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TOM TAT

Nganh hang khang Viet Nam dang tréi qua giai doan ting trudng
manh m&, tao ra ap luc dang ke [&n he thang ha tang ki thuat va
doi hoi sy chuyén ddi cép thigt trong trigt Iy quan ly an toan ket
cdu. Nghién ciru nay phén tich sau céc khoang trdng ky thuat va
phap Iy trong hé thaing tieu chuén hién hanh, van van dang "vay
mugn” tigu chudn tir finh vuc xay dung dan dung, dén tai si thigu
nhat quan va chua phi hep vai céc loai téi trong dic tho coa
nganh hang khang.

Bang phuong phép tang hop, phén tich tai lieu va tham chigu cac
tigu chudn qudc t& hang dau (ICAD, FAA, Eurocodes). bai bao dé
xudt mat dinh huang xay dung khung Tiu chudn Viet Nam (TCVN)
chuyén nganh. Khung tiéu chudn mai duge xay dung dua trén
phuong phap luan tien tign [a Danh gia dua trén Higu suat (PBA)
va (uan Iy Rai ro. tich hop céc cang nghé hign dai nh Kigm tra
khaing pha hay (NDT) va Giam sat sirc khoe ket cdu (SHM). Cac
tigu chi kj thuat dinh lrgng chi tigt dugc dé xudt cho cac cang
trinh cdt |&i nhu Nha ga hanh khach, Dai kiém soat khang leu va
Trung tam kigm soat dwang dai, nhdm myc tiéu nang cao nang
e quén |y, ddm béo an toan khai thac va tinh bén virng cho ha
tdng hang khang qudc gia.

Tir khda: An toan két cdu, cong trinh hang khang, Tigu chuén Viet
Nam (TCVN), danh gia dra trén higu suat (PBA), quan Iy rdi ro, giam
sat strc khae ket céu (SHM).

ABSTRACT

Vietnam's aviation sector is undergoing a phase of extraordinary growth,
exerting immense pressure on technical infrastructure systems and
necessitating an urgent paradigm shift in structural safety management
philosophy. This study conducts an in-depth analysis of the technical and
requlatory gaps in the existing standards framework, which currently
relies on "borrowed”" provisions from civil construction domains,
resulting in inconsistencies and incompatibilities with the aviation-
specific loading regimes. Employing synthesis, documentary analysis,
and cross-referencing with leading international standards (ICAD, FAA,
Furocodes). the paper proposes a strategic framework for developing
specialized Vietnamese National Standards (TCVN). The proposed
standards framework is grounded in advanced methodologies, namely
Performance-Based Assessment (PBA) and Risk Management, while
integrating contemporary technologies such as Non-Destructive Testing
(NDT) and Structural Health Monitoring (SHM). Detailed quantitative
technical criteria are formulated for core aviation facilities, including
Passenger Terminals, Air Traffic Control Towers, and Area Control
Centers, with the objectives of enhancing management capacity,
ensuring operational safety, and promating sustainability of the national
aviation infrastructure.

Keywords: Structural safety, aviation structures, Vietnamese
National Standards (TCVN), performance-based assessment (PBA),
risk management, structural health monitoring (SHM).

1.GIGI THIEU

Nganh hang khéng dan dung Viét Nam dang ching kién téc dé
tang trudng manh mé, véi lugng hanh khach lién tuc duy tri muc téng
15-20% mdi nam, tao ap luc 16n [én hé thong ha tang cang hang khong
hién c6 cling nhu cac du an trong diém trong tuong lai, dién hinh la
Cang Hang khong Quaéc té Long Thanh. Trong béi canh d6, an toan két
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cdu cong trinh khdng chi con la mot van dé ky thuat thuan tay ma da
tr& thanh tru cot nén tang, giti vai trd then chot déi vdi su an toan, hiéu
qua va phat trién bén viing clia toan nganh. Tuy nhién, mét khoang
tréng phap ly va ky thuat c6t 16i van ton tai: Vit Nam hién chua co mét
b6 Tiéu chudn Viét Nam (TCVN) chuyén nganh, dugc “thiét ké” phu hagp
véi dic diém két cu phuc tap va diéu kién khai thac dic thu ctia hé
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théng cang hang khong. Céng tac danh gia hién nay chu yéu dua trén
viéc két hgp rdi rac cac tiéu chuan xay dung dan dung nhu TCUN
5574:2018 hay TCVN 5575:2012, dan dén qua trinh danh gia mang tinh
tuy nghi, thiéu nhat quéan va chua dap ting yéu cau khoa hoc can thiét
dé quan ly rti ro mot cach hiéu qua.

Nghién ctiu nay dugc thuc hién nham giai quyét khoang tréng néi
trén, vai muc tiéu chién lugc la dé xuat dinh hudng xay dung mét bo
TCVN chuyén biét, c6 kha nang: (1) hai hda vdi cac tiéu chuan quéc té
(ICAO, FAA); (2) thich tng véi cac diéu kién dac thu cta Viét Nam; va (3)
chuin héa viéc ap dung cac cdng nghé quan ly tién tién.

