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Abstract: The study focuses on identifying and analyzing the hazardous area
caused by Jet Blast from Airbus A321 aircraft at Dong Hoi Airport using
Autodesk Vehicle Tracking software. Simulation results from the software
indicate areas with potential aviation safety hazards during operation and
exploitation. Accordingly, appropriate solutions are proposed to enhance the
control of factors that may cause aviation safety risks.
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Panh gia tac déng cua khi xa phan lwc tai
cang hang khéng Pong H&i bang mé phdng

trén Autodesk Vehicle Tracking

Pham Van Phuc

Trung tdm tw vén thiét ké Dudng bd va San bay, Téng cong ty tw van thiét ké
giao théng van tai TEDI, 278 Tén Blrc Thang, Hang Bot, Péng Pa, Ha Noi
100000, Viét Nam

Tém tat: Nghién ciru nay tap trung xac dinh va phan tich vung nguy hiém do
khi xa phan lwc (jet blast) tir may bay Airbus A321 tai cadng hang khéng Béng
H&i bédng phan mém Autodesk Vehicle Tracking. Két qué nghién ciru mé phéng
tir phan mém cho thdy cac pham vi khu vuc cé nguy co tiém &n cac méi nguy
hiém vé an toan hang khéng trong qué trinh van hanh khai thac. Twr d6, kién
nghi d& xuét cac giai phap pht hop dé téing cwéong kiém soat cac tac nhan céd
thé gay mét an toan hang khéng.

T khéa: Cang hang khéng Dong Héi; khi xa phan luc; mé phdng khi xa phan
Iwc; Autodesk Vehicle Tracking; an toan san bay.

1. Giéi thiéu

Trong hoat déng hang khéng dan dung, khi
xa tr ddng co phan lyc (Jet blast) [1,2] la mdt trong
nhirng méi nguy hiém tiém tang dbi véi nhan vién
mat dat, hanh khach, thiét bi va cong trinh 1an can.
Jet blast c6 thé tao ra ludng khi tbc d6 cao va nhiét
dd Ion trong khoang cach hang chuc mét phia sau
doéng co, dac biét & ché do cét canh (Take off) hodc
bat diu Ian khi dang & trang thai dirng dé (Break
away) [3,4], cho du khi hoat déng & ché dé lan déu
trén mat dat (Ground Idle) [3,4] v&i cong suét thap
cling c6 thé gay ra rii ro nghiém trong t&i an toan

hang khéng.

Theo td chirc hang khéng dan dung quéc té
ICAO dinh nghia: “Jet blast” (ludng khi phan luc)
va “Prop wash” (ludng khi canh quat) la cac thuat
nglr dung dé chi cac dong khi sinh ra tir hoat dong
cua dong co phan Iyc va dong co canh quat twong
&ng. Thiét ké cac cong trinh mat dat, tda nha va
mat dwdng can phai xem xét dén tac dong cuia cac

lwe sinh ra tlr cac chuyén déng khi nay. Trwdc khi
c6 sw xuét hién ctia déng co tuabin phan luc, rat it
sw cht y dwoc danh cho cac anh hwéng bét loi cua
lubng khi canh quat trong viéc quy hoach céc céng
trinh va mat dwong. Cac khu vyc bao dwdng va
phuc vu déi khi dwgc trang bi hang rao (Blast
fence) dé lam léch huéng gié do sw b tri gan nhau
cla cac may bay hoat déng trong nhirng khu vuc
nay, nhung thiét ké cta san dd va nha ga hanh
khach nhin chung khéng bi anh hwéng béi lubng
khi canh quat. Sy ra doi cia dong co phan lwc va
céc tién bd cdng nghé nham tang céng suét va hiéu
suét clia cac dong co nay da dan dén sv gia tang
dang ké van tdc va lwc cta ludng khi phan luc, t
dé lam phat sinh nhu ciu phai thiét ké cac co sé&
dé thich nghi véi cac lwc gio lién quan dén cac van
tdc nay [1-10]. Bén canh van tbc gi6 cao, tiéng on,
nhiét va khai tlr khi x& déng co phan lyc cling can
dwoc dw doan trwde khi lap ké hoach xay dwng cac
cong trinh san bay. Cac khu vyc chiu anh hwéng
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b&i khi xa dong co phan lwc gay bét loi cho con
ngu®i hoac cbéng trinh thwdng khoéng dwoc s
dung. Tuy nhién v&i van téc blast cao: cat, séi hodc
cac vat liéu roi khac co thé tré thanh vat thé bay va
bi thdi xa hodc bi hut vao dong co, do doé cac vat
thé bay nhw vay cé thé gay thwong tich cho nguoi
va lam hw hdng thiét bi, céng trinh va may bay khéac
[1-10].

