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HANG KHONG VIET NAM TANG TRUONG “NONG” VA NHUNG VAN DE AN NINH, AN TOAN DAT RA

Trong boi canh nganh Hang khong Viét Nam (HKVN) o su hi phuc than toc sau anh huong cia dai dich Covid-19va dan trd lai
nhip dd ting tnidng manh mé nhu giai doan truide (2010 - 2019), o thé noi HKVN dang that sutai cit canh. Thé nhung, bén canh
sif tang tridng “nong’; thuc té dang phat sinh mét s van dé co thé anh hudng dén an ninh, an toan bay. Tap chi GTVT khdi dang
loat bai: “HKVN tang tnuéng “nong” va nhilng van dé an ninh, an toan datra’

Hang khong phat trien nhanh
Va cau cllllyen an ninh, an toan

NHONG MOC SON CUA HKVN

Tinh @&n trudc thai diém dich Covid-19 xuat hién (dau ndm 2020),
giai doan 2010 - 2019, thi trudng van tai HKVN luén duy trl toc d6 ting
trudng & mic 2 con sd, trung binh dat 15 8%/nam. Theo danh gia cha Hiép
héi Van tai hang khéing Qudc té (IATA), Viét Nam la mét trong nhing thi
trudmng hang khéng cd thc 46 ting trudng hang nam nhanh nhat thé gidi,
cao han tc d6 trung binh cla khu wiic chau A - Thai Binh Dudng.

Dac biét, muc tiéu chinh phuc thi truéng kho tinh, nhat la My cling
da dat dugc khi ngay 15/02/2019, tai Ha N6i, Bai sir My tai Viét Nam
trao chirng chi cdng nhan nang luc giam sat an toan hang khong
miic 1 (CAT-1) cha Cuc Hang khong Lién bang My (FAA) cho Cuc
HKVN. Bay la diéu kién bat bubc dé cac hang hang khéng cla
Viét Nam dugc phép md& duting bay dén My.

Trén co s& phé chudn cia Cuc An ninh van tai My (TSA)
va cap phép cha Cuc Hang khong Lién bang My (FAA), t8i
23/9/2021 (gi& dia phuong), Bamboo Airways da thuc hién
chuyén baythingdautiéndén My. Tiépdé, ngay 29/11/2021,
Vietnam Airlines thuc hién chuyén bay thudng & dau tién

&< MINH THANH

Trong glal dogan 2010 -
2019, thi truiang HKVN
luén dat rnuc téng
iru’ﬂng cao, 6n dinh
vdi tdée dé trung binh
luén dat 2 con sé.

Tuy nhién, bén canh
diém séng dé ci

phat sinh mot mfnn
tal, bat cap cun som
khéac phuc dé HKVN
phat trién bén ving
trong tuong lai.
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dén My. Cdn phdi nhic lai rang, nganh HKVN va Vietnam Airlines da mat
20 nam chudn bi dé mé duding bay thuting & dén My,

Di tinh hinh dich bénh Covid-19 con dién bién phic tap nhung ngay
23/8/2021, Tap doan ché tao may bay Boeing (My) van quyét dinh mé van
phong dai dién dau tién tai Ha Nbi. Su kién cho thay, nha ché tao may bay
hang dau thé gidi van tin tudng su phat trién nganh HKVN va khang dinh
cam két ho trg, dau tu ldu dai & dat nudc hinh chir S.

Trudic A6, théng 7/2018, Vietjet Air @3 ky hap déng tri gid 12,7 ty USD
véi Boeing d& mua 100 chiéc may bay B737 Max va trd thanh khach hang
lén nhit cia dong 737 MAX tai chau A,

Trong khido, dé dap (rng nhu cu tang trudng cla nganh Hang khdng
va phuc vu hanh khach duge tot hon, han 10 ndm qua, Téng cong ty Cang
HKVN (ACV) da tap trung ngudn luc, ddu tu xay dung mdi, cai tao két cdu
ha tdng cac cang hang khéing dat tiéu chudn cha Té chiic Hang khéng dan
dung quéc té (ICAQ), tiéu biéu nhu: Xay dung nha ga T2 Cang HKQT Ni
Bai, Phi Quéc, nha ga T3 Cang HKQT Tan Son Nhat... Dac biét, ACV dang
uu tién moi ngudn luc d& dau tu xdy dung cang hang khéng mang tinh
chién luge Cang HKQT Long Thanh, nham hinh thanh diém trung chuyén
hanh khach va hang héa cé siic canh tranh trong khu vuc va @& giam tai
cho Cang HKQT Tan Son Nhat.

HANG KHONG - DONG LUC PHAT TRIEN KINH TE - XA HOI

Nam 2011, tng thu tir khach du lich mdai chidat 130000 ty déng, déng
gop 3,1% vao GDP. Bén nam 2019, tdng thu tir khach du lich da ting lén
726000 ty d6ng (tang hon 5,5 ldn so wdi nam 2011), déng gop cla nganh
du lich vao GDP dat 9,2%. Trong su tang truding 46 khdng thé khdng nhac
dén vaitrd chahang khéng. Nam 2019,san lugng hanh khach théng qua cac
cang hang khdng (CHK) cha Viét Nam dat 116,5 triéu lugt- mdt con so ky luc

Chinh vi vay, khi tinh hinh dich bénh Covid-19 dan dugc khdng ché,
md clia hang khong (tlr thang 01/2022) va du lich (tir 15/3/2022) dugc
danh gia chinh la “chia khda" 8€ khéi phuc, phat trién kinh té

Theo Cuc trudng Cuc HKVN BDinh Viét Thing, trong 6 thang dau nam
2022, lugng hanh khach théng qua cac CHK dat 40,7 triéu khach, tang
56,8% so vdi cing ky 2021. Trong 46, khach quédc t& dat 1,8 triéu khach,
tang than t6c 904,6%; khach ndi dia dat 38,9triéu khach, tang 52,6%.
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Nganh HKVIN dang “c3t cdnh” sau dai dich

-

Su“bung nd” cha hang khéng nhu mdt chat xic tac quan trong tac
d6ng dén tang trudng kinh té& Thing tin tU Téng cuc Thing ké, GDP quy
1/202 2 uée tinh tadng 7,72% so vai cing ky nam trudc, cao hon tdec db tang
clia quy Il cac nam trong giai doan 2011 - 2021, GDP 6 thang ddu ndm

2022 tang 6,42%, cao hon toc @5 tang
2,04% cla 6 thang dau nam 2020.

NG LUC AP DUNG CONG NGHE
M1 DAP NG DOI HOI PHAT TRIEN

Ngay tir cudi nam 2020, CHK Quéc té
Tan Son Nhit d khdi d6ng md hinh phéi
hop raquyét dinh khai thac tai CHK, san bay
(goi tdt la & an A-CDM) nham t6i uu héa
cac ngudn luc, sir dung hiéu qua ha tang
va trangthiét bi tai CHK, gidmtac nghén tai
san bay, nang cao hiéu qua diéu hanh khai
thac va chat lugng phuc vu hanh khdch,

A-CDM bao gém cic quy tic, quy
trinh cho cac bén lién quan hoat ddng tai
sin bay cd thé chia sé thang tin va phdi
hop ra quyét dinh wadi muc tiéu téi vu héa
viéc sir dung nguén luc tai sdn bay, nham
tang kha nang du bao trong khai thac;
tang kha nang thuc hién chuyén bay ding
gid; giam chi phi hoat dong trén khu bay;
ti uu héa viéc khai thac ha tang va giam
un tdc; giam thiéu lang phi sirdung slot va
quan ly luéng khong luu; linh hoat trong
viée lap k& hoach trude chuyén bay; gidm
thiéu i tac trén sdn 46 va duding lan,

Cac CHK 6 tdn suat bay tir 100.000
lugt chuyén trong mdt nam phai xay
dung va thiét 13p A-CDM.

Trude 36, chiéu ngay 23/12/2019, tai
CHK Quéc té Noi Bai da dién ra 1€ ky quy
ché phdi hap chia sé théng tin va ra quyét
dinh tai Trung tdm Diéu phdi khai thac
(AOCC) gitta CHK Quéc t& Noi Bai vai Cang
vu Hang khong mién Bac, Vietnam Airlines,
Jetstar Pacific, Vietjet Air, Bamboo Airways...

“Vdai viéc trién khai phéi hop ra
quyét dinh tai AOCC, sau nay la trién khai
A-CDM, thay vi viec cac don vi hoat dong,
khai thac tai CHK, sén bay sé ra quyét dinh
rigng & khong tap trung, sé cung nhau
phéi hap dé ra quyét dinh, dam bao t6t
nhdt hidu qua khai thac cing nhu an
ninh, an toan. Trién khai A-COM khéng
chi mang lai lgi ich riéng ré cho nha khai
thac san bay, hang hang khong, quan ly
bay hay dich vu ma tat ca déu cé loi’, Cuc
trudng Binh Viét Thang ndi.

Clng vaithiét lap A-CDMva trién khai
phdi hop ra quyét dinh tai AOCC, tirthang
5/2021,Tong cong ty Cang HKVN (ACV) da
dbng y dua cong nghé xua dudi chim cla
Bulgaria 4p dung tai san bay qudc té Tan
Son Nhit, Cong nghé nay dua trén than
nhi&t cla chim va tu ddng phat ra tiéng
kéu lém @€ xua dudi chim di noi khac.
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Dac biét, d& nang cao chdt lugng dich
viy, gidm thai gian cha doi tai san bay, tircudi
nam 2021, Vietnam Airlines da trién khai lam
thi tuc truc tuyén (check-in online) cho
hanh khach. Tinh dén ngay 08/6/2022, Hang
Hang khong Quéc gia Viét Namda ap dung
dich vu nay & 16 san bay trén toan quc,

Mgoai Vietnam Airlines, Vietjet Air va
ca Jetstar Pacific (Pan Pacific) 38u da trién
khai dich vu check-in truc tuyén nay.

NHUNG TON TAI, HAN CHE CAN
KHAC PHUC

Cao diém hé& 2022, san lugng van
chuyén tai CHK Quéc té N6i Bai da vuot
cting sudt thiét k& cha nha ga T1. Ban cl
ngay 25/6/2022, san lugng van chuyén tai
NGi Bai dat hon 104.000 lugt khach, trong
d6 c6 gén 93.000 lugt khich néi dia. Tinh
trung binh, san lugng bay quéc nditai CHK
Qudc té Noi Bai tang hon 40% so vdi cao
diém hé 2019 - thai diém dinh cao trudc
khi c6 dich Covid-19. Lugng khach qua tai
da tao ra ap luc vé giao thong, cung cap
dich vu, i ly cac tinh huéng phat sinh.