2.COSGLY THUYET

2.1.Khung phap ly va tiéu chuan ky thuat hién hanh ctia Viét Nam

Hé théng quan ly an toan céng trinh hang khéng tai Viét Nam da
dugc thiét lap mét nén méng phap Iy va quy trinh quan ly viing chac.
Cac van ban phap ly cap cao nhu Nghi dinh s 06/2021/ND-CP (ND 06)
ctia Chinh pha va Théng tu sé 24/2021/TT-BGTVT (TT 24) ctia B6 Giao
théng van tai da hoan thanh vai tro xac dinh ré “céi gi” can phai quan ly
(an toan két cauy), ai la ngudi chiu trach nhiém (cha s& hiru/ngudi quan
Iy), va khinao can thyc hién (tan suat). TT 24 da vach ramoét 16 trinh thuc
hién bai ban, cé tinh quy trinh cao.

Tuy nhién, két qua phan tich hé théng cho thay khoang trong phap
ly va ky thuat c6t 16i da duoc nhan dién rd rang. Han ché 16n nhat nam &
viéc thiéu mot bo Tiéu chuan Viét Nam (TCVN) chuyén nganh, théng nhét,
quy dinh phuong phap luan, cac chi tiéu dinh lugng va cac nguéng danh
gia dugc “thiét ké” riéng cho két cau cang hang khong. Néi cach khac, hé
théng phép luat hién nay manh vé quy trinh nhung lai thi€u cac “céng cu
ky thuat” dé tra 15i cau héi cét 16i: danh gia bang céi gi

Su thiéu hut nay dan dén thuc trang cong tac danh gia an toan két
cdu phai “vay mugn” hodc két hop rdi rac cac tiéu chuan tirlinh vuic xay
dung dan dung va céng nghiép, lam gidm tinh théng nhat va dé tin cay
trong danh gia. Hién nay, cac tiéu chudn nén tang dang dugc van dung
bao gém:

-TCVN 5574:2018 (K&t cau bé tdng va bé tdng cét thép).

-TCVN 5575:2012 (Két cau thép).

- TCVN 9381:2012 (Hudng dan danh gia muc d6 nguy hiém cla
két cau nha).

-TCVN 2737:2023 (Tai trong va tadc dong).

Viéc ap dung céc tiéu chuan chung nay tao ra rdi ro tiém tang. Cac
tiéu chuan nay khong dugc xay dung dé giai quyét cac van dé ky thuat
phtic tap va dac thu ctia cong trinh hang khéng, chdng han nhu tai
trong dong tir hé théng bang chuyén hanh ly, tai trong rung dong ti
hoat dong clia cau 6ng l6ng, tai trong mat do cao clia dam déng tai nha
ga, tai trong khai thac ddc thu tir thiét bi cdng nghé cao trong Dai Kiém
soat khéng luu (ATCT) va Trung tam Kiém soat dudng dai (ACC). Hau
qua la viéc danh gié c6 thé dugc thuc hién mét cach tly nghi, dua trén
kinh nghiém chli quan ctia ting don vi kiém dinh, dan dén két qua thiéu
nhat quan, khé so sanh va khéng dam bao tinh khach quan can thiét.
Pay chinh la luan ct khoa hoc viing chac nhat khéng dinh tinh cap thiét
clia viéc xay dung b6 tiéu chudn chuyén nganh.

2.2, Tham chiéu quéc té va cac phuong phap luan tién tién

Dé nang cao chat luong ky thuat, khic phuc han ché cda tiéu chuan
qudc gia, va dam béo kha nang tuong thich quéc té, viéc tham chiéu
cac tiéu chudn quéc té uy tin la mét dinh hudng chién lugc.

2.3. Cac tiéu chuan va khung phap ly qudc té cét 16i

Viét Nam can tling budc tich hop va hai hoa hoa c6 chon loc céc
nguyén tic ti ba hé théng tiéu chudn hang dau:

- ICAO (T8 chuic Hang khéng dan dung Quéc té): Cung cap dinh
hudng vi mé va khudn khé cho Hé théng Quan ly an toan (SMS). ICAO
Annex 14 (Aerodromes) dua ra cac yéu cau chung vé quy hoach va thiét
ké san bay, trong khi ICAO Annex 19 (Safety Management) va Doc 9137

(Airport Services Manual) yéu cau nhan dién méi nguy va quan ly rdi ro
chti déng lién quan dén két cau ha tang. Cac tiéu chudn cta ICAO chi
yéu tap trung vao cac yéu cau mang tinh nguyén tac chung va khia canh
an toan van hanbh, it di sau vao chi tiét két cau.

-FAA (Cuc Hang khéng Lién bang Hoa Ky): Cung cap cac hudng dan
ky thuat chi tiét, co tinh thuc tién va kha thi cao dudi dang Advisory
Circulars (ACs), rat hitu ich cho viéc xay dung TCVN chi tiét. FAA cung
cép kinh nghiém thuc tién va chi tiét ky thuat sdu réng vé thiét ké, xay
dung, bao tri san bay.

- Eurocodes (Tiéu chuén chau Au): Cung cap nén tang ly thuyét va
ky thuat viing chac cho thiét ké két cau, strdung phuong phap tinh toan
theo trang thai gidi han (Limit State Design - LSD). Bac biét, Eurocodes
c6 co ché Théng s6 dugc Xac dinh & Cap Quéc gia (Nationally
Determined Parameters - NDPs), cho phép cac quéc gia thanh vién diéu
chinh mot s6 gia tri thiét ké (nhu hé s6 an toan, tai trong dia phuong)
theo diéu kién qudc gia. Day la mé hinh rat phu hgp dé Viét Nam "noi
dia héa" cac quy tic ky thuat.