Jet blast

Jet blast

Hinh 1. Jet blast ttr dong co' may bay phan lyc

Ba murc lwc day dong co thwong dwoc s
dung dé& xac dinh cac van téc gi¢i han la: lyc day
khi khéng tai (idle thrust hay ground idle), lwc day
thoat ly (breakaway thrust), lwc day lién tuc téi da
(maximum continuous thrust hay take off - tirc lwc
day khi cat canh). Gan nhw tat ca cac co s& danh
cho hoat ddng di chuyén may bay déu sé& phai chiu
it nhat 1a lwc day khi khong tai tr cac déng co
(Ground idle) trong vung hoat déng thiét ké. Cac
khu vue dién hinh dwoc thiét ké dé chiu dwoc lwc
day thoat ly cé thé bao gdbm nha ga hanh khach,
san dd, vai dwong lan, khu divng chd va toan bd
mat dwong trir dwong cat ha canh. May bay st
dung lyc day lién tuc tbi da trong luc cét canh, do
doé dwong bang, 18 vat liéu va khu ve dau dudng
cat ha canh sé dworc thiét ké dé chju dwoc mae luc
day nay [1,2].

Jet blast v&i van toc trén 56 km/h dworc xem
la khdng mong muén dbi véi sw thodi mai clia con
ngwoi hoac cho viéc van hanh phuwong tién va cac
thiét bj khac trong khu vuc hoat déng. Cac tda nha
cé thé duwoc thiét ké dé chiu dwoc van toc cao hon
nhiéu, nhung chi phi xay dwng bb sung dé chéng
lai ap lwc gié vwot qua mwre binh thwdng dung
trong thiét k& cong trinh cé thé tré nén qua cao.
Caéc cong trinh thwong duworc thiét ké dé chiu dwoc

Pham

gi6 c6 van téc tr 130 dén 200 km/h, tuy theo vi tri
dia ly. Néu van téc thiét ké vwot ngwdng nay do
anh hwdng cla Blast, khung két ciu va mat dirng
kién tric sé& can dwoc gia c6 thém. Can can nhic
danh dbi gitra chi phi xay dwng téng thém va cac
gidi phap khac nhdm gidm van téc Blast (chéng
han nhw dwng hang rao Blast hoac mé& rong dién
tich san dé) ddi v&i tirng san bay cu thé [1,2].

Jet blast thwdng cé it sy quan tdm dén vai
trd tac dong cla né gay ra. Trong hé théng tiéu
chuén, quy dinh cta Viét Nam vé thiét ké va xay
dwng san bay réat it dwoc nhac tdi Jet blast. Hién
nay chi cé yéu cau khoang cach an toan tir con
nguoi tdi tau bay dang hoat dong trén san dé dwoc
Cuc hang khoéng Viét Nam quy dinh trong Diéu
6/QP336-CHK Hwdng dan an toan khai thac san
bay: “Nguwdi, phwong tién, trang thiét bi khéng
dwoc di chuyén cat ngang dwong lan khi cé tau bay
dang lan, phai gitr khodng cach an toan téi thiéu la
125m phia sau va 200m phia trwéc mét tau bay
dang lan”. Tuy nhién khoang cach nay chwa yéu
cau cho tirng loai may bay cu thé véi strc manh
déng co va cac ché do hoat dong khac nhau. Véi
sy tién bd ctia khoa hoc cong nghé, déng co may
bay cang dwoc cai tién véi cong suat ngay mot Ién
hon nham dap trng nhu cau phat trién cta xa hoi
s€ lam tang strc anh hwédng cua Jet blast tir dong
co phan lyc ciia may bay. Do do, can c6 mot
phuwong phap dé danh gia tac dong cta déng co
phan lwc may bay khi ching hoat déng dé dwa ra
céac danh gia kip thdi vé cac rai ro cé thé phat sinh.