Trong khi 86, theo Cuc HKVN, vdi 6
hang hang khéng trong nudc (Vietham
Airlines, Vietjet Air, Pan Pacific, Vasco,
Bamboo Airways, Vietravel Airlines), trong
thang 6, cac hang nay da khai thac 30.808
chuyén bay, tdng 528,7% so vdi cung ky
nam 2021 va tang 18% so vdi thang 5. Tuy
nhién, 56 chuyén bay bi cham |&n tdi 5.602
chuyén, chiém ty |& 18,2%, ting hon 15,9
diém phan tram so vdi cling ky nam 2021,

Nguyén nhan cham chuyén, theo danh
gia cia Cuc HKVN la do mdy bay vé& mudn
(chi&m tdi 13,4%), ti€p dén la tir chinh Gic
hang hang khéng (chiém 2,5%) va cudi
a do tu trang thiét bi va dich vy tai
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bay xép hang ché cdt canh tai sén mﬁi: té Tan Son Nhit

Hién dai héa dap iing nhu cau phat trién

Ngay 24/12/2021, Van phdng Chinh phi da ¢ Théng bao s6
348/TB-VPCP vé két ludn cha Thi tudng Chinh phd Pham Minh
Chinh tai cubc hop Thuéng truc Chinh phi d6i wai Quy hoach téng
thé phat trién hé thdng CHK, san baytoan qudc thai ky 2021 - 2030,
tam nhin dén nam 2045,

Theo quy hoach, giai doan 2021 - 2030 hinh thanh 28 CHK
gbm: 14 CHK qudc téva 14 CHK qubc ndi. Tam nhin dén nam 2050,
ngoai viéc quy hoach thém san bay Cao Bang, cing sé hinh thanh
CHK thir 2 hé trg cho CHK Qudc té Noi Bai vé phia 86ng Nam Tha
d6 Ha NGi va mot s6 CHK, san bay tai cac dao, quan ddo cd nhu cau
phat trién kinh té, xa héi..

Theo Thir truéng BO GTVT L& Anh Tudn, quy hoach can lam
rd cac hang muc dau tu giai doan 2021 - 2030 va sau 2050 cac co
ché vén ddu tu, con sé du bao, 48 xudt cac tinh bé sung cac CHK,
cac tiéu chi danh gia thiét lap CHK mdi, chinh sidch nao phat trién
cua CHK..

cang (chiém 1%), ngoai ra con do thai tiét, quan Iy, diéu hanh bay cac nguyén
nhan khac... Tinh trang cham, hily chuyén cé xu hudng tang, 8én mikc mdi day
B GTVT phaicdvan bangui Cuc HKVN yéu cdu chan chinh tinhtrang nay.

Bé&n canh A4, sur diéu hanh khéng t6i vy, khéng tan dung dugc téi da
cd s& ha tdng dan d&n nhing bat cap nhu may bay khéng tiép can dugc
clfa ra may bay, phai dirng d6 & xa, hanh khach phdi di xe buyt ra may bay;
may bay phai xép hang ché cat canh.., gay lang phi nhién liéu.

Bac biét, hiém hoa tirvat thé la (Foreign Object Debris - goi tat la FOD)
bao gém cac manh vun hodc d6 vat co khad nang gay hu hdng cho phuong
tién va hé théng trén may bay van can duoc quan tam hon. Bdi, néu thiét
hai do FOD thé mém dem lai thuéng tuong déi nhe (cong, vénh, bién
dang nhe canh quat) thi cac FOD thé rdn cé thé pha v két cau ddng co,
canh quat, gay ton hai nghiém trong.

Trudc do, vao cacnam 2018, 2020 con xdy ra mot s6 vu viec ngudi tam
than xam nhap vao san bay Vinh, Van Bon, uy hiép an ninh hang khéng.
Ngoai ra, viéc hang khbng tang trudng lién tuc va chiu nhiéu anh hudng
clia bién d6i khi hdu clng lam gia tang s6 su cd trugt khoi dudng cit ha,
canh trong nhirng nam gan day & Viét Nam O
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HANG KHONG VIET NAM TANG TRUONG “NONG” VA NHUNG VAN DE AN NINH, AN TOAN DAT RA

Trong bdi canh nganh Hang khong Viét Nam (HKVN) o su hai phuc than toc sau anh hudng cua dai dich Covid-19 va dan trd lai
nhip 8d ting tnidng manh mé nhu giai doan trude (2010 - 2019), cd thé noi HKVN dang that sutai cit cinh. Thénhung, bén canh
s tang tridng “nong | thuc té dang phat sinh mét sd van dé co thé anh hudng dén an ninh, an toan bay. Tap chi GTVT khai dang
loat bai: “HKVN ting truéng “nong” va nhilng van dé an ninh, an toan datra’

truot khoi dudng hang

&< vO THANH
Chuyén gia hang khdng

Canh bao sw ¢ may hay

Mdy bay truet khéi dudng bang Ia loai sy c6 héng khéng phd bién
nhat. Do dé, cac gial phap nham chi déng quan tri rdi ro vé han ché

thiét hal ti su' €& truot khoi dudng béng la rat can thiét.

SU €O TRUOT KHOI DUONG BANG VA NGUY CO TAIVIET NAM

Mgay 07/8/2020, may bay B737NG clia hang hang khong Air India
Express chd theo 190 hanh khach va phi hanh doan da trugt khoi dudng
biang va lao xudng chan déc tai san bay quic té Calicut, An D6. Sy cé lam
18 ngudi thiét mang, bao gdm ca phi cong.

Vu viéc dugc danh gia la tham hoa hang khéng nghiém trong nhat
An D6 trong thap nién 2010 d3 gy nhidu hé luy v& kinh t& va xa héi, nhu
gidm uy tin, 46 tin cdy cha Air India; ting phi mua bao hiém cho cac sdn
bay va hang bay khic ciia An Dé.

$6 lidu tir T6 chiic An toan bay [FSF), trugt khdi duing cit, ha canh
(CHC) la loai tai nan hang khéng phd bién nhat vdi tan sudt khodng 30 vu
viéc mot nam. Mot thdng ké khac cla Boeing cho thay, giai doan tir 1959
dén 2016 cd 582 ngudi tlf vong do cac tai nan trugt khdi dudng CHC,

Khong chi cd tan sudt xdy ra & muc thudng xuyén, loai su cd nay

con gay thiét hai rat |én cho cac hang
hang khéng khi 50% su 6 dan dén tau
bay hu héng hoan toan. Chi phi truc tiép
va gian tiép cho mot su cd truot khai
dudng bang co thé vugt qua con sé 500
triéu USD.

Theo két qua cha mat s6 nghién ciu
trén thé gidi, hai trong s6 nhing yéu td
ngay cang cd anh huéng lén dén su cd
trugt khai dudng CHC, gbm: sy ting
truéng vé luu luong chuyén bay va diéu
kién thai tiét cuc doan.

Tai Viét Nam, theo tai lidu do B Tai
nguyén va Mé6i trudng cong bd (ndam
2017), tinh trang dnh hudng cla bién
d6i khi hdu dang dién ra ngay mdt phiic
tap. Cac hinh thai thai tiét cuc doan da va
dang xuat hién vdi tdn suat day dac han,
dac biét la mua to, bao manh, gié mua.

Clng vai d6, théng ké van tai HKVN
trong giai doan 2010 - 2019 cho thdy cd
su tdng trudng dat mic hai con s vé
luu lugng hanh khach, s6 lugng chuyén
bay. Dy bao trong 5 nam tiép theo, HKVN
ti€p tuc phat trién trung binh 14%/nam,
phat trién nhanh thi 5 thé gidi, ding s6 1
Bang Nam A; cdn méc 150 triéu lugt van
chuyén khach vao ndm 2035.

Nhu vy, & Viét Nam dang 6 chiéu
hudng hinh thanh mét dang “nguy co
kép” va diéu nay Iy gidi nguyén nhan tai

7



TIEU BIEM GIAC THONG

o B o = -
e =

L LA TR T R,

Lirc can chuyén ddng

s - ame mmma amm ERm 1mm P e o - 1 mm L G BRIl D SEmEL i smmn ]

4 Phén luc theo phuong ding

Hwéng di chuyén

un
m-u
3

Y
Ll
fal
&
m
=
I=
i3]
=

i
=

L =

- . e

Nang lwang hap thu twong
_ duwrong vl [wreng vat ligu
e EMAS bl pha vun

Bé& mat nén

Vung taoc ma sat,
tang luc cdn

e L= T T L = R e R R R

sao trong 7 nam trd lai day, cac su cd trugt
khai duding CHC lién tiép xdy ra. Day la
mét chi dau “bao dong dé"néu khéng céd
bién phap phéng, ngan nglra hiu hiéu,
bdi né hoan toan cé thé dua dén tai nan d
cap a6 nghiém trong hon (muc tham hoa
hang khéng) trong tuong lai, lién quan
dén su cd trugt khdi dudng CHC.

Bac biét, trong vong 7 nam trd lal day
(2016 - 2022}, Viét Nam da lién tiép xay ra
7 sy ¢ may bay trugt khdi dudng CHC
trong ca linh vuc hang khéng dan dung
lan quan su.

GIAI PHAP QUAN TRI RUI RO TREN
THEGIGI

Nhiéu nam gua, d& dam bdo an toan
hang khéng, khu vuc RESA (khu vuc an
toan cudi dudng CHC) da duoc quy dinh
vl cac tiéu chudn cu thé,

Té chiic Hang khéing dan dung quéc
t& (ICAO) khuyén nghj 86 dai RESA la 240

8

Ving bi nén, chuyén i
sang bi pha vun va bi
ep chat

Nguyén iy hoat déng cua giai phap EMAS

m, chua bao gém 60 m tr diém két thic cla dudng CHC (dai ham phanh
dau). ICAQ cang dua ra 36 daitéi thiu cla RESA la 90 m, chng vai60 mtu
diém két thic duirng CHC,

Tuy nhién, cac thong s6 trén chua phai da téi uu va néciing khéing thé
kiém soat chl ddng vé gia toc ham tau bay, xung luc hdp thy khitau bay di
vao khu vuc nay. Trén thuc t&, né dé tao ra hau qua nhu tau bay gay cang
ha canh mi, |t nghiéng, ndit wa khing thé phuc héi.

T viéc nhdn ra van dé cha RESA truyén thing, Cuc Hang khing Lién
bang My (FAA) da thic ddy qua trinh nghién clru EMAS - mét gidl phap
cong nghé tich hgp mé phéng tinh toan, phuong thic thi cong dac thi
va vat liéu dac ché, Vé sau, EMAS duogc FAA phé duyét trong Thong tu AC
150/5220-22B nam 2012,

Trén co s& khdi xudng nghién ciu va chap thuan cia FAA, gidi phap
EMAS da lan lugt duge nhiéu san bay Idn tai cic qudc gia trén thé gigi
rng dung nhu san bay 5an Francisco (My), Haneda Tokyo (Nhat Ban) va
Zurich (Thuy S§)..

VEé co ban, EMAS [Hé& théng ham gil tau bay trugt khéi ddu duéng
CHC) hoat déng theo nguyén Iy khi tau bay trugt khéi duting CHC, lap vat
liéu nay sé bi pha v, ép chat thu d6ng dudi trong tai cla tau bay, cung
cdp khd nang gidm téc nhe nhang va nhat quan, Nhé vay, EMAS gil ham
tau bay ma khéng lam héng than tau, cing nhukhéng dé hanh khach, phi
hanh doan bi thuong tich.
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Mét trong nhing minh chimg ndi bat cia EMAS co thé ké dén la
trudng hop sdn bay Bob Hope (My). San bay nay ting 3 lan gap su cf trugt
khoi duérng CHC vao nhing ndm 2000, 2006 va 2018. O 1an diu, chiéc
Boeing 737 vugt khdi RESA va xuyén thing tudng rao san bay. Tai nan
khién 2 hanh khach bi thuong nang, 41 hanh khach bi thuong nhe, con
may bay hong hoc kha nhiéu. Ngay sau dé, gidl phap EMAS dugce trién
khai va & hai su cd tiép theo (nam 2006 va 2018), tau bay con nguyén ven,
khéng ai bi thuong.

Nhé& hiéu quad an toan tuyét ddi (ham truot thanh céng vai ty 1@
100%), hé théng EMAS da nhan duogc Gng hé va danh gia cao turnhiéu té
chire uy tin trén thé gidi trong linh vuec hang khong nhu ICAQ, Hiégp hai
Van tai hang khéng Quéc té (IATA), T6 chiic Quan Iy khéng luu chau Au
(Eurocontrol), Lién doan Phi cong quic t& (IFALPA)...