2.4. Phuong phap luén danh gia tién tién

Thé gidi dang chuyén dich tirmé hinh quan ly an toan bi déng sang
mé hinh chl dong va tién lugng (proactive/predictive).

- Danh gia dua trén Hiéu suat (Performance-Based Assessment -
PBA): La triét ly quan ly mdi, tap trung vao viéc dinh lugng hda cac muc
tiéu hiéu sudt (vi du: tudi tho con lai, gidi han bién dang, thai gian sotan
< 7 phut) thay vi chi tuan thu quy dinh. PBA yéu cau céng trinh phai
chting minh kha nang dat dugc cac muc tiéu an toan cu thé thong qua
cac cong cu khoa hoc nhu mo phong.

-Quan ly rtii ro cht dong: Triét Iy nay, dugc thic ddy béi ICAO Annex
19, yéu cau nhan dién, danh gia va gidm thiéu ri ro lién tuc, xay dung
cac quy trinh quan ly dong va c6 tinh hé théng. Viét Nam can chuyén
d6i turtriét ly dua trén tuan tha quy tac sang quan ly dua trén rdi ro.

- Tich hgp c6ng nghé tién tién: Chudn hda quy trinh (ing dung céc
c6ng nghé hién dai la yéu té c6t 16i. Cac cong nghé bao gom:

- Kiém tra khéng pha hay (NDT): SI dung cac phuong phap nhu
Siéu am van téc xung (UPV), do dién thé an mon (Half-cell Potential),
Radar xuyén d4t (GPR), va Chup anh nhiét héng ngoai (IRT) dé danh gia
tinh trang vat liéu va hu héng tiém &n bén trong.

- Gidm sét stic khde két cau (SHM): St dung hé théng cdm bién dé
thu thap d liéu van hanh theo thai gian thuc (bién dang, rung déng)
dé hé trg bao tri du béo.

- Mé phéng phan tir hiu han (FEM) va BIM/Digital Twin: Ung dung
mé phdng dong luc hoc dé kiém chiing thiét ké va danh gid lai kha nang
chiu luc clia cac két cau phtc tap.

2.5. Nguyén tic néi dia héa (Localization) va thich iing héa
(Adaptation)

Viéc 4p dung tiéu chuan quéc té can phai duoc "thich ing hoa" dé
phu hop véi diéu kién Viet Nam. Nguyén tic nay yéu cau diéu chinh cac
théng s6 thiét ké dua trén cac yéu té dac thu trong nudc:

- Tai trong va Hé s6 an toan: Can diéu chinh cac tham s6 thiét ké
(NDPs) nhu hé s6 tam quan trong (y») d6i vdi tai trong gio khéng nhé hon
1.2 (theo TCVN 2737:2023) va hé s6 tam quan trong (y) doi véi tac déng
dong dat khong nhod hon 1.25 (theo TCVN 9386:2012). Chu ky lap ctia gio
thiét ké cho cong trinh quan trong nhu ACC can la téi thiéu 100 nam.

-Rung déng va On dinh: Thiét lap cac gidi han nghiém ngat vé rung
dong va tan s6 dao dong riéng (< 0.05 mm/s RMS va > 15 Hz) cho cac
san thiét bi cong nghé nhay cam trong ACC, vugt qua cac gidi han
chung ctia TCVN hién hanh.

- M6i trudng xam thuc: Khi hau nhiét déi 8m, nguy cg dn mon cao &
viing ven bién. Can ting cudng quy dinh vé d6 bén lau (Durability), bao
gbm viéc strdung vat liéu chéng dn mon, tang chiéu day Idp bao vé bé tong
cBtthép, va kiém tra dién thé an mon ¢St thép (E < -350 mV la nguy cc cao).
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- Tinh kha thi kinh t& - ky thuat: B6 tiéu chi phai can bang giira yéu
cau ky thuat cao va kha nang dap utng vé chi phi, vat liéu, va nang luc thi
cong tai Viét Nam. Can khuyén khich cac giai phap co chi phi hgp ly va
uu tién cac giadi phap an toan hiéu qua vé mat kinh té.

3.PHUONG PHAP NGHIEN CUU

Nghién ctu nay dugc xay dung trén mét phuong phap luan téng
hap, hé théng va da chiéu, nhdm gidi quyét triét dé khoang tréng ky
thuat cét I16i hién cé trong hé théng tiéu chudn qudc gia. Triét ly xuyén
sudt la chuyén d6i mé hinh quan ly an toan ti bi déng, dua trén tuan
tha quy tic sang mé hinh cht déng, dua trén di liéu va kha nang du
béo. Phuong phép nghién ctiu bao gém céac budc chinh sau:

3.1.Phan tich tai liéu

Budc nén tadng nay nham ra soat, hé théng hda va danh gia tinh day
du, dong b cia khung phap Iy va ky thuat hién hanh tai Viét Nam.