Trong cac bai bao québc té da cé nhiéu nghién
clu vé Jet blast va danh gia tac déng cla ching
[11,12], nhwng tap trung vao viéc danh gia t&i khi
dong hoc clia déng co phan lyc ma chwa xét t&i
quy dao cla ludng phut khi may bay dang di
chuyén dac biét 1a trong cac vi tri ma may bay
chuyén hwdng. Hién nay trong nuwéc gan nhw chua
c6 dé tai nao xét t&i tac dong clha Jet blast. Dé danh
gia dung tac déng cua Jet blast can phai c6 mot
phwong phép tiép can gitp sém cé cac bién phap
phong ngra va nhin nhan dwoc nhirng nguy co
tiém an t hoat dong cla ddng co phan lwc may
bay. Muc tiéu nghién ctu nay la xac dinh va danh
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gia viing nguy hiém do Jet blast [1] cGa may bay
Airbus A321 tai cdng hang khéng Béng Héi bang
phan mém Autodesk Vehicle Tracking dé chira cac
khu vuc trén san dd may bay cd nguy co anh
hwédng dén an toan nhan sy va thiét bi; So sanh
voi cac quy dinh ki thuat (ICAO/FAA) [1,2]; D& xuét
giai phap quy hoach va hé tro van hanh.

Cang hang khéng Béng Héi (VVDH) la cang
hang khéng ndi dia dang dwoc khai thac voi cac
dong may bay phan lwc tAm ngan code C [1] nhw
Airbus A320 va A321. Tuy nhién, do dac thu dién
tich han ché, khu vwc d6 tau bay sat nha ga va
khong cé khoang Iui I&n, nguy co’ anh hwédng twr khi

¥l
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x& dong co phan lyc tai san bay nay la rat dang
quan ngai. Hién trang cang hang khéng Béng Héi
c6 4 vi tri & may bay code C [1] déu hoat dong
theo phwong thire tw 1an vao tw I&n ra dé gay ra
céac tinh huéng déng co clia may bay phan lwc thdi
trwc tiép vé nha ga ma chwa co cac bién phap bao
vé. Khi cac may bay lan lwot tir cac vi tri d6 01, 02,
03, 04 di chuyén qua phia bén trai nha ga dé vong
ra dwong lan réi di chuyén ra dwong cat ha canh,
néu cac hoat dong trén san dd van tiép tuc dién ra
song song cling v&i mdt may bay dang di chuyén
s& gay cac cac mbi lo ngai vé an toan trén san dé
do anh hwéng ctia dong co phan luwc.

NHAGA [
(HANH KHACHESS
f .lrl

- é _Vl,r j
Hinh 2. So' d6 khu vc san d6 may bay tai cang hang khéng Dong Héi

2. Phwong phap nghién ctru
2.1. Téng quan vé phin mém mé phéng Jet
blast: Autodesk Vehicle Tracking

Autodesk néi tiéng v&i cac bd phan mém vé
xay dwng trén thé gi¢i. Trong dé cé Autodesk
Vehicle Tracking la mét cong cu hiru ich d& danh
gia md phéng van hanh clua cac phwong tién giao
thong bao gébm ca may bay. Phan mém dworc tich
hop va chay trén nén tdng phan mém Autocad cla
hang va chlra cac bd thw vién da dang véi nhiéu
loai phwong tién nhw 6 t6, may bay, phwong tién
mat d4t... Autodesk Vehicle Tracking ngoai viéc hd
tro m6 phéng van hanh ( mé phéng phwong tién
hoat déng trén bé& mét cong trinh dwoc mé phéng
dé danh gia cong trinh c6 dam bao dé cho phuong

) o '
TRUNG TAM CUU HOA
KHAN NGUY & NHA XE

| NGOAI TRUONG

tién hoat ddng thuan lgi dién hinh nhw kiém tra thm
nhin, kiém tra m& réng bung trong dwéng cong,...)
con c6 kha nang mé phdéng hiéu trng phut ctia dong
co phan lwc — Jet blast ctia cac dong may bay phd
bién trén thé gidi nhw Airbus, Boeing,... Nguyén ly
cla phuwong phap nay la mé phéng may bay (dwoc
thiét lap trong thw vién chuédn cé sn) lan trén
dwéng van hanh thuce té, dwa vao cac dai van téc
va nhiét dd trong tly chon cai dat cia phan mém
dé tao ra cac dwong débng mirc va cac dwong dong
murc nay sé phu thudc vao tirng loai dong co cla
céc loai may bay ma nha san xuét sé& céng bb trong
céc tai liéu ky thuat. Phdn mém c6 céac thdng sb
twong ddng véi cac tai liéu ky thuat do Airbus cong
bd cho cac dong may bay cta ho dién hinh véi cac
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ché dd mé phéng Ground Idle va Take-off.

