thong
chay dé lan va phat tricn | ctra ham) ham
nhanh trong ham

3.5. Hoat déng ciru hg cho cac kich bdan

Nhin chung, luc luong ctru hd thudng ¢ 02 chién luoc chinh: chu dong (chita chay) hoic bi dong (khéng
chira chay), va khéng két hop hai chién lugc nay trong ciing mét chién dich. C6 05 céch tiép can chién thuat
khac nhau, dugc sir dung riéng 1é hoac két hop véi nhau dé xir ly tinh hudng chay trong duong ham. Nhiing
céch tiép can chién thuat nay c6 thé duoc két hop theo nhimg cach khac nhau nhu sau:

> S6 1. Chira chay tir bén trong dwdng ham véi muc dich dap lira va ciru ngudi gap nguy hiém;

> S6 2. Hd tro, ctru nan ngudi gap nguy hiém tir bén trong dudng him va dua ho dén méi treong an
toan;

> S6 3. Kiém soat thong gi6 trong dudng ham véi muc dich dua khoi ra xa ngudi gap nguy hiém hozc
hd trg hoat dong chira chay (Bergquvist 2006);

> Sb 4. Chita chay tir vj tri an toan dé glam hau qua caa vu chay;

> S 5. Cham soc nhitng ngudi khéng can sy trg gitip da tu so tin minh dén maéi trudng an toan.

Trong diéu kién t6i uu c6 thé sir dung tit ca cac phuong phap tiép can chién thuat cuing mét luc. Tuy
nhién day khong phai 1a tinh hudng binh thuong trong cac truong hop khan cap do ngudn luc phuc vu cong
tac ciru ho, ciru nan ludn han ché trong diéu kién thyc té.

Kich ban A, chi c6 duong him va phuong tién xe may béc chay bi de doa bai hoa hoan do vi tri st véi
guong ham. Vi hién truong vu chay cach kha xa cira ham, noi c6 thé bt dau hoat dong ciru ho. Do do, viéc
cuu ho trong truong hop nay rat phuc tap va s& kho dat dugc hiéu qua do duong ham trat, hep, nhiéu khoi.
Trude khi ¢6 phuong 4n tiép can hiéu qua, can phai kiém soat duoc khong khi trong ham. Tuy nhién viéc
kiém soat khong khi va giam khoi trong duong ham khong dé dang néu khong co hé thdng thong gié dugc
lip dat sin va dang hoat dong. Qua d6 thdy rang cach tiép can sb 5 1a tdi wu, kiém soat tinh hinh tir bén
ngoai duong ham va hd trg y té nhimg nguoi ty so tan minh dén méi truong an toan.
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Bang 2. Phuwong dn citu hé trong dwong ham dang thi cong (Bergquist, 2006)

Kich ban Phuong an ctu ho

S65
S 4 hoic 2 trong trudng hop xe chuyén dung lubn & trang thai sin sang

A

B S6 1 kéthop vaisd2vas

S 1 trong trudng hop dam chdy phat trién cham va/hoac néu c6 ngudi bi mic ket trong

¢ tinh hudng nguy hiém, céc truong hop khéc chon s6 5
D S6 1 két hop véi s6 3,2 va s

S6 3 két hop vai s6 1
F S6 3 két hop véi s6 4

Kich ban B, rat kho xir ly do toan b hanh khach dang ket trén xe buyt. Trong tinh huong nay, viéc khong
sir dung chién thuat chu dong (khong trién khai ciru nan ciu ho) 1a khong dugc chip nhan. Tuy thudc vao
di&n bién, phat trién cua lra va khoi cé thé tao ra sy khéc biét trong céc tinh hudng cu thé. Céch duy nhat
dé xtr ly su ¢6 1a chita chay, dap tat dam chay trén xe bus va c6 phwong an giai cru ngudi trén xe buyt va
hd trg y té bén ngoai dudng ham sé 1a chién luoc cho kich ban B.

Kich ban C, phuong an tiép can phu thuoc vao dién bién ciia dam chay va kha niang sinh khoi. Pam chay
phét trién nhanh véi luong khoi 16n sé rat phic tap dé xa ly va gidng vai kich ban A. Vi tri ¢am chay &
giita duong ham, c6 thé co nguoi bi mac ket dan dén viéc lya chon phuong an ctru ho khé khian. Néu dam
chéy phét trién cham, tao it khoi, c6 ngudi bi mac ket, thi cach tiép can la chu dong, sir dung hoat dong ciu
hé ciru nan. Truong hop dam chay phat trién nhanh, nhiéu khoi va khong c6 nguai bi mac Ket, thi cach tiép
can 1a hd tro y té trong méi trudng an toan bén ngoai dudng ham.

Kich ban D, cac phuong an ciru hd da dang hon do him théng. Khi ham thong, viéc kiém soat thong gié
dé& dang hon va c6 it nhét hai 15i tiép can dam chay. Do d6, dau tién lyc luong ctru ho can xac dinh huéng
gi6, kiém soat hé théng thong gio, dua khi sach vao dudng ham, thuc hién hoat dong ciru ho, dua nguoi
dén vi tri an toan va hd trg y té bén ngoai duong ham.