- Phan tich khung phap ly va quy trinh: Nghién ctiu di sdu vao cac van
ban phép ly cap cao nhu Nghi dinh s6 06/2021/NB-CP (NP 06) va Théng
tu s6 24/2021/TT-BGTVT (TT 24). Phan tich da khang dinh ND 06 da hoan
thanh vai trod xac dinh rd “cdi gi” can lam va “ai” chiu trach nhiém, trong khi
TT 24 cy thé héa quy trinh quan ly, tan sudt kiém tra (vi dy: Dai Kiém soat
khong luu la 12 thang/lan, Nha ga hanh khéch la 36 thang/lan).

- Panh gia Hé théng tiéu chudn ky thuat (TCVN): Nghién ctu da
phan tich cac tiéu chudn dang dugc "vay mugn" tif linh vuc xay dung
dan dung va cong nghiép, bao gom TCVN 5574:2018 (Bé tdng cot thép),
TCVN 5575:2012 (Két cau thép), TCVN 9381:2012 (Banh gid muc do

Bang 1. Tém tét So sanh va Khoang tréng tiéu chudn

nguy hiém ctia két cdu nha), va TCVN 2737:2023 (Tai trong va tac dong).
Két qua phan tich chira rang viéc 4p dung cac tiéu chuan chung nay tao
ra két qua danh gia thiéu nhat quan, kho so sanh va khong dam bao
tinh khach quan can thiét cho cac cong trinh hang khéng dac thu.

3.2. Nghién ctiu so sanh

Budic nay thuc hién déi chiéu hé théng tiéu chuén Viét Nam vdi cac
b6 tiéu chudn quéc té uy tin, nham nhan dién su khac biét vé triét ly,
phuong phép luan va cac chi tiéu ky thuat cot 16i.

1. Tham chiéu Hé théng Qudc té: Nghién ctiu tham khao tich cuc
cac tiéu chuan va khuyén nghi sau:

-1CAO (Annex 14, Annex 19, Doc 9157): Cung cap dinh hudng vimé
va khuén khé cho Hé thdng Quan ly an toan (SMS). Vi du, ICAO Annex
14 yéu cau kha nang chiu Itia t6i thi€u 120 phut cho nha ga, vuot tréi so
véi TCVN 2622:1995 (60 phut).

-FAA (Advisory Circulars): Cung cap tinh thuc tién va chi ti€t ky thuat
cao, ddc biét vé quy trinh bao tri, thiét ké va vat liéu.

- Eurocodes: Cung cap nén tang ly thuyét viing chac (phuong phap
tinh toan theo trang thai gidi han) va co ché Théng sé xac dinh & cap
quéc gia (NDPs) dé€ néi dia héa tiéu chuan.

2. Xac dinh Khoang tréng ky thuat: Qua déi chiéu, nghién ctu da
lugng hoa cac khodng tréng can lap day, vi du: thi€u céc chi tiéu dinh
lugng vé rung déng cho san thiét bi ACC (can dat < 0.05 mm/s RMS va
> 15 Hz; thi€u quy dinh chuyén biét vé tai trong khai thac dac thu (mat
d6 ngudi, bang chuyén hanh ly).

Tiéu chi Tiéu chuén Viét Nam hién Tiéu chudn quéc té (ICAO, FAA, Khoéng tréng/Han ché ctia TCVN Viét Nam
hanh (TCVN, TCCS chung) Eurocodes)

Pham vi Xay dung dan dung, cong Chuyén biét cho hang khong, toan dién. Thiéu tinh chuyén biét cho hang khéng, chua
nghiép chung. bao quat hét cac yéu cau dac thu.

Trong Thiét ké, thi céng, chat An toan khai thac, hiéu suat, quan ly rai ft tap trung vao phuang phap danh gia an toan,

tam lugng chung. ro, vat liéu, phan tich két cau chi tiét. du bao tudi tho, quan ly rdi ro cu thé cho cang

hang khéng.

Taitrong | Taitrong théng thudng, it | DE cap chi tiét tai trong may bay (ACN- Chua c6 quy dinh cu thé vé tinh ton ti trong
dé cap dén tai trong dong PCN, ADG, TDG), téi trong déng, rung khai thac dac thu, tai trong déng, anh hudng
dac thu cia may bay,. dong, anh hudng moi trudng. cla méi truong dac biét cho két cau cang hang

khong.

Antoan & | [t dé cap dén cac khiacanh | Tich hgp an toan, quy trinh danh gia chi Han ché vé phuong phap danh gia dinh lugng,

Danh gia | antoan chuyén sau. tiét, c6 chi s6 dinh luong, phucong phap thiéu cac chi sé danh gia rui ro chuyén biét,
Phuong phép danh gia phan tich hién dai. chua cé hudng dan chi tiét vé 4p dung NDT,
chung chung. SHM, Al trong danh gia an toan.

Tinh dia ft c6 co ché diéu chinh theo | C6 ca ché& NDPs cho phép diéu chinh theo | Can cé ca ché dé diéu chinh tiéu chudn cho phu

phuong diéu kién dia phuong. diéu kién quéc gia,,. hgp véi diéu kién khi hau, dia chat, kinh té - ky

thuat dac thu cla Viét Nam

3.3.Téng hop va dé xuat

Day la budc cét 16i, chuyén héa két qua phan tich thanh cac dinh
hudéng xay dung khung tiéu chudn méi.