VIET NAM NEN LAM GI?

Ngay 16/11/2021, Cuc HKVN da t6 chiic HGi thao “Giadi phap EMAS -
ham trugt duding bang” vdi su tham gia cla dai dién hdu hét cac don vi
thudc "Hé sinh thai" hang khdng. Tai héi thao, dai dién hang Runway Safe
(Thuy Dién) da chng déi tac & Viét Nam la Cong ty THABIS trinh bay nhiéu
ndi dung quan trong va sinh dong.

Phat biu két ludn héi thao, Cuc trudng Cuc HKVN danh gia cao
va quan tam dén gidi phap EMAS, trong bdi canh nganh HKVN dang
tang cudng dau tu, md rong cac san bay dé nang cao nang luc van tai
hang khéng.

Biéu nay thé hién nhan thic dling din cla coquan quan iy nha nudc
trong viéc chi déng quan tri rai ro, 3dm bao an toan hang khong, dac biét
la nhirng san bay gap bat lgi vé dia hinh (vi du nhu Con Bao, Dién Bién va
sap tdi la Sa Pa),

Theo quy hoach, CHK Cin Dao sé nang cdp nham d6n cac tau bay
code C (A320, B737). Viéc nay lam gia tdng rdi ro su cd trong béi canh san
bay Cén Do cd diéu kién chiéu dai duéng bang han ché (hai dau giap
bién); hai bén la nui dé hinh thanh gi6 giat ngang rit nguy hiém cho may
bay khi CHC.

Két qua mb phdng tir phan mém Aircraft Prediction Code dat chudn
ICAQ, trong diéu kién hién tai v& RESA & CHK Con Ddo, néu xady ra su ¢
trugt khdi dudng CHC thi may bay sé vugt ra khéi pham vi tudng bao va lao
xufng bién (hinh b). Trong khi d6, néu duoc lap datEMAS, may bay sé dugc
ham gil thanh cong trong pham vi an toan cla dai EMAS (hinh a). Vong

| el en B ord el oo dane Deny B iremd hod dhrsimisy CHC vid o6 EMAS san thidp hél mu
shia derere B preaa o Aiveraft Pradicrion Cocle sy clacan JCAQ)

Kél qua ma phong hiéu gua cus EMAS cho CHK Cén Dao

tron dé va vang thé hién vitri dimg tuong
Uing cda tau bay & van tdc 70 knots (129,64
km/h) va 40 knots (74,08 km/h) trong méi
trudng hop (6 hoac khdng co EMAS).

Ngoai ra, CHK Quéc té Long Thanh
val vi thé la mot“Siéu san bay, siéu du an”
(cdp 4F, cdp cao nhat theo ma ICAQ) - mdt
hinh dnh cé tinh biéu tugng cho su hbi
nhap va phat trién cla qudc gia - cing
nén can xem xét ung dung EMAS nham
tao su déng bd vé tinh hién dai ngay tir
dau; bdo dam khai thac hiéu qud, chinh
xac, d6 tin cay cao wii ddy a0 chiic nang
du phéng (theo Quyét dinh s6 1777/
QB-TTg ngay 11/11/2020 cda Thi tudng
Chinh pha).

Mot chuyén gia nganh Hang khdng
khdng dinh, viéc “quan tri rdi ro tai nan
hang khéng” can phai tinh dén cac kich
ban khidc nhau va quan trong nhét la
dimg @& “m&t bd maéi lo lam chuéng”
Cing theo vi chuyén gia nay, EMAS |a mot
trong nhiéu gidi phap khac nhau sé cin
bé sung trong ngan va dai han, uu tién &
nhirng san bay cé dia hinh khd khan, thai
tiét khdc nghiét nham dam bdo an toan,

Tan thanh véi quan diém trén, ngay
06/12/2021, H6i Khoa hoc va Cong nghé
HKWM da c6 Cong van s8 274/KHCN-HKVN
gli Bd GTVT, Cuc HKVN, Quan chiing
Phong khéng - Khong quan d€ kién nghi
ladp dat EMAS cho mot s6 san bay cé diéu
kién dia hinh khong thun lgi (Cén Dao,
Dién Bién..) hoac xdy mai (Phan Thiét, Sa
Pa, LongThanh..). Ro rang, tang cudng an
toan cho cac dudng CHC sé la mit viéc
can nghiém tilc xem xét trong thai gian
sap tai 3

Khu voe RESA khing co giai phap EMAS

b b ¥i 5t elrngrevier siv bery felire seiv nod hinh iivde dosiee i ke iir ACHP Repor!
S0 N s Bl dedaes CT0T ma Shang od KWAS caw g
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HANG KHONG VIET NAM TANG TRUONG “NONG” VA NHUNG VAN DE AN NINH, AN TOAN DAT RA

Trong boi canh nganh Hang khong Viét Nam (HKVN) o su hi phuc than toc sau anh huong cia dai dich Covid-19va dan trd lai
nhip dd ting tnidng manh mé nhu giai doan truide (2010 - 2019), o thé noi HKVN dang that sutai cit canh. Thé nhung, bén canh
sif tang tridng “nong’; thuc té dang phat sinh mét s van dé co thé anh hudng dén an ninh, an toan bay. Tap chi GTVT khdi dang
loat bai: “HKVN tang tnuéng “nong” va nhilng van dé an ninh, an toan datra’

Cach nao kiem soa

BAO DAM AN TOAN BAY?

&5 VIET pUC

Khéng mot hang hﬁgg
khéng ndo mong muon
may bay cua minh va phai
vat thé la trén dudng bang,
bdi né cé kha ndng gdy ra
nhing thiét hai truc tiép va
gian tiép vé ciing lén.

THIET HAI NANG DO FOD

Cac manh vd cia vat thé la (Foreign
Object Debris - goi tit la FOD) bao g6m:
cac manh vun hodc d6 vt co kha nang
gdy hu hdng cho phuong tién va hé
théng trén may bay.

Theo Cuc Hang khdng Lién bang My
(FAA), FOD vé co ban dugc dinh nghia
nhu mat yéu td nguy hiém hién hién & tat
ca cac san bay, gdy uy hiép truc tiép dén
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tvat the la trén duong bang

hoat d6ng an toan bay va dua tdi nhirng thiét hai vé vat chat (may bay),
tinh mang (hanh khach, phi hanh doan).

Vao ngay 25/7/2000, chuyén bay sé hiéu 4590 clia hang Air France
khéi hanh tir san bay quéc té Charles de Gaulle (Paris, Phap) khi chay da
da cdt ngang manh v titan rai ra tir chiéc Continental DC-10, khién 16p
may bay bi vd va nhirng manh v& cao su cda chiéc 16p da dam vao binh
nhién liéu.

Vu rd i va hoa hoan sau d6 lam chiéc Concorde rai xuéng ngay khi
viia cat canh. Co tat ca 100 hanh khach, 9 thanh vién phi hanh doan va 4
ngudi trén mat dat thiét mang.

Tai théi diém hon 20 nam trude, NAFPI (mot t6 chic phi lgi nhudn vé
phéng chéng FOD) udc tinh, FOD co thé gdy thiét hai 4 ty USD cho nganh
Hang khbng toan cau, phan Ién la chi phi lién quan d&n tdn hai dbng co.

Cac hiang hang khong hoat dng vai tan sudt tir 300.000 chuyén bay/
nam dugc cho la thiét hai 12 triéu USD mbi nam do chi phi truc tiép, gidn
ti€p cla FOD, ©6i véi sdn bay ¢ tan sudt khai thac 400.000 lugt cat, ha
canh/nam, thiét hai do FOD uéc tinh xap xi 16 triéu USD mdi nam,

S8 lidu théng ké (nam 2008) tai 300 san bay ldn nhat thé gidi, binh
quan mat san bay ldn (cé 300 - 500 nghin lugt cat ha canh/nam) chiu tén
that do FOD/nam gém: hon 230 su cé gy thiét hai cho may bay; khodng
3,6 triéu USD chi phi truc tiép (sl chira may bay); khodng 40 triéu USD chi
phigian tiép (hiy chuyén bay, nhién liéu, thiét haidoanh thu, d6 tin cay...);
han 40 gid tam ding khai thac.
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Hdlu gqua nghiém trong do FOD gdy ra cho may bay
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Con tai Viét Nam, tai H6i nghi truc tuyén danh gia két qua cng tac
phéi hop bdo ddm an ninh, an toan hang khéng vao thang 01/2020, Thi
trudng B6 GTVT L& Anh Tudn cho biét, cac su cd, vu viéc lién quan dén
phugng tién bay khdng ngudi [di xam nhap khu vuc lan cdn cang hang
khéng (CHK), san bay dién bién phiic tap. Dac biét, tinh trang vat thé la
xudt hién trong khu bay cé xu huéng gia tang, de doa truc tiép dén cong
tac khai thac va dam bao an toan bay,

Theo théng ké, trong 11 thang cba ndm 2019, cd nudc xay ra 120 vu
may bay bi su cd vé 14p, 20 vu phat hién vat thé la trén khu bay. Ngoai ra,
cd 9 vu viéc lién quan dén may bay khéng ngudi lai va phuong tién siéu
nhe tai khu vuc san bay,

Cac bién phap thuing dugc ap dung bao gém: quan sat truc quan
bang mat thudng, phat hién bang camera, thu gom badng tay, thu gom
bang tham quét...

Mat s6 phuong phap phat hién va thu gom FOD tién tién cing da
xudt hién nhu sir dung cam bién lidar va camera d6 phdn gidi cao, nhung
thuc tién trién khai chi mdi dirmg & muc d6 thi diém, khéng duge ing
dung rong rai.

Nhin chung, nha chiic trach hang khdng va cac san bay tai Viét Nam
A3 nhan thie duge tac hai tir FOD d4i vai an toan hang khiing, do 46 da
cd mét s6 bién phap cai tién nhat dinh. Tuy nhién, cong tac phat hién
va thu gom FOD con tugng d6i tha cong, phu thudc vao con ngudi la

chinh (dé sai sét); chua dugc ting dung
cac cdng nghé hién dai, tién tién, tu déng
véi d6 chinh xdc cao trong moi diéu kién
thai tiét,

XU HUGONG“TU BPONG HOA" PHAT
HIEN FOD

Nhiéu t6 chiic hang khéng qubc té
nhu FAA, T6 chifc Hang khéng dan dung
Qudc té (ICAD), T6 chirc chau Au vé thiét
bi hang khong ddan dung (Eurocae) da
dua ra nhirng quy chudn dp dung trong
viéc phat hién va thu gom FOD.Béang chu
y la cac cac phuong phap tu déng tién
tién nham phat hién FOD vdi db chinh
xac cao hon. Nhiing cong nghé nay cé thé
bao gém: lidar, radar..

Lidar: SIr dung anh sdng dé quét
duéing dan, tir 6 phat hién bat ky FOD
nao vdi 46 chinh xac tuong A46i tot va vi
tri dugc chia sé vdi nha diéu hanh, mac do
khong cd thong tin truc quan.

angiai Cao

Do ph

Cam bién siéu 4m

o

Thap

Nho

Murc do bao phu khu vuc

Rdéng

Do phu va dp phan gial cua cac cong nghe ghat len FOD
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Camera: Thuong dugc diung dé
phat hién dac diém cla cac su cd trén
mat duding cat, ha canh (vét nut, [6m va
chudng ngai vat) thong qua ky thuat xur
ly hinh dnh. Tuy nhién, hé théng camera
gdp khé khdn vé tdm nhin do diéu kién
thdi tiét, suong mi va béng téi.