Hinh 3, 4, 5 la cac mirc d6 danh gia cia phan
mém twong (rng véi cac mirc do Airbus cong bd
trong tai liéu ky thuat cia hang cho dong may bay
Airbus A321 - IAE V2500 Series Engine khi may
bay dang hoat ddng & ché do Ground idle [3]. Déi
v&i ché dd nay, div lieu do nha san xuét dong co
cung cap duoc tinh theo diéu kién hoat dong khi
quyén tiéu chudn ISA (International Standard
Atmosphere): la mét myc chuan bao gébm cac dac
trung khi quyén twong trng cao dd lay bang muc
nwdc bién, khéng khi kho tuyét déi, ti trong khéng
khi tai mwc nwédc bién 1a 1.23kg/m?, nhiét do 1a
15°C, &p suéat khéng khi la 760mmHg, tinh va
khéng cé gio, bé mét kho rao.

2.2. Phan tich anh hwéng cua Jet blast trén san
dé tai cang hang khéng Poéng H&i
Sé lieu dau vao dé phan tich mé phéng:

15

Pham

- Vi tri: khu vwc san dé - Cang hang khong
Péng Hoi

- Loai may bay: Airbus A321 - IAE V2500
Series Engine [3]

- S6 vj tri d6: 4

- Tracking Point: Cockpit

- Géc lai gioi han: 70°

- Ché d6 khéi tao: Swept Paths- Follow a line

Trinh tw cac bwéc thwe hién tao 1ap mé hinh:

Buwéc 1: Tao cac vét dan |&n trén san d6 bang
cac dwong Polyline trong Autocad dwa trén mat
bang tin hiéu son ké vét dan I&n hién trang va khéi
tao vét dan 1an cho may bay bang céng cu Swept
Paths.

Bwéc 2: Lwa chon mau may bay véi may bay
Ilva chon Ia Airbus A321-200 (V2500 Engines) cé
trong thw vién ctia phan mém, nhap cac thiét lap
cai dat cho Tracking Point va Géc lai gi&i han.

30 45 80 75

m
60
15
40 -
10 45°C 35°C  25°C
5| 204 |
__ |0
0 o-
| ELEVATION
I
FEET ! : ‘ ; . :
T 50 100 150 200 250
0 15 30 45 60 75
METERS ' ' ‘ ' ! ‘

(b)

Hinh 3. Biéu dd Jet Blast ctia may bay Airbus A321 IAE V2500 Series Enginge do nha san xuét cong bd:
(a) Biéu dd van téc Jet blast phia sau dong co’; (b) Biéu dd nhiét o Jet blast phia sau déng co
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68 mph  -34 mph
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Show

Chassis outlines A~
Jet exhaust velocity contours
. Idle 68mph (10%m/h)
] Idle 34mph (55m/h)

----- |dle 20mph (32km/h)

[ Take Off 136mph (21%

[ Take Off 102mph (164

-.[] Take OF 68mph {10%r ¥

< >

Hinh 4. B thj biéu dién tdm phut ctia ddng co’ khi dang & ché do Ground idle ctia may bay Airbus A321
- IAE V2500 Series Engine do Airbus céng bd (véi cac dai téc dd gié la 109km/h, 55km/h, 32km/h[3,4])
twong (rng v&i cac ché do hién thi cia phan mém (Idle 68mph, Idle 34mph, Idle 20mph)

Thang do (0,15, 30, 45, 60, 75) la khoang cach tinh ttr vi tri clra xa clia déng co’ phan lwc co don vi la m.