1. Dinh hinh triét ly va phuong phép luan: Khung tiéu chudn mai
duoc xay dung trén nén tang triét ly Danh gia dua trén hiéu suat (PBA)
va Quaén ly rdi ro cht dong (SMS). Phuong phap luan danh gia phai
chuyén tur dinh tinh sang dinh lugng, bdo dam khoa hoc va dua trén
nguyén tic Trang théi gidi han (Limit State Design - LSD).

2. N6i dia hda va diéu chinh thong s6 ky thuat (Localization and
Adaptation): Nghién ctu kién nghi dp dung co ché tuong tu NDPs clia
Eurocodes dé diéu chinh cac tham s6 thiét k& phu hop véi diéu kién Viét
Nam (khi hau nhiét d6i, an mon ven bién). Cu thé, yéu cau hé s tdm
quan trong (y») d6i vai tai trong gid khong nho hon 1,2 va hé sé tam
quan trong (y) déi véi tac dong déng dat khong nhéd han 1,25.
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3. Chuan héa cong nghé: Tiéu chuan héa viéc iing dung cac céng
nghé tién tién nhu Kiém tra khéng pha hdy (NDT) (vi du: Siéu am, GPR,
Chup anh nhiét, Do dién thé An mon) va Hé théng giam sat stic khée
két cdu (SHM) dé thu thap d liéu dinh lugng va hé trg bao tri du béo.

4. Thir nghiém va Xac thuc du thao tiéu chuan: D& xac thuc tinh hiéu
qua va kha thi ctia du thdo TCVN, mét quy trinh thr nghiém dugc xay
dung dé ap dung trén ba hang muc cong trinh dién hinh: Nha ga hanh
khach, Dai Kiém soat khéng luu (ATCT) va Trung tam Kiém soat dudng dai
(ACCQ). Hoat dong nay nham thu thap dirliéu dinh lugng (bién dang, rung
doéng, d6 bén vat liéu) dé tinh chinh cac gidi han ky thuat trong du thao.

Viéc ap dung phuong phap luan téng hgp va nghiém ngat nay dam
bao réng bé tiéu chi an toan dé xuat khéng chi dap ting cac chudn muic
quéc té ma con ¢é tinh kha thi cao trong maéi trudng van hanh thuc té
tai Viét Nam.
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Bang 2. So sénh tém tét cac Tiéu chudn quéc té chinh va muic d6 lién quan dén Viét Nam

Tiéu chi ICAO FAA Eurocodes Mtc &6 lién quan va cach Viét Nam tham
(Annex 14, Doc (Advisory Circulars - (EN 1990-1998) chiéu
9157) ACs)

Pham vi Toan cau, quy Qudc gia (Hoa Ky), rat | Chau Au va quéc té, botieu | Viet Nam can tich hop ca ba cap do:
hoach, thiét k€ san | chi tiét ky thuat cho chuén thiét ké két cau toan nguyén tic chung ti ICAOQ, chi tiét thuc
bay, van hanh bay, | thiét k&, xay dung, dién cho nhiéu loai cong tién tir FAA, va nén tang ky thuat ti
an toan chung. bdo tri san bay. trinh. Eurocodes.

Trong tam | Nguyén tic van Chi tiét ky thuat, vat Nén tang ky thuat, phuang ICAO: Nén tang quéc té vé an toan chung,
hanh, an toan bay, liéu, quy trinh thi phdp tinh toan theo trang quy hoach.
thiét ké bé matsan | cong/bdo tri, antoan | thai gidi han (Limit State FAA: Nguon tham khao chi tiét, thuc tién
bay, it chi tiét tinh khai thac san bay. Design), nguyén tac vé an cho thiét k&, xay dung, bao tri va dénh
toan két cau. toan, st dung va do bén. gia, dac biét trong cac du an hogp tac.

Eurocodes: Nguén tham khao cho
nguyén tac thiét ké két cau, vat liéu,
nhung can diéu chinh dac thu san bay va
Viét Nam.

DaGi vai Két | Cung cdp yéu cau Chi tiét vé thiét k& Cung cdp phuong phap luan | Can tham chi€u FAA cho cac yéu cau ky

cdu chung vé kich dudng bang, dudng chi tiét vé tinh toan két ciu thuat cu thé va Eurocodes cho phuong
thudc, tai trong Ian, san do6, vat liéu, (bé tong, thép, lién hop), tai phép tinh toan sau hon.

(ACN-PCN), it chi mong, chiu tai. trong, vat liéu, do bén, 8n
tiét tinh toan. dinh.

Ly do Dam bao an toan Tinh thuc tién cao, chi | Nén tang khoa hoc viing DE tiép thu kinh nghiém, nang cao chat

Tham toan cau, héi nhap tiét, c6 thé 4p dung chéc, linh hoat diéu chinh lugng, dam bao an toan, hoi nhap quéc

chiéu quéc té. truc ti€p cho cac du theo quéc giathéng quaco | té, valam co s& xay dung TCVN chuyén

an. ché& NDPs. nganh.