Radar: S dung radar song milimet (vi
du radar diéu bién tan s6 séng lién tuc -
FMCW) c6 khd nang dinh vi tét, 46 nhay
cao vdi nhitng FOD kich thudc nhd, rat
chinh xac v& khodng cach va goc. Radar
song milimet ¢6 thé hoat dong thuan loi
trong diéu kién ban ngay va ban dém, ké
ca thai tiét xdu/cuc doan,

Hybrid (lai/két hop) Uu diém cla radar
la phat hién kich thudc, vi tri, trong khi cla
camera la phat hién hinh dnh, Do vay, két
hop gilta radar va camera sé gitp khdc phuc
nhimg han ché cla nhau. Vi du, sir dung
radar séng milimet véi @m bién hinh anh
héng ngoai. Bdy dang dugc xem laxu huing
ading nghé hiéuqua nhat vé phat hién FOD.

Thuc tién (mg dung phd bién 4 hé
théng phat hién tu d6ng FOD cla cic
nuéic trén thé gidi gom;

FODetect cla Xsight: Hé théng s
dung radar song milimet (MMW) va cam
bién quang hoc can hdng ngoai (optical
Mear-Infrared illumination sensor).

Tarsier cla QinetiQ (Moog): Hé théng
sif dung radar MMW va camera do phan
gidi cao.

iFerret cla Stratech: Hé& thdng sir
dung thudn camera cé dd phan gidi cao
(c6d kha nang hoat déng trong diéu kién
thii tiét xdu).

FOD Finder (gém ban cd dinh va di
déng) cla Trex Aviation Systems (goi tat
la TREX): Hé théng s dung Radar MMW
két hop clng camera d6 phan gidi cao,

FAA va Cuc Hang khéng Trung Quéc (CAAC) da chon ra 4 hé théng
(dang cd dinh) cé tinh phéd bién vé phat hién FOD dé ddnh gia thir nghiém.
K&t qua cho thay, FOD Finder cla TREX cé hiéu sudt phat hién FOD vugt
trdi, dat hiéu qua 100% trong moi diéu kién hoat déng.

Banh gia hiéu qua thuc té cla hé théng TREX FOD Finder c6 dinh & san
bay Changi (Singapore) cing cho két qua rat n tugng. Cac vit cd dinh (dén
bién, d&n ha canh, chan dudng lan, ndp ky thudt) déu dugc phat hién lién
tuc, tham chi trong diéu kién mua rat to. Khdng cd muc tiéu nao bi phat hién
nham lan trong sudt thai gian th nghiém. Hé théng hoat déng an toan,
khéng gay can nhiéu hodc bi can nhiéu tir cac hé thong thiét bi dién tirkhac.

TRIEN VONG UNG DUNG CHO VIET NAM

O Viét Nam, ddu tu trang thiét bi hién dai cho cong tac phat hién FOD
van con nhiéu han ché. Phuong thic dang van dung chi yéu la quan sat
tir xa (trén dai kiém soat khéng luu), quan sat gan (nhan vién mat dat)
hodc qua hé théng camera thu déng. Viéc thu gom da duoc dau tu thadm
quét va day dudc xem la mot budc tién bd hon so vdi trudc day.

Trong cac loai hinh céng nghé phat hién FOD tu dong thi cong nghé
radar do TREX phat trién da dugc kiém ching, danh gid doc 1ap va cho két
qua uu viét hon ca vé hiéu qua, hiéu suat.

Ngoai phién bancd dinh (chi phi lém, thich hop cho Gic duéing cit, hacanh
6 mét 85 khai thac day dac) thi phién ban di d6ng dugc xem I lua chon wu
viét d6i vai nhirng san bay c tan sudt khai thac thap vi co thé tan dung dé
dong thai phat hién FOD trén duing cat, ha canh, duérng 1an va san db.

Cac hé théng nay hoan toan dap (ng yéu cau ky thuat cia FAA va ca
Cuc HKVN (TCCS 26:2020/CHK: Tiéu chudn co s& vé Kiém soat vat thé la
(FOD) tai CHK, san bay dugc ban hanh d3u nam 2020).

Tir ndm 2020, Cong ty THABIS (Viét Nam) da phéi hap vai Bo GTVT va
Cuc HKVN t6 chiic Hoi thao gidi thiéu cac cong nghé mdi phucvu nganh
Hang khéing, trong 46 cb FOD Finder cla TREX. Theo ddnh gia cla nhiéu
chuyén gia, phién ban di ddng clia TREX dac biét cé y nghia & Viét Nam do
da phan san bay cé tan sudt khai thac tir thap dén trung binh, trong khi
95% 56 FOD lai ndm trén duding lan, san do.

Theo dai dién THABIS, cac tinh todn cho thay tich |0y sau 10 ndm (tir
2023 dén 2032), tong thiét hai do FOD gay ra cho cac hang hang khéng
Viét Nam cé thé [én d&n hon 3,3 nghin ty d6ng, chua bao gém cac thiét hai
(cd thé rat ldn) phat sinh trong truéng hop dé xay ra tham hoa hang khéong
do FOD. Chinh vi thé THABIS san sang dau tu cac hé thdng di d6ng (va ca
cf dinh néu can) A& cho cac CHK, san bay thué lai wdi miicgid hop ly nham
tang cuding tinh an toan cho cac chuyén bay, gidm thiét hai vi FOD d6i véi
cac hang bay Viét U
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Mt s6 cong nghé phd bién v phat hén tu dong FOD
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HANG KHONG VIET NAM TANG TRUONG “NONG” VA NHUNG VAN DE AN NINH, AN TOAN DAT RA

Trong boi canh nganh Hang khong Viét Nam (HKVN) o su hai phuc than toc sau anh huong cua dai dich Covid-19 va dan trd lai
nhip 8d ting tnidng manh mé nhu giai doan trude (2010 - 2019), cd thé noi HKVN dang that sutai cit cinh. Thénhung, bén canh
sif tang trnidng “nong’; thuc té dang phat sinh mét 5o van dé co thé anh hudng dén an ninh, an toan bay. Tap chi GTVT khai dang

loat bai: “HKVN ting truéng “nong” va nhilng van dé an ninh, an toan datra’

Can bit “lo hong”
an bit “lo hong

an ninh san hay Viét Nam

& BAD KHOI

B&i canh mdi dat ra nhuug thach thuc khung nhufmng an ninh hang
khong (ANHK) ¢ cac san bay, do vay can chii dﬂng xu',r dung phuadng

@n iing dung céng nghé hién dal nhém bit moi *16 héng” an ninh.

NGUY CO AN NINH TRONG TINH HINH md|

Ngay 24,/02/2022, tai Hoi nghi Téng két cong tac ndm 2021, trién khai
cOng tac ndm 2022 cha Uy ban ANHK din dung quéc gia, Phé Thitudng
Thutrng tric Chinh phd Pham Binh Minh, Chi tich Uy ban ATGT Quéc gia
da nhan manh: “Nam 2022, Chinh phu trién khai manh mé chugng trinh
phuc hdi kinh té - xa héi. Do d6, hoat dbng GTVT sé gia tang, trong d6
hang khong sé ting manh mé do nhu cau dilai, md cla kinh té ngay cang
léin. Diéu nay dat ra nhimng nhiém vu quan trong trong dam bao an ninh,
an toan hang khong thdi gian tgi"

Thuc t& nhing ndm qua, Chinh phi, B6 GTVT, Cuc HKVN da lién tuc
¢t nhing chi dao kip thai dé han ché dén mirc thap nhat cac nguy codnh
huéing d€n an ninh, an toan hang khéng.

Ngay 13/10/2015, Chinh phi ban hanh Nghi dinh 56 92/2015/ND-CP
vé ANHE, trong dé quy dinh cac bién phap kiém sodt ANHEK, d6i phé vai
hanh vi can thiép bat hop phap vao hoat déng hang khong dan dung.

Ngay 05/8/2016, Cuc HKVN ban hanh Chithi s6 3191/CT-CHK vé Tang
cudng cong tac dam bao ANHK sau khi xay ra vu viéc nhdn vién hang
khong mang vang trai phép lén may bay tai Cang Hang khong (CHK)
Quéc té Noi Bal.

Ngay 30/8/2019, Thi tuéng Chinh phi c6 Chi thi sé 22/CT-TTg vé Tang
cudng cong tac ANHK dandung trong tinh hinh hién nay.

Trong cacdipdién ra cac su kién chinh tri, van hda, thé thao quantrong,
cac cdp quan ly déu chi déng yéu cau cac co quan, don vi cé lién quan dp
dung bién phap kiém soat ANHK ting cudmg cap d6 1 taicac CHK, sdn bay.

Co thé thay, ANHK ludn dugc su quan tam, uu tién chi dao sat sao, bai
nd co mdt vai trd trong yéu, lién quan mat thiét dén sy én dinh chinh tri,
kinh té- xa hbi cing nhu uy tin quéc gia.

Macdl vay, cong tac dam bao ANHK vdn tén tai mét s6 16 hdng" xudt
phat tir 16i con nguéi hodc yéu t8 ky thuat, cong nghé.

Trua ngay 03/3/2018, tai san bay Vinh xdy ra mdt su ¢ hi hiu va

nghiém trong. Mot nam thanh nién bi
bénh tdm thdn tréo tuing, lot qua nhiéu
lgp bdo vé& an ninh cla san bay, tién sat
clia lén may bay va chi bi phat hién khi
tiép vién nhan ra anh nay khéng cd thé
lén may bay. Suviéc da lam chuyén bay bi
cham gi& khdi hanh. Viéc vugt hang rao,
xdam nhap khong chi xay ra & sdn bayVinh
ma con dién ra & mot s6 san bay khacnhu
Pién Bién (2018), Lién Khuong (2018)...

Trong béi cdnh HKVN duge danh gia
la mot trong nhing thi truéng co toe Ab
ting truéng nhanh nhat thé gidi, ro rang
nhirng vu viéc nhu trén sé de doa truc
ti€p d&n an ninh, an toan cla cac CHK,
san bay.

Tai Hai thao Hop tac qudc t€ trong
phong, chéing khing bé do B6 Cong an td
chiic (ngay 23/02/2022), Dai ta Dinh Viét
Ding - Phd Cuc trudng Cuc An ninh ndi
dia A02 (Bo Cong an) dua ra nhan dinh,
trong nhirng nam tdi cd 6 nguy cd khing
bé qubc té hign hiru & Viét Nam,

Théng ké nam 2021 43 xay ra 414 vu
vi pham ANHK. Biéu ddng ndi la da s6 cac
CHK, san bay & Viét Nam van dang thuc
hién viéc kiém tra, giam sat, thuc hién
cting tac an ninh an toan tuong d6i“gian
don” bang luc luong nhan vién ANHK tai
cac diém chit chan, céng gac, chai canh..
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Hé thing camera gidm sit chung tal sdn bay NG Bal

Mot vai CHK qubc té lén céd ap dung
hé thdng theo ddi giam sat bang mang
ludi camera dat trén cac cit ang-ten cao
cha cic thiét bi khi tugng, thiét bi dan
duding cd san nam doc trén dai bdo hiém
cla duérng cat, ha canh,

Tuy vay, dir litu hinh anh khong
dugc x\r ly va canh bao tu ddng ma van
can giam sat truc ti€p bdi nhan vién an
ninh. Day la mot diém yéu, bdi mat ngudi
khéng thé bao quat dugce clng lic nhidu
man hinh, Sy mét mdi trong ca lam viéc
cang dé khién bé sét va khéng danh gia
ding tinh hubdng, chua ké chdt lugng
hinh dnh khéng phai lic nao cling tot dé
phat hién ra su bat thuémag.