Show

Jet exhaust temperature conto A
[ Idle 45deg C

v Idle 35deg C

-] Take Cff 65deq C

-] Take Cff 55deq C

-] Take Off 45deq C

-] Take Off 35deq C v

Hinh 5. Db thi biéu dién nhiét d ca luéng khi sau dong co’ khi dang & ché do Ground idle ctia may bay
Airbus A321 - IAE V2500 Series Engine do Airbus céng bd (v&i cac dai nhiét dé la 45°C, 35°C, 25°C
[3,4]) twong trng v&i cac ché dd hién thi cia phan mém (Idle 45deg C, Idle 35deg C, Idle 25deg C)

Thang do (0,15, 30, 45, 60, 75) la khoang cach tinh ttr vj tri clra xa clia ddng co’ phan lwc c6 don vi la m.

Vehicle Library Explorer ~ (Dims: m, deg, sec, km/h)
File Edit Drive Settings Help

F i EE e e & g &

‘Type text and click Search

Name v Widih Lengih  W/W Rad
-] Antonov
e Airbus

g Aibus A330-800 (Mode! 863F - EA GP 7200 engines) 79.800 73.000 53,865

b Aibus A30-800 (Model 861 - EA GP 7200 engines) 79.800 73.000 53.865

g Aibus A330-800 (Mode! 843F - RR Trent 900 engines) 79.800 73.000 53,865

b Aibus A380-800 (Mode! 841 - RR Trent 500 engines) 79.800 73.000 53.865

g4 Aitbus A340-600 (RR Trent 500 engines) 63400 75.360 16646

b Aibus A340-500 (RR Trent 500 engines) 63.400 67929 45742

gt Aitbus A340-300 (Models 311, 312 8 313 -CFMS6 engines) 60300 63,600 44780

b Aibus A340-200 (Models 211, 212 8 213 -CFMS6 engines) 145.474 59605 105402

g Aibus A330-300 (RR RB211 engines) 60300 62,689 13738

b Aibus A330-300 (GE CF6 engines) £0.300 63689 3738

g Aibus A330-200 (AR Trent 700 engines) 60.300 58.372 43420

g Aibus A330-200 (RR RB211 engines) 60300 58372 43420

g Aibus A330-200 (PW 4000 engines) £0.300 58372 43420

g4 Aibus A330-200 (GE CF6 engines) £0.300 56372 £3.420

Airbus A321-200 (Medels 231 & 232 - V2500 engines) 34.100 44510 24709

g4 Aibus A321-200 (Model 211 - CFMS6 engines) 34100 44510 24705

b Aibus A320-200 (Models 231, 232 & 233 - V2500 engines -twin wheel 34100 37570 2157

g Aitbus A320-200 (Models 231, 232 & 233 - V2500 engines -four whee! 34100 37570 2157

| P o g i T S e i

Make Defauit Print

Hinh 6. Thw vién may bay trong phan mém
Autodesk Vehicle Tracking
Bwéc 3: S dung cong cu Animate dé& mo
phéng may bay chuyé&n déng va bat ché do hién thi
céac dai téc d6 phut clia dong co may bay. Dwa vao

qua trinh may bay chuyén déng va pham vi luéng
phut, ta khoanh viung dwgc cac vi tri cé nguy co
gay méat an toan.

Dwa vao biéu d6 Jet blast clia ddng co' phan
lwc trén may bay Airbus A321- IAE V2500 Series
Engine & Hinh 3-5 ta nhan thay pham vi anh hwéng
cta tbc d6 gid Ién hon pham vi anh hwéng cua
nhiét d6 tir déng co phan Iyc [3,4]. Do d6 md
phdng sé tap trung vao danh gia strc anh hudéng
cla téc dd gié phia sau dong co phan lyc. Theo
khuyén cdo cla ICAO tbc do gié tir ddng co phan
lwc dwdi 56km/h dwoc cho 1a ndm trong nguwéng
gidi han chju dwng dwgc clia con ngudi vi vay cac
khu virc ma c6 tbe do gid dudi 56km/h duoc coi la
gi&i han [1,2]. Do d6, nghién ciru sé tién hanh md
phdng vai cac dai toe do gio la 35km/h va 56km/h.
Lan lwot mdé phdng may bay khéi hanh tir cac vi tri
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dé 01, 02, 03, 04 trén san dd v&i kich ban nhw sau:

Show

Chassis outlines A
Jet exhaust velocty contaurs
-] Idle &8mph {10%m./h)
-] Idle 34mph (&5km./h)
v Idle 20mph (32km/h)
-] Take Cff 136mph (215
-] Take Cff 102mph (164
-] Take Off 68mph (10%r v
£ >