Théch thiic | it chi tiét vé két cdu, | Khac biét vé diéu kién | Can diéu chinh NDPs Khi hau va Méi trudng: Nhiét d6i, am, an

khi dp can b8 sung. kinh t€, khi hau, moi (Nationally Determined mon, bién déi khi hau (can diéu chinh vat

dung tai trudng, c6 thé can Parameters), b6 sung cho liéu, hé s an toan).

VN diéu chinh. dac thu san bay, diéu kién Kinh té&: Chi phi cao cia mot s6 cong

khi hau, kinh té Viét Nam. nghé/vat liéu quéc té. Tinh dac thu: Can
b6 sung cac tai trong, diéu kién khai thac
ddc thu cua Viét Nam.

4.BAITOAN AP DUNG

Dé cu thé hoa dinh hudng xay dung tiéu chuin, nghién ciu ap
dung khung phuong phap luan da dé xuat (PBA va Quan ly Rui ro) dé
xay dung bd tiéu chi ky thuat chuyén biét cho ba loai hinh coéng trinh
ha tang hang khong 6t 16i, vén cé yéu cau vé an toan va tinh lién tuc
hoat déng & cac cap dd khac nhau: Nha ga hanh khach, Pai Kiém soat
Khéng luu, va Trung tam Kiém soat dudng dai.

4.1. Nha ga hanh khach (Passenger Terminal): An toan con
ngudi va kha nang ung phé

Nha ga hanh khach la céng trinh cong cdng quy mé I6n, noi tap
trung mat dé ngudi cao nhat trong toan bd cang hang khéng. Do do,
tiéu chi an toan phai tap trung vao An toan con ngudi (Life Safety), An
toan chiu luc ctia két cdu nhip 16n, va Kha nang phuc héi (Resilience)
cUa hé théng phong chay chita chay (PCCC).

4.1.1. Khd néing chiu Ira va thodt hiém (Fire Resistance and Egress)

Khoang trong ky thuat I6n nhat trong TCVN hién hanh la yéu cau
vé kha nang chiju Itra.

- Gi6i han Chiu Iifa bét budc: Nang gidi han chiu Ia t8i thiéu cho
cac cau kién chiu luc chinh (cét, dam, san) Ién REI 120 (120 phdit), tuan
th ICAO Annex 14 va théng 1é qudc té tién tién, gap doi so vai yéu
cau 60 phut ctia TCVN 2622:1995. Viéc nay cung cap gap doi "thdi gian
vang" cho cong tac sa tan va ctiu hé.

- Tiéu chi Hiéu sudt thoat hiém: Thiét lap ngudng thdi gian so tan
t6i da 7 phut (< 7 phat). Tiéu chi nay budc nha thiét k& phai tinh toan
va md phéng dong ngudi (dua trén EASA) d€ dam bao tinh mang con
ngudi la uu tién cao nhat.

4.1.2. An toan két cdu va tdi trong

- Phén loai va Hé s6 tam quan trong: Nha ga hanh khéach dugc xép
vao nhém céng trinh c6 cap hau qua CC3 (mdc do cao) theo QCVN
03:2022/BXD. Do d6, hé s6 d6 tin cdy vé tam quan trong clia coéng
trinh (y») phai dugc 18y khéng nhé hon 1,1 khi kiém tra kha ning chiu
luc.

- Hoat tai san: Hoat tai tiéu chudn t&i thiéu trén san tai cac khu vuc
tap trung d6ng ngudi (sdnh chd, khu thuang mai) can dugc quy dinh
rd rang khong nho hon 5 kN/m?.

- Vat liéu bén vimg: Bat budc sir dung vat liéu cudng do cao, cu
thé 1a bé tong c6t thép cd cudng dd chiu nén dac trung t6i thiéu 30
MPa (B30) va thép cudng do cao. Viéc nay truc ti€p nang cao do bén
lau va kha nang chéng an mon cho két cau.

- Diéu chinh Théng s6 dia phuang (Localization): Can diéu chinh
cac tham s6 thiét ké (NDPs) nhu t6c dé gid thiét ké (Vi) va tang cudng
chiéu day I6p bé téng bao vé dé chéng nguy co an mon cao & ven
bién Viét Nam.

4.2. Dai Kiém soat khong luu (ATC Tower): An toan cap dé dic
biét (CC3)

Dai Kiém soat khong luu la cong trinh ¢6 vai trd séng con (Cap |
hodc Cap Dic biét/CC3). Muc tiéu thiét ké khong chi la chéng sup d6
ma phai la Dam bdo hoat déng lién tuc (Operational Continuity) ngay
sau cac sy kién cuic doan.

4.2.1. Yéu cdu An toan chiu luc tuyét doi

- Hé s6 Tam quan trong: Du thao tiéu chudn phai ap dung cac hé
s6 an toan cao hon dang ké so véi cdng trinh théng thudng:

+ Hé s6 tam quan trong (y») ddi vai tai trong gié: Khdong nhd hon
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1,2 (theo TCVN 2737:2023).

+ Hé s6 tam quan trong (y) d6i vai tac ddng dong dat: Khong nho
hon 1,25 (theo TCVN 9386:2012).

- Phan tich Bong luc hoc: Do d3c thu la két cdu cao va manh, tiéu
chuan méi can dinh hudng st dung phuang phap phan tich déng luc
hoc gio chi tiét (ASCE 7-16 hodc Eurocode EN 1991-1-4) thay vi chi
phan tich tinh theo TCVN 2737:2023.