Bén canh 86, hé théng camera vanh
dai, khu bay bi han ché tdm quan sit, theo
dbi trong mot s diéu kién cuc doan nhu
thiéu sang, chéi ndng, suong mi, mua
giong... Bdcing la ly do visao camera &
san bayVinh chi ghi nhdn vén ven 11 gidy
vé ngudi 46t nhap.

Vay nén, cac hé thing sir dung cong
nghé camera chi mang tinh hé trg cho luc
lwong an ninh ma khéng dam bao dugc
viéc phat hién tu dbng, tlc thoi bat cu
muc tiéu nao ngay ti khi ching bat dau
tiép can khu vuc trong yéu.

14

Vidi bién phap tuéng rao vat ly, né thuémg dé dang bi “danh bai’ Trong
khi 86, cdng nghé cam bién lai hay xay ra tinh trang bao déng sai, lam gia
tang su chi quan cla cac té thuc thi cdng vu.

Nhimg bat cap trén chinh |a tién dé€ xdy ra “I6 héng”an ninh cho cic
CHK, sdn bay, gop phan tao diéu kién cho nhirng déi tugng xdu cb co hi
khai thac, uy hiép ANHK va de doa dé&n su 6n dinh chinh tri, kinh té - xa héi.

CACH NAO BIT“LO HONG” AN NINH SAN BAY?

Xu hudng cla cac san bay hién nay la i'ng dung t6i da thanh tuu khoa
hoc cdng nghé 4.0, bao gém nén tang radar va UAV (mady bay khong ngudi
lai) d&: (1) phat hién tu d6ng xam nhdp vong ngoai; (2) tdng cudng kha
nang giam sat dién rong, khu vuc hanché; (3) ddm bdo ndng luc gidm sat
24/7 trong moi diéu kién thai tiét,

Tai mét s6 sdn bay qubc té lkin nhu Bangkok Suvarnabhumi, Boston
Logan, Tel-Aviv Ben Gurion, Seattle-Tacoma, Bai Hung Bic Kinh... déu
dang Ung dung hé théing radar kiém soat an ninh nhu mét thanh phdn
cha mit hé théng bao vé& an ninh san bay da lép.

Hé théng an ninh tich hop radar sé cung cap cho cac nha quan ly
san bay giai phap phat hién mdi de doa duding bang toan dién mét cach
hoan toan tu déng, gidm thiéu t6i da nhirng maéi nguy hiém vé xam nhap
trai phép.

FLIR, Honeywell, Navtech Radar, Terma hay Kelvin Hughes |a nhirng
hang da ching td duoc su tin cdy trong qua trinh phat trién radar an ninh
va van hanh PIDS (hé théng phat hién xam nhdp vanh dai). Ngoai phan
ciing la cdm bién radar tdm quét ban kinh xa hang km, a4 phan giai cao,
khéng dnh huding bdi diéu kién thai tiét (ndng choi, dém t6i, mua lan,
sugng mi.) va mbi trudmg (khoéi bui, chdy lia...) thl cic phdn mém cd
thudt todn tinh vi da gitp cho hé théng phat hién xam nhap vai ty 1& bao
déng gia & mic cuc thap.
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N&i bat trong nhirng hé théng ké trén la AdvanceGuard cia Navtech
Radar (Anh Quéc) vai phan mém dugc phat trién cing Cambridge Pixel
(hang phat trién phdm mém radar cho cac hang thiét bi quan su ling
danh, don cf nhu Lockheed Martin va Northrop Grumman ca My).

AdvanceGuard sif dung cam bién radar diéu bién tdn s séng lién tuc
(FMCW) cing sudt phat thip vado dugc ddng thai khodng cach ldn tdc do
cha d4i tugng, quét 3.600 va 4 lan mdi gidy.
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Cam bién radar cua hé thing AdvanceGuard Bp dit tai sdn bay Bologna [ ¥)

Nhé d6 nét cao, hé théng tao ra mot ban d6é khu vuc rat chi tiét, sau
A6 phan tich d& xac dinh su thay d6i sau mai lan quét va dua ra canh bao
néu théa man cac tiéu chivé phat hién xam nhap (dugc tuy bién phi hap
theo diéu kién cha tiing san bay va yéu cau cia don vi quan ly). Bac biét,
muc tiéu khéng nhat thiét phai di chuyén mai bi phat hién,

Phién ban mdi nhat cda AdvanceGuard st dung Al d€ phan dinh
mé hinh di chuyén, tir 46 du dodn muc tiéu cé phai la nguy hiém cho
an ninh hay khéng. Hé théng cing dé dang phan biét “ban - thi, bam
bt hang tram muc tiéu cing lbc, xac lap vanh dai “ao" @€ c6 canh bao
thong minh.

Véi kha nang tich hop nhiéu loai camera va UAV, phan mém diéu
khién cla AdvanceGuard co thé tam chiém quyén trong thdigian ngan dé
diéu hudng, di chuyén camera, UAV vé phia khu viie phat hién d6i tuogng
Aot nhap.
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Hé thing AsvancelGuard Idp ban 0 khu wue, truy vt dv Tirong xdm nhdp,

tur dong diéw huomg camera

AdvanceGuard da dugc ldp dat tai cac cong trinh trong yéu tai
nhiéu quéc gia nhw: San bay Bologna (Y); 5an bay Ostrava (Séc);
Nha may Bién hat nhan Doel (Bi); Cong ty Nhom Dubai (UAE); Cang
container Botany (Uc)..., qua dé gidn tiép khdng dinh muc d6 hiéu
qua, dang tin cay ctia minh.

Tai hai cufc hoi thao qubc t& duoc t6 chuc tai B GTVT (ngay
19/6/2020) va Cuc HKVN (ngay 15/7/2020), cac dai biéu tham du da dinh
gia cao uu diém cha AdvaceGuard. Tiép dé, Van ban s6 11225/BGTVT-
KHET ngay 06/11/2020 cla B6 GTVT cing da dé nghi Cuc HKVN chu tr
dé hoan thién TCCS b lién quan, d6ng thaigiao Téng cHng ty Cang HKVN
(ACV) bd tri nguén luc trién khaicdc hé théng radar gidm sat ninh mat dat,

Trudc dé, dé ddm bdo an ninh, an toan bay, ngay 07/01/2016, Thi
tudng Chinh phd da ky ban hanh Quyét dinh s6 34/0D-TTg phé duyét

Péan nang cao nang luc bao dam ANHK
dian dung. Mét trong 56 cac muc tiéu
chung cia d€ an la xdy dung hé thdng
bdao dam ANHK ving manh, hiéu qua,
phi hop phap luat Viét Nam, déng
thai xdy dung két cdu ha ting bdo dam
ANHK ddng bd, hién dai, dap (ng tiéu
chudn qudc té Diéu nay ching to, Viét
Nam lubn & tam thé chudn bi cao nhat
nham dai phé cac tinh hudng khé luéng
d cac san bay.

Viége Ung dung cong nghé tién tién
(nhu radar) dugc xem la dat dugc "muc
tiéu kép’, vua dap ng muc tiéu hién dai
héa, vira bat kip xu huéng chuyén dbi
sfi, ing dung Al.. 4€ tdng cudmg an ninh,
phong chdng nguy ca khiing bb.

Theo 6ng Lai Xuan Thanh - Chd tich
ACV, trong dinh hudng cia Téng cbng ty
ciing nhu chi dao chung cda Nha nudc,
can phai xdy dung chién dich chuyén 4ai
s8, trong 46 c6 viéc dua cdng nghé hién
dai (nhu radar) vao kiém soat an ninh.

“Lap dat radar giam sit an ninh tai
cac khu cong cong cda CHK, san bay
dang dugc ching t6i nghién ciu. Thuc
t&, néu sUr dung gidm sat bang radar vai
cing nghé tién tién cé thé gidm sat dién
réng, lam viéc trong moi diéu kién thai
tiét va anh sang. Co thé thiét lap dugc
khu vuc giam sat & bat ky vi tri nao, co
dién tich, hinh dang to nhé khac nhau.
Ngudi giam sat co thé quan sat va theo
db6i, bam sat nhiéu muc tiéu la nhiing
ké xdm nhdp dbng thai cing mot lae ti
méat hodc nhiéu dia diém’, 6ng Thanh
phan tich.

Chu tich ACV ciing cho rang: “Néu
ldp dat radar gidm sat an ninh, phuang
thuc kiém sodt sé thay d4i. S&é khéng
con canh tuan tra rdm rdp nia, ma chi
can xady dung dbi phan ng nhanh va
kifm soat tai trung tam diéu hanh,
Khéng mét CHK, san bay nao trén thé
gigi mong mudn d6i dién vai su dot
nhap, tan cdng, uy hiép ANHK. BEé thuc
hién dugc muc tiéu ddm bao tuyét doi
vé ANHK, luc luong an ninh sdn bay
khéng thé cir mai “tay khéng bdt gidc”
Pa dén lGc, nganh HKVN can xay dung
mét chién luge mdi, tdng thé vé an ninh,
an toan, trong d6 xem viéc trang bi cong
nghé hién dai dong vai tro trung tam, Cé
nhu vay mdi khéng d€ bi d6ng, nhat la
khi la béi cinh mdi dugc du bao sé con
nhiéu phuc tap O
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KY NIEM 75 NAM NGAY THUONG BINH - LIET SY (27/7/1947 - 271712022)
Viéng nghia trang nganh GTVT
toc Truong Son

“Uénhg nudc nhé nguén”, “DPén dn ddp nghia” 1a céc hoat déng nhén vén day
¥ nghia cla ngudi dan Viét Nam ddi véi cac anh hiing, chién sy, thudng binh,
bénh binh, da hy sinh vé méat di mét phan xudng méau dé danh lai hdéa binh, déc
lap dén toc, dé cho méi chiing ta cé dudc cudc séng dm no nhu ngdy hém nay.

(5o

oLy

ang 7 la thang vo cing dac
biét A6 vai ngudl dan Viét

Mam khi cdc hoat ddng tri an
anh hung liét sy, cham séc ngudi co
cting dugc ddy manh khip nai trén
ca nudc. Hoa chung khéng khi d6,
da tré thanh truyén théng, CB, CNVC
va ngudi lao ddng nganh GTVT da
cé nhiéu hoat dong cu thé, y nghia
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Doan cén bg B GTVT viéng Nghia trang liét sy Tho Léc - Quang

tri an cac anh hing thuong binh, liét
sy, thuang, bénh binh, ngudi cé cong
vdi cach mang.