Hinh 7. C4c tly chon cai d&t dai téc do gié & ché
do Idle v&i mre toc dd 1a 32km/h, 55km/h,
109km/h (Ground Idle) va Take off v&i mirc tbe do
la 219km/h,164km/h, 109km/h

M6 phéng cho vi tri 6 sé 1: may bay dang ttr
vi tri @& 01 khéi hanh tw 1an ra khéi san do (ttr vi tri

Dai van toc V255krm/h
| 3D3i van toc 552v=3bkmih

Dai van toc V255km/h
L W55 van toc 552v=3bkm/h

'ﬁ|'||||||||m|||||||||||||||Ii'i|ﬁ|||7|”||TiHi|||]ﬂ'

Hinh 10. Két qua md phdng cho vi tri d6 sb 3

Pham

dd 1an vong vé phia bén trai clia nha ga sau dé
theo dwdng 1an thoat ra khéi san do).

M6 phéng cho vi tri d6 sb 2: may bay dang ttr
vi tri d& 02 kh&i hanh tw 1an ra khdi san d6 (tir vi tri
dd 1an vong vé phia bén trai clia nha ga sau dé
theo dwong lan thoat ra khéi san do).

M6 phdéng cho vi tri d6 s 3: may bay dang tir
vi tri @& 03 khéi hanh tw 1an ra khéi san dbé (tir vi tri
dd 1an vong vé phia bén trai cla nha ga sau dé
theo dwdng 1an thoat ra khéi san do).

M6 phdéng cho vi tri d6 sb 4: may bay dang ttr
vi tri d& 04 kh&i hanh tw 1an ra khdi san db (tir vi tri
dd 1&n vong vé& phia bén trai ciia nha ga sau do
theo dwong lan thoat ra khéi san do).
3. Két qua mé phéng va danh gia
3.1. Két qua mé phéng

Dai van toc V255km/h
Daij van toc 552V>35km/h

i

Hinh 9. Két qua md phang cho vi tri d6 s6 2

Dai van toc V=55kmih
{ W03 van toc 552v=35km/h

||||||||||||u||||||||||||||||||||I|Tuiifm\i|]|ii|]
| | Ml Tleeseeee—— A

Hinh 11. Két qué mé phdng cho vi tri d6 s6 4
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Két qua cho cac kich ban mé phang 1an lwot
dbi voi cac vj tri @6 01, 02, 03, 04 dwoc thé hién
trong cac Hinh 8-11;

May bay Airbus A321 xuét phat ttr vi tri d6 01
l&n vong phia bén phai dé thoat ra khdi san db. Jet
blast &nh hwéng téi vi tri d6 02 va trwdc nha ga.
Khu vwe dai mau vang la khu vuc co6 van téc Jet
blast nam trong khoang 35-55km/h. Khu vwc dai
mau cam la khu vuc co van toc Jet blast vieot mirc
55km/h.

May bay Airbus A321 xuét phat t vi tri d6 02
l&n vong phia bén phai dé thoat ra khdi san db. Jet
blast &nh hwéng téi vi tri dd 03 va trwdc nha ga.
Khu vwe dai mau vang la khu vuc co6 van téc Jet
blast nam trong khoang 35-55km/h. Khu vwc dai
mau cam la khu vwe cé van tdc Jet blast vieot mirc
55km/h.

May bay Airbus A321 xuét phat tw vi tri d6 03
l&n vong phia bén phai dé thoat ra khdi san dd. Jet
blast &nh hwéng téi vi tri dd 03 va trwdc nha ga.
Khu vuc dai mau vang 1a khu vuwe cé van tdc Jet
blast nam trong khoang 35-55km/h. Khu vwc dai
mau cam la khu vwe ¢é van tdc Jet blast vieot mire
55km/h.