Kich ban E 1a su ¢ chay c6 lira nhé nhung c6 kha ning tao nhiéu khéi. Néu khong c6 ngudi gip nguy
hiém thi can xir Iy khoi. Luc lugng ciu ho kiém soét thong gi6, dua khi sach vao duong ham, doi ciiu ho
tiép can dam chay va chita chay.

Kich ban F, sy ¢6 chay c6 kha niang phat trién nhanh va tao nhiéu khoi, do d6 chién lugc phong thi dwoc
chon. Khi sach dugc dua vao duong ham bang hé thong thong gié va phuwong an phong tha dugc thuc hién
dé giam tac dong dén viéc xay dung duong ham.

Hoat dong ciru ho, ciru nan khi xay ra chay trong dudng ham 1a mot cong viéc rat phuc tap va kho khan.
Khi su ¢ chay xay ra, lrc lugng ciru hd cling véi cac nha thiu, don vi tham gia thi cong phai cting nhau
xir ly. Viéc thuc hign dién tap PCCC va Ién ké hoach dw phong khang thé giai quyét triét dé van dé ma phai
tap trung vao glal quyét nhitng kho khin trong qua trinh thi cong, ddy 1a van dé kho xir Iy hon nhiéu trong
tinh huéng su ¢6 hoa hoan xay ra.

4. Két luan va thao luan

Rui ro chay trong dudng ham trong khi thi cong lubn rinh rap va cé thé xay ra bat cur ldc nao. Chay co
thé thiéu rui moi thir xung quanh, gay ton that vé ngudi, trang thiét bi, kéo dai thoi gian thi cong, day gia
thanh thi cong 1én cao. Hoat dong ciru hg, ctru nan trong dudong ham phy thugce nhidu yéu té: méi trudng,
diéu kién thi cong, trang thiét bi va duong ham da thong hay “cut”. Qua phan tich c6 thé nhan ra ring néu
xay ra chay 1on trong dwdng ham thi giai phap ciu ho, ciru nan tryuc tiép s& khong thé xir 1y triét dé duoc
su ¢b, dac biét trong “cut” . Luc luong PCCC phai duge dau tu cac trang thiét bi chuyén dung, dugc dién
tap va co cac phuong an ctru ho cu thé trong truong hop chéay Ion. Mat khéc, nhirng tham gia thi cong cling
can duoc dao tao va chuan bi cho céc truong hop hoa hoan. Trudng hop su ¢d xay ra can tao diéu Kién, co
hoi dé ngudi mac ket co thé so tan dén vi tri an toan. Chay trong duong ham chi thuc sy kho khin khi van
¢6 ngudi bi méc ket, ngay ca trong truong hop ho dang an toan "tam thai” nhur trong budng ctiu hg. Truong
hop ti wu 14 so tan nguoi ket trong hdm ngay trong thoi gian dam chay bung phat. Didu nay c6 thé thuc
hién bang cach han ché khéi, lam giam hozc ngin chin khéi lan tran doc duong him. Ngoai ra cé thé thuc
hién céc giai phap: dung voi phun nudc trén cac phuong tién van tai, lya chon vat liéu xay dyng va tb chirc
phong chdng chay dé giam su phét trién cua dam chay néu sy ¢ chay xay ra.
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ABSTRACT

Research and propose solutions for fire prevention and fighting
during underground construction

Dao Huy Hoang?, Tran Anh Tuan?, Tong Anh Tuan?, Nguyen Viet Thanh?, Tran Tuan Minh?,
Nguyen Duyen Phong?, Pham Duc Tho?, Nguyen Le Dat*, Dang Trung Thanh®
IMien Tay Construction University, Vinh Long Province
2University of Transport and Communications, Hanoi
3Hanoi University of Mining and Geology
Viettel Group

The past three decades, humerous studies related to incidents and fire safety in underground construction
is conducted. During constructions of tunnels, the fire-fighting system is often incomplete, non-operational,
or operates inefficiently, leading to rescue, and emergency activities usually being carried out
independently. Before the breakthrough, the tunnel is a "dead-end" causing difficulties in evacuation,
rescue, and emergency response. Underground construction is a challenging and complex process,
demanding technical expertise, technology, and the involvement of many experts and organizations from
various countries in the tunnel construction. In case of an incident, these conditions directly affect the
alertness and quality of information transmitted to rescue and emergency teams as well as individuals
involved in construction. The incident commander must prepare fire-fighting plans for complex situations
where conventional methods and normal tactical approaches can be difficult to use. Within the paper, the
author group proposes rescue plans for specific situations to allow flexibility in applying fire-fighting
activities during underground construction processes. Additionally, based on experiences from actual fire
incidents the challenges and limitations in rescue and emergency operations will be analyzed. Besides that,
self-rescue solutions and support for fire-fighting operations are also discussed.

Keywords: underground construction; fire prevention; rescue
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