Trao d6i vdi Tap chi GTVT, 6ng Lé
Ngoc Minh - Phd Chi tich Cong doan
GTVT Viét Nam cho biét, vai y nghia
lich sir, chinh tri, xa hoi va gia tri nhan
van cla ngay Thuong binh - liét sy;
truyén thong tét dep “Udng nudc nha

Binh, noi yén nghi ca 164 liét sif nganh GTVT

e

ngudn’,“An qua nhd ngudi trong cay”
chadan toc thé hién long biét on cla
Bang, Nha nudc va nhan dan ta d6i
vdi cac thuong binh, liét sy va ngudi
co cong vwai cach mang; ton vinh va
khang dinh su céng hién, hy sinh cla
cac thuong binh, liét sy va ngudi céd
cong la vo gid.., nganh GTVT 4a xdy
dung ké hoach tuyén truyén ky niém



vé nhing thanh tuu ndi bat trong
cong tac thuong binh, liét sy va ngudi
cO cong vdi cach mang trong 75 nam
qua, nhat |a két qua 16 nam thuc hién
Chithisé 07-CT/TW, ngay 14/12/2006
clia Ban Bi thu Trung uong Bang vé
“Tang cudng lanh dao, chi dao A& vai
cong tac thuong binh, liét sy, ngudi
cb cbng” va phong trao "Dén on dap
nghia® Trong d6, cin nhan manh
nhirng két qua ndi bat trong viéc xay
dung va thue hién chinh sach, ché 46
uu dai doi vai ngudi cé cong; két qua
thuc hién viéc cham sdcthuong binh,
bénh binh, gia dinh liét sy va phung
dudng Ba me Viét Nam Anh hlng,
vé cong tac tim kiém, quy tap hai cot
liét sy cing nhuviéc khoi day va phat
huy tinh than tu luc, tu cuting cla cac
thuong binh, bénh binh, ngudi co
cng vdi cach mang..; dau tranh, phé
phan nhimg biéu hién tiéu cuc trong
trién khai thuc hién chinh sach, ché
dd uu dai déi vai thuong binh, liét sy
va hgudi cd cong, déng thai 48 xudt,
kién nghi gidi phap thuc hién tét
cong tac thuong binh, liét sy va ngudi
c6 cong.

Theo théng ké cia Cong doan
GTVT Viét Nam, to ddu nam dén
nay, Quy Tl thién Cong doan GTVT
Viét Nam &a tham hdi, ho trg, tang
qua 40 don vi, 1.665 cd nhdn la
CB, CNVCLE, cyu thanh nién xung
phong, cuyu b doi Trudng Son
duéng HO6 Chi Minh vai téng kinh
phi la hon 2,5 ty déng. Cung vai dé,
cac cap cong doan trong Nganh da
trién khai, thue hién k& hoach cham
lo d&i séng cho CB, CNVCLE, tham
tang qua cac gia dinh chinh sach,
gia dinh CB, CNVCLE) ¢6 hoan canh
khé khan, h tro vé tau xe cho cong
nhdn lao déng vé qué an Tét.. véi
tong s6 tién trén 9 ty dong.

Cing theo 6ng Minh, da thanh
truyén théng, cf trung tuan thang 7,
Céng doan GTVT Viét Nam phédi hop
véi Bé GTVT té chuc doan di tham
viéng mét s6 nghia trang liét sy clia
nganh GTVT, cia Qudc gia tai cac tinh
Thanh Haa, Nghé An, Ha Tinh, Quang
Binh, Quang Tri, Bién Bién... B&n canh
46, cac cobng doan truc thudc can cu
ké hoach cha Cong doan GTVT Viét
MNam wva tinh hinh thuyc tai co quan,
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Thanh nién nganh GTVT thip huong tudng niém cac it sj

tai Nghia trang Duong 9 - Quang T

dan vi xay dung ké hoach, td chiic cac
hoat dong ky niém & cdp minh, déng
thési theo dbi, chi dao cong doan cap
dudi t5 chuc tot cac hoat déng & co
<, tich cuc tham gia ¢d hiéu qua cac
hoat déng “Dén on dap nghia”

Cac cdp cbhng doan can i diéu
kién thuc t& t& chiic cac hoat déng
tri an can b, cuu can bd cdng doan
¢ cong vwai cach mang, qua dé biéu
duong nhirng thuong binh, bénh

binh, gia dinh liét sy, dac biét la quan
tamdén ngudi co cong vaicachmang
la doan vién cong doan, cong nhan
lao ddng vuat khé vuon lén, tich cuc
tham gia cac phong trao thi dua yéu
nudc; phat hién, nhan réng cac dién
hinh tién ti€én trong cac phong trao
“Bén on, dap nghia’, chung suc gitp
dad cac gia dinh chinh sach khidc phuc
khé khan, ci thién cudec séng O

PV
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Thach tiurc TNGT gia tang
hau dai dich Covid-19

& y0 THANH VO

Trong 6 théng dau nam,
cdng téc dam bao trat
tu ATGT ghi nhan su vao
cudc manh mé cla Bo
Cong an va BE GTVT,
dac biét la trién khai
cac dot cao diém tap
trung xu Iy céc nhém
hanh vi la nguyén nhan
chinh dan t8i TNGT dac
biét nghiem trong.

TOAN HE THONG CHINH TRI
TIEP TUCVAO CUOC MANH ME

Mam 2020 va nam 2021, toan xa
hti chiu nhiéu tac d6ng cda dai dich
Covid-19 nén hoat dong GTVT ndi
chung va nhu cau di lai cda ngudi
dan trong giai doan nay clng giam
dang kE, Nam 2022 ghi nhan su phuc
héi kinh té - xa hdi cing nhu su khoi
phuc cac hoat dong GTVT tao ra ap
lre rdt kon d6i vai cdng tac ddm bao
trat tu ATGT, bao gbm viéc giT da
giam TNGT, dam bao muc tiéu giam
tr 5 -10% ca 3 tiéu chi.

6 thiang diu nam cing la giai
doan diénra nhiéu cao diémvé trattu
ATGT nhu Tét Dudng lich, Tét Nguyén
dan, |& hoi xuan, dip naghi |& Gid Té
Hung Vuong, nghi |& 30/4 va 1/5,SEA
Games 31... DU ap lue ldn song tong
thé tinh hinh trat tu ATGT van dugc
duy tri tét, tiép tuc chuyén bién tich
cuc, ddp ung tot nhu cdu van tai cha
toan xa hoi vdi chat lugng ngay cang
dugc cai thién, ndng cao. Theo 46,
hoat déng van tai da tirng budc dugc
quan ly chat ché trén tat ca cac linh
viic, co ban dap Ung tét nhu cau van

tai trong va ngoai nudc, nhat la vao
cacdip &, t&t; TNGT tidp tuc duoc kéo
gidm ca 3 tiéu chi vé s6 vy, 56 ngudi
chét va s6 ngudi bi thuonag.

Ong Khudt Viét Hiung - Phé Cha
tich chuyén trach Uy ban ATGT Quéc
gia cho biét, diém nhdn ndi hat nhat
hién nay trong cong tac dam bao trat
tu ATGT la sy vao cudc manh mé cia
Bo Cong an va Bo GTVT.

Hién nay, Bo Cong an dang trién
khai K& hoach 299 vé cao diém kiém
tra, X ly cac hanh vi vi pham trat tu
ATGT trong thdi gian 3 thang ké tu
ngay 20/6/2022. K& hoach nay tap
trung xu ly tir gbc 4 nhdém hanh vi vi
pham la nguyén nhan truc tiép ddn
dén cac vu TNGT dac biét nghiém
trong, gay mat an ninh trat tu, gém:
vi pham nong @6 con khi diéu khién
phudng tién; vi pham téc d6; vi pham
vé cdi ngi thing xe va chd hang qua
trong tai, qua khé; phuang tién thiy
néi dia chd qua vach dau mdén nudc
antoan, cang, bén...

Thai gian qua da xay ra mot s6
vu TNGT lién quan dén vi pham néng
dé cbn, xe qua tai, B6 Cong an va

18 | Bidy manh dng dung KHCW dam bao ATGT

Lue krong Thanh tra GTUT kiém tra tai trong phuong tién tai cira ngd Thi 06 H3 NGi
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B GTVT da vao cudc quyét lidgt, cd
nhirng chidao kip thai nhdam siét chat
viéc thuc hién quy dinh phap luat vé
phong, chéng tac hai rugu, bia, cing
nhu cdc quy dinh vé xr Iy vi pham
nong dd con. Vé phia B6 GTVT cing
da trién khai thuc hién cao diém vé
ki€m soat tai trong xe.

Thue hién chd truong thich tng
an toan, linh hoat, kifm sodt hiéu
qua dich Covid-19 cla Chinh ph,
B& GTVT da kip thai ban hanh Quyét
dinh hudng dan tam thdi vé t6 chic
van tai 3 linh vuc dubdng bd, hang
hai, duimg thiy ndi dia, hudng dan
tam thdai vé t& chic hoat déng van
tai duding sat, hudng dan tam thoi vé
té chuic cac chuyén bay ndi dia chd
khach thuéng & dam bao thich ing
antoan, linh hoat, ki€ém soat hiéu qua
dich Covid-19.

Bé phuc vu t6t nhu cau di lai cha
nhan dan trong dip Tét Nguyén dan
Nham Dan 2022, dip nghi I& 30/4,
1/5 va thai gian dién ra SEA Games
31 vira qua, B6 GTVT da chi dao cac
cd quan, don vi trong toan nganh
GTVT da tap trung trién khai déng
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Canh sdt dudng thiy tudn tra kiém sodt trén tuyén séng Hong, TP H& Ngi

b cac gidi phap quan ly hoat dong
van tai, bdo dam trat tu ATGT; dong
thdi, phdi hop chat ché vdi luc lugng
chirc nang cua Bo Cong an va cac dia
phuong tang cudng diéu tiét, to chiic
quan ly chat ché hoat dong van tai,
xU Iy nghiém cac hanh vi pham phap
ludt trat tw ATGT...

Xac dinh cong tac bao dam trat
tu, ATGT la mot trong nhirng nhiém
vu trong tam, dac biét quan trong
clia dat nudc, Uy ban ATGT Qudc gia
da tham muu kip thai cho Chinh pha
ban hanh Nghi quyét vé tang cuéng
dam bao trat tu ATGT va chéng UTGT
giai doan 2022 - 2025.

Trong 6 thang ddu nam, cic co
quan chic nang da tang cudng kiém
tra, ra soat hién trudng xu ly, khac
phuc cac hu hong dam bao ATGT
trudc va trong mua mua bao; kip
thai x0r ly cac “diém den” mdi phat
sinh, diém tiém an TNGT; tang cudng
phéong hd, chinh trang hé théng
bao hiéu dudng bo; tap trung tuyén
truyén, huéng ddn tham gia giao
théng an toan trong cac diéu kién
thai tiét xau; phdi hop vai cac luc
lugng chifc nang tang cudng tudn
tra, ki€m soat xU Iy vi pham phap luat
trat tw ATGT, xr Iy nghiém vi pham
ki€ém sodt tai trong xe; tap trung x Iy,
dam bao ATGT trén QL1 va dudng HE

Chi Minh, xr Iy chéng ngap trén qudc
16 (41 diém ngap) tal khu vue déng
bdng stng Clu Long...

TNGT TANG MANH TRONG
THANG 6

Theo thing ké cla Uy ban ATGT
Québc gia, trong thang 6 viia qua, toan
qubc da xdy ra 951 vu, lam chét 525
ngudi va lam bi thuong 618 ngudi;
s0 vdi thang cing ky nam 2021 tang
118 vu (14,17%), tdng 81 ngudi chét
(18,24%), tang 88 ngudi bi thuong
(16,6%).

Trong d6, dudng bd xay ra 935
vy, lam chét 513 ngudi, bi thuong 614
nQUdi; so vii cung ky nam trudc tang
108 vu (13,06%), tdng 73 ngudi chét
(16,59%), tang 84 ngudi bi thuong
(15,85%).

Puding sat xay ra 12 vy, lam chét 9
ngudi, bi thuong 2 ngudi; so vai cung
ky nam trudc tang 7 vy (140%), tang
5 ngudi chét (125%), tang 2 ngudi bi
thuong (2/0). Budng thiy xdy ra 4 vy,
lam chét 3 ngudi, bi thuong 2 ngudi;
so vdi cung ky nam trudc tang 3 vu
(3009%6), tang 3 ngutri chét (3/0), ting 2
ngudi bi thuong (2/0). Hang hai khdng
xdy ra vu tai nan. So vdi cing ky nam
trudc s6 vu khong thay déi (0/0), s6
ngudi chét khéng thay dbi (0/0), s6
ngudi bi thuong khbng thay déi (0/0).