- Khdng An mon/Gié: Chu ky Iap cla gi6 thiét k& cho cong trinh
Cép Dac biét can la t6i thi€u 100 ndm. Can c6 quy dinh vé gidi phap
chéng @n mon (tang chiéu day 16p bao vé 40 - 50 mm, c6t thép ma
kém/pht epoxy) phu hgp vai khi hau Viét Nam.

4.2.2. Kiém sodt Hiéu ndng van hanh (SLS)

- Kiém soat rung doéng: Phai xac dinh va ap dung gia tri gi6i han
khat khe nhat vé rung déng (van toc, gia toc, tan s6 dao dong) cho két
cdu d8. Gidi han rung dong t6i da la 0,1 mm/s RMS tai khu vuc thiét bi
nhay cam.

- Dam bao nguén dién: Tiéu chudn can yéu cau dadm bao chuyén
d6i nguén tuc thai (0 m/s) cho hé théng UPS va dudi 10 gidy cho
ngudn chinh (méy phat), tuan thd ICAO Annex 10, dé duy tri hoat
dong lién tuc.

- PCCC chuyén biét: Bét budc ap dung tiéu chudn NFPA 75 va uu
tién hé thong chlra chay bang khi sach hodc phun suang cho céc khu
vuc chua thiét bj dién tir nhay cam.

4.3. Trung tam Kiém soat dudng dai (ACC): Kha nang phuc héi
toi da

ACC la CNI (Cd sé ha tang trong yéu quéc gia), doi hoi mic dé du
phong cao nhat va kha nang chéng chiu trudc cac tac dong cuc han

(Blast Resistance, Cyber Security).

4.3.1. An toan chju tai cua san ky thugt

- Khoang tréng: TCVN 2737:2023 thiéu quy dinh chuyén biét cho
tai trong thiét bi cdng nghé cao.

- Tai trong San bat budc:

+ Hoat tai phan b6 déu (UDL) tai khu vuc phong may chiiva UPS:
Khong nhé hon 12 kN/m?2,

+Tai trong tp trung (CL) dé kiém tra kha ndng chéng choc thing:
Khong nhé hon 10 kN trén dién tich 200 mm x 200 mm.

- Kiém soét bién dang san: Yéu cau do phang bé mat san tai khu
vuc thiét bi nhay cdm khéng vugt qua 2 mm trén chiéu dai 3 m.

4.3.2. Yéu cdu du phong (Redundancy) va PCCC chuyén séu

- MUic d6 du phong: Bt budc cau hinh du phong téi thi€u N+1
cho céc hé théng ha tang ky thuat cét 16i (dién, UPS, HVAC), khuyén
nghi cdu hinh 2N cho céc ACC chién lugc.

- Thai gian chuyén mach: Hé théng dién du phong phai dam béo
chuyén mach dudi 10 giay.

-PCCC:

+ Nang gidi han chiju Ifa ngan chay chinh Ién REI 150 (150 phdt)
cho céc khoang chay trong yéu (phong may cha).

+ Bat budc sir dung hé théng chira chay bang khi sach (Clean
Agent) va phat hién khoi siéu nhay (VESDA).

+ Cac tuyén cap dién va dir liéu chinh/dy phong phai dugc tach
biét vat ly t6i thi€u 10 mét va nam trong cac truc ky thuat duoc thiét
ké 1a khoang chéy doc lap dé loai bo diém 16i don.

Bang 3. Téng hagp bo Tiéu chi Ky thudt chuyén biét cho cong trinh hang khong ¢t 16i

Hang muc Nha ga hanh khach Pai KSKL (ATC Tower) Trung tam KSKL (ACC) Can cu & Luan giai
Phan loai cong trinh CC3 (Hau qua cao) Cap dac biét/CC3 (S6ng | Cap dac biét/CNI (Lién tuc | QCVN 03:2022/BXD
con) hoat dong)
Hé sé tdm quan trong | yn > 1,1 (Gi6, déng dat) | yn =1,2;yl > 1,25 yn >1,2;,yl 21,25 TCVN 2737/9386
Gidi han chiu Ita REI 120 phut REI 120 phut REI 150 phut ICAO Annex 14
Hoat tai san = 5 kN/m (Khu vuc | = 10 kN/m2 (Khu vuc ky | = 12 kN/m2 (Phong mdy | TCVN 2737 cép nhat
chung) thuat) cha)
Ki€ém soat rung dong > 10 Hz (fn) < 0,1 mm/s RMS (Thiét bi) < 0,1 mm/s RMS (Thiétbi) | Bdo vé thiét bi nhay
cam
Thiét ké khang né N/A Khuyén nghi SRA Bat budc (SRA/DBT, BTCT > | Bao vé CNI
40 MPa)

Bang 4. Sa thdo dé xuat tham sé diéu chinh theo diéu kién Viét Nam (NDPs)

Hang muc diéu Tham s& (NDP) Co sa diéu chinh Can cu phap ly/ky thuat

chinh

1. Tai trong gio va Téc dod gio thiét ké (Vk) Tan sudt bao, gié mua, va diéu kién dia | TCVN 2737:2023; Diéu kién Khi hau can
bao hinh dac thu cta Viét Nam. nhiét déi.