May bay Airbus A321 xuét phat t vi tri d6 04
l&n vong phia bén phai dé thoat ra khdi san db. Jet
blast anh hwdéng t6i vi tri trwdc nha ga. Khu vye
dai mau vang l1a khu vue cé van toc Jet blast ndm
trong khoang 35-55km/h. Khu virc dai mau cam la
khu vuc cé van toc Jet blast vwot mirc 55km/h.
3.2. banh gia

Két qua md phéng tdc do gi6 tai 4 vi tri dd
cho thay khi tau bay di chuyén tr cac vi tri dd 1an
thoat ra khdi san db thi tdm phut ctia déng co cd
anh hwédng téi nha ga cling nhw cac hoat dong van
chuyén hanh khach phia trwéc nha ga va dic biét
gitra 2 vj tri d lién ké nhau cling bi anh hwéng bdi
may bay phia bén trai 1&n vong ra dé thoat khéi san
dd (vi tri d6 s6 01 1an ra khdi san dé anh hwéng téi
vi tri d6 s6 02, twong tw véi cac vi tri 03, 04 déu bi
anh hwéng béi vi tri d6 lién trwédc). Cac hoat dong
phuc vu mat d4t ctia tau bay cla vi tri dd lién ké c6
bi tac dong béi anh hwéng cla Jet blast. Tuy cac
vi tri nay bi anh hwéng véi tc dd phut khéng dang

Pham

quan ngai (tbc dd tir 35-55km/h ndm trong ngwéng
chiu dwng dwoc cua con ngwoi [1,2,3,4]), nhwng
cwe ky nguy hiém néu trén san dd c6 nhirng vat thé
ngoai lai bi hut vao déng co va vang ra véi van tbc
I&n c6 thé gay hw hai dén cong trinh, thiét bj va
tham chi anh hwéng dén sirc khde va tinh mang
con nguwdi néu trong tdm anh hwéng. Do d6 can
phai c6 cac giai phap gidm thiéu va phong ngira dé
dam bao an toan hang khdng trong qua trinh khai
thac. Can clr vao nguwdng gi¢i han chiu dwng cua
con nguoi 1a 56km/h [1] mirc d6 danh gia vé an
toan hang khéng cé thé dwoc xép hang:
Bang 1. Thang danh gia mac d6 an toan
St Dai tbc do gi6

Murc dd danh gia

1 >55km/h Nguy hiém
2 35-55km/h Rui ro
3 <35km/h An toan

Dwa vao thang danh gia vé mrc do an toan
trong Bang 1 va tir cac két qua chay mé phang tir
phan mém Autodesk Vehicle Tracking cho cac vi tri
dé lan lwot 01, 02, 03, 04 & muc 3.1, cac khu vuc
chiu anh hwéng béi Jet blast tir dong co phan Iwc
cla may bay Airbus A321 IAE V2500 Series
Engine tai cang hang khéng Dbéng H&i duoc
khoanh vung céc khu vie véi nguy co nguy hiém,
rdi ro, an toan dwoc thé hién trong cac Hinh 12-15:

m Jet blast ndm trong nguing nguy hiém
|| Jetblast ndm trong ngudng rii ro
[____1 Jet blast ném trong ngudng an toan

L — 7 Pham vi danh gia Jet blast

| 2 L . . .
Hinh 12. Khoanh vung an toan khi may bay khéi
hanh tt vij tri d6 01

Nhan xét: Han ché hoat ddng hanh khach
trwdc nha ga va hoat déng mat déat tai vi tri dd 02.
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Vi tri 03, 04 van c6 thé hoat ddng song song cac
hoat ddng mat dat.

71 Jet blast ndm trong nguding nguy hidm |
Jet blast ndm trong ngudng rui ro ‘
Jet blast ndm trong ngudng an toan
L _  Phamvi danh gia Jet blast

|

i 1"""IIIIIIIIIIIIIIIIIIIII||||||||||||||||lll

Hinh 13. Khoanh vung an toan khi may bay kh&i
hanh tw vi tri d6 02
Nhan xét: Han ché hoat déng hanh khach
trwéc nha ga va hoat ddng mat dét tai vi tri dd 03.
Vi tri 01, 04 van c6 thé hoat ddng song song cac
hoat ddng mat dat.

- Jet blast ndm trong ngwéng nguy hiém
! Jet blast ndm trong nguwéng rdi ro

| Jet blast ndm trong ngudng an toan
B ] Pham vi danh gia Jet blast

] 5||_|_||‘||||||||||||||||||||MMMII_IL|||||||[

Hinh 14. Khoanh vung an toan khi may bay kh&i
hanh t vi tri d6 03
Nhan xét: Han ché hoat ddng hanh khach
trwdc nha ga va hoat déng mat dat tai vi tri @6 04.
Vi tri 01, 02 van c6 thé hoat ddng song song cac
hoat déng mat dat.