Du TNGT tang ddt bién trong
thang 6 trén ca 3 tiéu chi nhung téng
thé 6 thang dau nam TNGT van qil
muc gidm manh & tiéu chi sé vu vasd
ngudi bi thuong. Riéng sé ngudi chét
viTNGT & murc tang 2,44%.

Cu thé, trong 6 thang dau nam,
toan quoc xdy ra 5703 vu TNGT, lam
chét 3314 ngudi, bi thugng 3.690
ngudi. So vai 6 thang dau nam 2021,
sO vu TNGT gidm 663 vu (-10,41%),
tang 79 ngudi ngudi chét (2,44%),
giam 793 ngudi bi thuong (-17,69%).

Trong d6, dudrng bd xay ra 5.637
vuy, lam chét 3.240 ngudi, bi thuong
3.676 ngudi; so vai cing ky nam
trudc giam 662 vu (-10,51%), tang
58 nqutti chét (1,82%), gidm 797
ngudi bi thuong (-17,82%). Budng
sat xay ra 42 vu, lam chét 29 nguidi,
bi thuong 11 ngudi; so vdi cing ky
nam trudc tang 4 vu (10,53%), giam 1
ngudi chét (-3,33%), tang 2 ngudi bi
thuong (22,22%). Budng thiy xay ra
20 vy, lam chét 33 ngudi, bi thuong
3 ngudi; so vai cung ky nam trudc
giam 4 vu (-16,6%), tang 18 ngudi
chét (120%), tang 2 ngudi bi thuang
(200%). Hang haixay ra 4 vu, lam chét
va mat tich 12 ngudi; so vdi cing ky
gidm 1 vu (-20%), tang 4 ngudi chét
va mat tich (50%), s6 ngudi bi thuong
khéng thay déi (0/0) O

Bay manh Ong dung KHCN dam bédo ATGT 19
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Déc siic hoan thanh

LUONG CONG VIEC ““KHONG LO” 6 THANG CUOI NAM

&5y THANH

_BS GTVT dang dat
quyet tam cao dé hién
thuc hoa muc tiéu ké
hoach khdi cong 32
du éan va hoan thanh
24 du an trong 6 thang
cudi ném 2022.

KHOI LUONG CONG VIEC
KHONG LO

Theo 6ng Bui Quang Thai - Cuc
trudng Cuc Quan ly xay dung va Chat
luong cong trinh giao théng, theo ké
hoach, nam 2022 sé khdi cong 38 du
an va hoan thanh 30 du an xdy dung
ctng trinh giao thong. Ké tlr ddu nam
dén nay da cé 6 du an dugc hoan
thanh thi tuc khdi cong va 6 du an
Aa hoan thanh, dat 100% k& hoach dé
ra. Nhu vady, trong 6 thang tdi day sé
phai hoan thanh cac thi tuc @€ khéi
cong 32 du an va phai hoan thanh 24
duan.

Pén hét thang 6 da cd 25/32 du
an du kién khdi céng trong 6 thang
cubi nam da hoan chinh cic thi tuc
du diéu kién phé duyét, bao gém 12
du dn cao toc Bac - Nam. Clng vdi
&6, 7 duan con laichua phé duyét du
an dau tu, gébm: Du an dubding tranh
phia Béng TP Béng Ha, tinh Quang
Tri; Dy an cai tao, nang cdp doan Ha
MNai - Vinh; Du an cdi tao nang cdp
doan Vinh - Nha Trang; Du an QL6
tuyén tranh TP. Hoa Binh; QL2 doan
Vinh Yén -ViétTri, tinh Vinh Phac; Du
an tuyén Chg Mdi - Bac Kan; Du an
cai tao cac ga trén tuyén dudng sit
phia Bac.

Theo 6ng Thai, nguyén nhan clda
tinh trang nay xuat phat tir cac yéu to:

20

gia nguyén, nhién liéu tang dét bién,
mét s6 du an sau khi ra soat vuot
tong muc ddu tu so wdi chi truong
dau tu; ¢ 1 du an dia phuong xin chi
truong léng ghép von (dia phuong va
Trung ugng) can hoan chinh thi tuc
bao cao cap cd tham quyén; mdt so
chi ddu tu dang hoan chinh cac tha
tuc vé dau tu.

Nhdam dam bao tién d6 thuc hién
cac du an, chi ddu tu, ban QLDA cin
tip trung chi dao quyét liét tu van
thiét ké ting cudng nhan su tién
hanh khdo sat, hoan chinh hd so bdo
cao nghién clu kha thi; ddy nhanh
cacthi tuc dé phé duyét khung chinh
sach gidi phéng mat bdang, danh gia
tac déng mbi truong, chuyén doi
muc dich sirdung ring... dé trinh phé
duyét du an trong thang 7/2022, dam
hao dugc ké hoach khdi cong trong
ham 2022,

Mat khdc, cac du dn cé tng miic
dau tu vugt so vai ch truong dau tu
can khan truong chi dao tu van thiét
ké nghién cuu diéu chinh pham vi,
quy mo dy an, phuong an phan ky
dau tu hoac l6ng ghép vai ngudn

Thi cong cao tdc Bic - Nam doan Dién Chiu - Bi Vot

vén ngan sach dia phuang... bdo cdo
cap co tham quyén xem xét, diéu
chinh chi truong dau tu, song song
vdi viéc trinh tham dinh, phé duyét
du dn dau tu.

GIAI NGAN 19.000 TY DONG
TRONG 6 THANG DAU NAM

Ong Nguyén Tri Burc - Chanh Van
phong Bo GTVT cho biét, du kién 0y
kétinh dén hét thang6/2022, B6 GTVT
gidi ngan khoang 19.000/52.328 ty
d6ng, dat khodng 38% ké hoach Tha
tudng Chinh phi giao.

“Cé duogc két qua nay la nhd sy
lanh dao, chi dao quyét liét cda Chinh
phi, Th tudng Chinh phi, cic Phé
Thi tudng va st nd luc, quyét tam
cao cla tap thé CB, CCVC, NLD nganh
GTVT trong viéc thic ddy tién 46 thuc
hién, gidi ngan ké hoach von ddu tu
cbng’, 6ng Bic khdng dinh.,

Quan triét thuc hién chi dao cda
Thi tudng Chinh phi, Phé Thii tudng
L& Van Thanh, lanh dao B6 GTVT da
yéu cau cac chu dau tu, ban QLDA
tranh thi théi tiét thuan loi tai cac
dia phuong dé tang ca, tang kip, tang



mai thi cong. BO trudng va cac Thu
truéng chu tri hop hang tudn, gin
trach nhiém ngudi dimg dau trong
gidi ngan vén dau tu cong.

Tuy nhién, khéi lugng thuc hién
ctng viéc 6 thang cubi nam con lairat
Ién, khodng 31.000 ty déng ké hoach
dugc Tha tudng Chinh phi giao (62%
ké hoach). Nhan thic dugec nhigm vu
quan trong nay, B6 GTVT da dé ra cac
gidi phap yéu cdu thi truding cac don
vi quyét tam cao, no luc lém, chi dao
ddy nhanh tién 46 thuc hién dé ddy
manh gidi ngdn tai cac dy an ldn cb
ké hoach con lai, dac biét la tai cic du
an trong diém, cac du an phai hoan
thanh trong nam 2022,

VE chng tic quyét todn du an
hoan thanh, tU ddu nam dén nay,
Cac co quan thudc BO da duyét 33
du an, hang muc cong trinh, gia tri
21.671 ty ddng.

MANH TAY XU LY DU AN
CHAM, KEM HIEU QUA

Thir trudng Bo GTVT Lé Anh Tudn
danh gia, cong tac gidi ngan von dau
tu cong tiép tuc cd nhiéu chuyén
bién, dat dugc muc tiéu dé ra va la
mét trong nhing bd, nganh cé tién
A0 giai ngdn cao han muc trung binh
chung cla cd nude, DO dat nhiéu két
qua ndi bat, Thir trudng L& Anh Tudn
chi rd, trong cdc linh v cong tac van
con mot s6 ton tai, han ché can khic

phuc. NGi bat trong d6 la tién 86 cac
du dn da ¢é nhing chuyén bién ro
rét, nhung van con mot sé du dan con
vudng mac chua duoc xur ly triét dé
lam anh hudng dén tién d6; mot s6
du an convudng mac vé thi tuc chua
du diéu kién giao von nam 2022,

Pé ddm bdo hiéu qua cng tac
trong 6 thang cudinam day khé khan,
Thir truéng Lé Anh Tudn yéu cau cac
ca quan, dan vi tang cudng phéi hgp
vdi cac bg, nganh, dia phugng hoan
thanh cong tac chuan bi ddu tu dé
bao cao cap c6 tham quyén xem xét,
phé duyét d6i vdi cac du an chua
duogc phé duyét chi truong dau tu
trong giai doan 2021 - 2025, dac biét
la cac du an quan trong quéc gia, cac
du an nhém A,

Cung vai do, phai tap trung day
manh trién khai cong tac chudn bi
ddu tu du dn cao tic Bic - Nam giai
doan 2021 - 2025 d& 40 diéu kién khdi
cong vao cudi nam 2022 theo dung
chi dao cha Tha tudgng Chinh phi.

BO GTVT dang tham muu Chinh
phi trong cong tac chudn bi ddu tu 3
du an quan trong qudcgia (Chau Boc
- CanTho - 56c Trang, Bién Hoa -Ving
Tau, Khanh Hoa - Bubn Ma Thuot) sau
khi dugc Qudc hbi théng qua chi
truong ddu tu dé cha dong trién khai
dap ung tién d6 yéu cau. Th trudng
Lé Anh Tudn yéu cdu cic co quan
chiic ndng cla Bo GTVT phéi hap dé
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B6 K& hoach va Bau tu hoan thién
ban hanh Du thao hudng dan thuc
hién co ché dac thi vé chidinh thau
A6l wii cac gbi thau thudc chuang
trinh phuc hii va phat trién kinh té -
xa hoi; tap trung gidi quyét kho khan,
vurdng mac, nhat la trong cong tac
gidi phéng mat bdng ngudn cung
vat liéy, ddy nhanh tién d6 thuc hién
cac du an trong diém, dac biét la du
an cao tdc Bic - Nam giai doan 2017 -
2020, Du an Cang HKQT Long Thanh
giai doan 1, cac du an c6 ké hoach
hoan thanh trong nam 2022, phdn
dau rat ngdn thai gian thicéng theo
chidao cda Thi tudng Chinh phi.

Bén canh &6, Tha trudng Lé Anh
Tudn cOng yéu cau ra soat, diéu chinh
cac tiéu chudn, quy chudn cho phi
hop vdi guy dinh hién hanh, nghién
clu (ng dung vat lidu mdi dé s
dung cho cac du an chudn bi trién
khai, ddm bdo tién @6 va chat luong
yéu cdu.