Hé sé tam quan trong (yn)

Cong trinh trong yéu (ACC/ATCT) phai
chéng chiu béo c6 chu ky lap t6i thiéu
100 ndm.

yn = 1,2 cho ATC Tower va ACC.

2.Tac dong dong

Hé sé tdm quan trong (yl);

Phén vung dia chan va yéu cau tinh

TCVN 9386:2012; Yéu cau yl = 1,25 cho

dat Phé thiét ké& (Sd (T)) lién tuc hoat dong (ACC, ATCT). céng trinh cap I/dac biét.
3.P6 bén lau Chiéu day I6p bao vé BT; Khi hau nhiét déi m, nguy co xam TCVN 5574:2018; D&i véi moi trudng
(Durability) Loai xi mang/phu gia thuc ion CI- (3n mon) cao & ven bién. xam thuc nang, yéu cau mac chiu nén =

B35 va chiéu day I6p bado vé > 40 mm.

4. Kiém trarung
dong

Nguéng van téc RMS

Yéu cau nghiém ngat cho thiét bi nhay
cadm trong ACC/ATCT dé dam bao van
hanh lién tuc.

Du thdo TCVN (ACC < 0.05 mm/s RMS);
Khu vuc thiét bi nhay cdm < 0.01 mm/s
RMS.

5.Tinh kha thiva
kinh té&

Chi phi/Cong nghé NDT

Can bang gilta yéu cau ky thuat cao va
kha néng tai chinh/nang luc ky thuat
clia cac cang hang khéng dia phuong.

Danh gia kha thi kinh t& Nguyén tac can
bdng gilia an toan ly tudng va nguén
luc quéc gia.
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5.KET QUA VA THAO LUAN

Két qua nghién ctu da chi ra mét cach rd rang sy cap thiét phai
chuyén déi turtriét ly quan ly an toan bi dong, dua trén tuan tha quy tc,
sang mét mo hinh cht déng, dua trén hiéu suat va quan ly rai ro phu
hop véi xu thé qudc té trong quan ly an toan ha tang hang khéng. Viéc
xay dung va ban hanh mét bd TCVN chuyén nganh khéng chi gitp khic
phuc khoang tréng ky thuat va phap ly lau nay, ma con la budc di c6
tinh chién lugc nhdam nang cao nang luc quan ly, tang stic canh tranh va
thuc ddy héi nhap quéc té clia nganh hang khéng Viét Nam. Tuy nhién,
viéc 4p dung thanh céng khung tiéu chudn mdi nay phai déi mat véi
nhiing thach thic mang tinh hé thong. Thach thic I6n nhat khéng nam
& cong nghé ma la & ngudn nhan lyc. Hién tai, chi khodng 30% nhan su
dat trinh 6 chuyén mén qudc té, va thai lugng dao tao trung binh chi
dat 5 ngay/nam/ngudi, thdp hon nhiéu so véi khuyén nghi 15
ngay/nam clia qudc té. Néu khong cé mét chién lugc phat trién nguén
nhan luc déng bd, TCVN mdéi du dugc ban hanh ciing kho ¢6 thé dugc
ap dung mét cach hiéu qua.

6.KET LUAN

Nghién ctiu khang dinh tinh cip thiét cta viéc xay dung mét bod
TCVN chuyén biét vé danh gia an toan két cau céng trinh hang khéng
nham dap Ung t8c d6 phat trién vi bao clia nganh. Cac két luan va kién
nghi chinh bao gém:

Nghién ctiu khdng dinh tinh cap thiét clia viéc xay dung mot bd
TCVN chuyén biét vé danh gia an toan két cau cong trinh hang khéng
nham dép ting téc do phat trién manh mé ctia nganh. Cac két luan va
ki€n nghij chinh c6 thé tém lugc nhu sau:

1. Phai khdc phuc ngay khoang tréng ky thuat c6t 16i: Can luat héa
cac nguédng an toan theo tiéu chudn quéc t&€, nhu nang gidi han chiu
ICra chia nha ga Ién t6i thiéu 120 phut va ap dung cac hé s6 tdm quan
trong cao cho cac cdng trinh trong yéu nhu ATC Tower.

2. Phai chuyén déi triét ly quan ly: Tiéu chudn mdi can dugc xay
dung trén nén tang phuong phap luan Danh gia dua trén Hiéu suat
(PBA) va Quan ly Rai ro, chuan hoa viéc 4p dung cdng nghé NDT va SHM
dé chuyén tirbéo tri khic phuc sang bao tri du bao.

3.Phai uu tién phat trién nguén nhan luc: Thach thiclén nhatla con
ngudi. L6 trinh quéc gia can dit nhiém vu dao tao va phat trién doi nga
chuyén gia lam trong tam trong giai doan dau tién, dam bao nang luc
thuic thi khi tiéu chudn mdéi dugc ban hanh.

Viéc xay dung va ap dung thanh céng bé tiéu chudn nay sé la mét
budc dot pha, gop phan ddm bao su phat trién an toan, hiéu qua va bén
viing cho nganh Hang khéng Viét Nam trong giai doan phat trién méi.
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