Pham

- Jet blast nm trong ngudng nguy hiém
let blast ndm trong ngudng i ro |
.1 Jet blast nm trong ngudng an toan
T~ 7 Pham vi danh gia Jet blast

| ‘i'|||:m||||i|||i||||||||||||||i|||i|||||||||Ll"""f

Hinh 15. Khoanh vung an toan khi may bay kh&i
hanh tt vj tri d6 04

Nhan xét: Han ché hoat déng hanh khach
trwdc nha ga. Vitri 01, 02, 03 van cé thé hoat déng
song song cac hoat ddng mat déat.

Két qud md phdng tr phan mém cho thay
dwoc cac pham vi khu vire cé nguy co tiém an cac
méi nguy hiém vé an toan hang khéng van ton tai
trong qua trinh van hanh khai thac néu khéng cé
céac bién phap gidm thiéu tac déng va phong ngtra
dung cach.

Dé nang cao an toan trong khai thac, viéc
trang bi cac giai phap phong ngtra la can thiét, can
c6 moét s6 bién phap phong nglra nhw: st dung hé
théng hang rao phong phut — Blast fence [1],
hwéng dan canh bao cac khu vc nguy hiém cho
nhan vién c6 nhiém vu lam viéc trén san dé khi co
tau bay hoat déng. Tang cuwéong gidm sat kiém tra
cac khu vye c6 nguy co khi tau bay khéi hanh lan
ra khoi vi tri d5. Dam bao khéng cé cac vat thé
ngoai lai trén san dé bang viéc thwéorng xuyén kiém
tra quan sat trén khu vwc san dd vi day 1a cac tac
nhan dé bj hat vao déng co va phut ra sau ddng co
v&i cac tac dong cwc ky nguy hiém. Can cé ké
hoach ré rang vé viéc khai thac cac vj tri 46 déng
thdi ma cé sw xuat hién ctia hoat ddng nhan vién
mat dat & do, khéong nén khai thac 2 vi tri d6 lién ké
cung ldc do anh hwéng tr dong co phan lyc cla
may bay & vi tri & bén canh dang lan ra khai vi tri
d6. Néu nhu tai cdng hang khong cé diéu kién vé
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phwong tién, trang thiét bj day dd thi chuyén déi
phwong thirc van hanh tau bay ti tw 1an vao ty lan
ra chuyén sang tw 1&n vao kéo day ra dé giam thiéu
tdm anh hwdng ctia dong co phan lyc.

4. Két luan
O Viét Nam hién nay, viéc danh gia vé Jet
blast chwa thwc sy da déi véi tm quan trong cla
no trong an toan khai thac hang khéng. Cac quy
dinh vé& khodng cach an toan trong khai thac rat khé
dam bao do may bay hoat dong sé lién tuc chuyén
ddng nén khong thé lwdng trwdc dwoc nhirng nguy
co ¢o thé xay dén. Viéc str dung Autodesk Vehicle
Tracking mdé phdéng Jet blast giup chung ta nhin
nhan trc quan dwoc tdm anh hwéng thuc té clia
chung va cé cac bién phap phong nguwa va ngan
chan kip thoi cac tac nhan cé thé gay mét an toan
hang khéng. Diéu nay khéng chi ap dung vao trong
kiém tra cac cong trinh hién hiru dang khai thac ma
con co thé kiém soat ngay tlr nhirng buédc quy
hoach va thiét ké, xay dwng san bay. Két qua
nghién ctru chi ra cac vuc tiém an rdi ro gay mét
an toan hang khéng trong qua trinh khai thac va dé
xuét cac giai phap kip thoi dé ngan chan cac nguy
co nay. M&c du nghién ctru nay van con tén tai mot
sb nhirng han ché nhét dinh do mé phdng may bay
hoat dong & diéu kién tiéu chuan ISA, van chuwa xét
téi sw thay ddi cla cao trinh san bay, nhiét do
khong khi, va khi hau khu vuc. Tuy nhién bang
phwong phap nay c6 thé nhanh chéng danh gia
dwoc mire do va pham vi an toan trong hoat déng
hang khong, dé tr& thanh co s& dé dua ra cac
quyét dinh quan trong vé an toan can doi hoi co sy
nghién ctru thém phu hop cho tirng khu vwe dia ly
dwoc danh gia.
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