“Can phdi chi dao thuc hién
quyét lidt chng tac gidi ngan vén
dau tu cong gin vai trach nhiém cla
ngudi dirng dau trong thuc hién céng
tac gidi ngan; kién quyét diéu chuyén
vén nhimg du an cé két qua gidi ngan
cham, khong hiéu qua sang nhing
du an co téc A6 gidi ngdn nhanh
nham thuec hién hiéu qua muc tiéu
gidi ngdn cda B GTVT, Thur trudng
L& Anh Tudn nhan manh O
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Cap thiét quanly

hoat dong du thuyen ¢ Viet Nam

& B.MINH - H. LOC

Du thuyén - leai
phudng tién giao théng
két hop dich vu vui
choi du lich da xudat
hién & Viét Nam vdil
ndm trd lai day va hién
phét sinh hdng loat bat
cdp trong quan Iy nhut
dang ky, ddng kiém,
bén bdi va ATGT...

BAT CAP TU TEN GOI BEN
DANG KY, DANG KIEM

Bd ra hang triéu USD dé nhap 2
chiéc du thuyén GL420 va G.L640

'..“'ﬁi
A

i
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tir Ba Lan vé song Cong ty TNHH PN
(cd tru sé tai quan Go VAap, TP HO Chi
Minh) chi cé thé dang ky phuong tién
dudi cai tén “tau cao téc chd ngudi”

Trong Luat Giao théng Budng
thiy noi dia va BO luat Hang hai
Viét Nam hién nay khong co khai
niém cling nhu giai thich ti ng“du
thuyén” va chua c6 quy dinh cu thé
vé quan Iy du thuyén. Do vay, loal
phuang tién nay nam trong qiai thich
tir nglr chung la “tau bién” (néu ding
ky hoat déng trén bién) hay phuong
tién thiy nodi dia (néu dang ky hoat
dong trén dudng thiy ndi dia). Viéc
dat tén hay goli tén du thuyén thuc té
chang qua la tu phat,

Cé thé ndi, tai Viét Nam, tat ca cac
phuang tién dugc chid nhan goi ladu
thuyén cd hay khéng tham gia hoat

dbng thuong mai déu duogc quan Iy
nhu tauthuyén théng thudng vé diéu
kién kinh doanh, dang ky, dinh bién
an toan téi thiéu, bdng cap chuyén
mén cla thuyén vién,

Con vé dang kiém, tif nam 2014,
CucBang kiémViét Nam da bién soan
va Bo Khoa hoc va Cong nghé tham
dinh, Bo trudng BO GTVT da ky Théng
tu s6 82 ban hanh Quy chuan ky thuat
Quéc gia vé phan cdp va déng du
thuyén (QCVN 81:2014/BGTVT, goi
tat la Quy chudn 81). Nhung theo dng
Trdn Minh Buc - Giam d6c Chi cuc
Bang kiém s6 15, 3&n thai diém nay
chua cdp gidy chirng nhan dang kiém
cho mdt phuong tién nao (goi la du
thuyén) theo Quy chudn 81 ma déu
theo Quy chudn ky thuat Québc gia vé
quy pham phan cip va déng phuang




tién thiy noi dia (QCVN 72:2013/
BGTVT, goi tit la Quy pham 72).

“Ngay ca nhing phuong tién &
bén cing tau khach Tudn Chau hay
Cang Tau khach quécté Halong cling
khéng goi la du thuyén ma la tau du
lich, tau cao tdc, tau khach’, dng Biic
néi va cho ring, phuong tién cb thé
mang tén nudc ngoai dé hut khach
hay goi tén la du thuyén nhung céng
dung la tau khach, tau du lich, taudu
lich luw tra ngd dém. Mot phan cing
vl viec dang kiém, dang ky dé dang
hon thay vi dp dung theo Quy chudn
81 danh cho du thuyén.

Theo 6ng Nguyén Hong Viét -
Trudng phong Quy pham (Cuc Dang
ki€m Viét Nam), tu thuc tién hoat
d6ng cho thady, van dé can xem xét,
gidi quyét hién nay la quy dinh ro du
thuyén cé dugc hoat dong thuong
mai, kinh doanh van tai hay khong.
Bén canh do, viéc quan ly dang ky
du thuyén do nganh nao, Cuc Hang
hdi Viét Nam hay s& van héa, thé
thao va du lich thuc hién. Ngoai ra,
cac van dé vé dinh bién, bang diéu

s  Hiah dnh du thuyén trén vinh Ha Long

dupe mat don vitung cap dich vu
sir dung dé thu ot khach

khién phugng tién, ching chi ngudi
tham gia van hanh du thuyén; cac
quy dinh trong linh vuc giao thong
duding thiy ndi dia quy dinh thé nao
vé du thuyén..,

“Téi cho rang, day la cac van dé
can dugc tinh dén khi sira doi, bé
sung BO ludat Hang hai va Ludt Giao
théng Budng thay nbi dia, & cé can
curquan ly va gop phan phat trién loai
hinh phuong tién nay’, ong Viét néu
v kién.

NOI LO AN TOAN GIAO THONG

Tai TR H6 Chi Minh, tinh dén
thang 11/2021, t6ng s6 du thuyén
cua hd gia dinh, ca nhan dugc dang
ky hoat dong trén dia ban la 50
chiéc, ngoai ra con b 390 ca-nd (cd
sirc chd dudi 12 ngudi) cda hd gia
dinh, ca nhan.

Trong nam 2022, 5& GTVT TP. H6
Chi Minh da cap phép lai cho mét
58 bén thuy nbi dia (bén du thuyén)
hoat dong dua, dén khach ndi bd
nhung thuc té vide cdp phép nay van
chila tam thai va mang tinh thi diém
chir hién tai TR. HG6 Chi Minh chua cé
rieng mot quy hoach noineo dau cho
loai phuong tién nay, dap Ung quy
dinh tai Nghi dinh 08/2021 quy dinh
vé quan ly hoat déng dudng thay
noi dia (khu neo dau phai phu hop
vdi quy hoach két cau ha tang dudng
thuy ndi dia va quy hoach khac co
lign quan).

MNgoai van dé quy hoach bén neo
dau, van dé quan Iy hoat dong thé
nao d& dam bado an toan cho khach
cing can dugc quan tam. Bdi thuc t&,
mac di tai Viét Nam chua timg xay
ra nhirng vu viéc nghiém trong lién
quan dén du thuyén nhung clng
¢t khong it nhirg vu tai nan chét
ngudi lién guan dén tau du lich, nha
hang ndi, ca-nd - nhirng “anh em ho
hang” vdi du thuyén. Ching han nhu
vu chim nha hang du thuyén Din Ky
nam 2011 khién 16 ngudi thiét mang
hay mdi day la vu lat ca-nd tai khu
vuc bién Clia Dai (Quang Mam) chiéu
26/02 lam 17 ngudi tlf vong.

Con d6i wiri du thuyén “xin’;, theo
théng tin PV Tap chi GTVT cé dugc,
hon 1 nam trd lai day mdi chi co mot
trudng hop tai nan (tai TP. H6 Chi
Minh) dugc ghi nhan. B6 la mot vi
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khach say xin, khi du thuyén vé bg,
khach budc [&n rdi trugt chan nga.

Ghi nhan cia PV, trén mét so du
thuyén neo dau tai bén Thao Bién
va bén Novaland (Quan 2, TP Hé Chi
Minh) déu cé bé tri do phao, phao
boi. Tuy nhién, thuc t& khi nhing vi
khach thubdc gidi thugng luu t6 chie
sinh nhat, ca hat, tiéc tung, di lai tu
do trén boong du thuyén thi ching
may khi ho chiu mac 4o phao. Rui ro
cang cao néu khach say xin hoac cé
hat ngdr gap yéu to lién quan dén suic
khoe, thai tiét..

Trudc nhirng vu viéc tai nan lién
quan dén tau du lich, ca-nd, nha
hang ndi.. trong nhirng nam vira qua,
theo tim hiéu cda PV Tap chi GTVT,
hién cac don vi cung tmg dich vu du
thuyén déu rat quan tam dén yéu 16
dam bao an toan cho khach.

Anh L.H (ngudi dai dién cda mot
cobng ty kinh doanh du thuyén trén
sdng Sai Gon) cho biét, khi khach cé
nhu cdu thué du thuyén, don vi sé
cung cap hop d6ng thué, trong 46
¢t nhirng diéu khoan rang bubc chat
ché dévia bao véantoan cho khach,
vira bdo vé& tai san (du thuyén) cho
donvi cung tng dich vu.

“Bac biét, khi khach cé dau hiéu
say xin, mét mai, viéc di chuyén tr
phia sau lén mii du thuyén hodc
ngudc lai sé di bang 16i bén trong du
thuyén chirkhéng theo l6i hanh lang
hai bén’ anh H. cho biét thém.

Trudc lo ngai & mét khong gian
riéng [(trén sbng vinh hoac ngoai
hién), nhiéu vi khach c6 thé s& mang
theo va sif dung cac loai chat kich
thich trén du thuyén, anh H. khdng
dinh diéu nay nam trong rang bubc
hop déng. “Khach cé thé mang theo
rugu (sé tinh phi) nhung nhitng loai
chat cdm déu khbng dugc mang lén
du thuyén, khi d6 sé bi coi la pha vo
hop ddng vadon visé tir chdi phucvuy,
quay vé bén’, anh H. cung cap thém.,

Thue té tai TP, H6 Chi Minh, luc
lugng chidc nang da lap bién ban xu ly
mét s6 trudng hop tu y cho du thuyén
vao don, tra khach ma chua duge co
quan ¢é tham quyén cho phép hoac
cd tinh trang du thuyén chd qua s6
ngudi quy dinh, chay sai luéng tuyén,
ldp dat binh chia chay, trang bi do
phao khong dung noiquy dinh.. U

23
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Phat trién md hinh tri tué nhan tao k&t hop DC-CSFT
trong thanh 18p ban dd du bdo khdng gian sat I& dat
tai Quoc 16 6, tinh Hoa Binh, Viét Nam

B TS.PHAM THAIBINH;TS. NGO QUOCTRINH

ThS. NGUYEN BU'C BAM; TS. BUI THI QUYNH ANH
Truging Bai hoc Cong nghé Giao thdng vdn tdi

TOM TAT: 3 Viét Nam, sat |& dat la mat trong nhing
hiem hoa thign tal gay thiét hal lén v& con ngudl va
tal sdn, déc biét tal cac khu vygc mién nai. Viéc phat
trign cac mé hinh dy bao méi va xay dung cae ban
d6 dy bao khéng glan zat |& dat tin cdy |& can thigt va
hiu ich dé glidam nguy co sat |& daf va lap ké hoach
phat trigén cac khuwe d8i ndl. Trong nghién clu nay,
mé hinh fri tué nhan fac két hgp DC-CSFT da dugc
phat trign va s dyung dé thanh lap ban dé du béo
khéng glan sat |d dat tal QL&, tinh Héa Binh, Viét
Nam. Hiéu sudt cla mé hinh duge danh gia théng
qua cac chl séthéng ké khac nhau bao gbém dién tich
dud dudng cong ROC (AUC). Két qué cho thay ring,
mé hinh DC-CSFT eé hiéu suit cao trong viée dy bao
khéng gian saf |& d&tf tal khu vye nghién elu (AUIC =
0,831). Cach tiép cén nay clng cé thé duge 4p dung
& cac khu vye d6i ndl dé b sat |& khac tal Viét Nam
d& mang lai hiu qua cao trang céng tac phang nglra
va quan |y sat |d dat,

TU KHOA: Tritué nhan tao, cat |é& dat, dy bae khéng
glan, DC-CSFT, Quéc 1§ &, Héa Binh.

ABSTRACT: In Vietnam, landslide is one of the most
serlous natural hazards which causzed a huge loss of
deaths and properties, especlaly in mountainous
areas. Development of new predicticn medels and
censtruction of reliable landslide spatial prediction maps
are essential and useful for reduction of landslide ricks
and making befter land uze planning In the affected
areas, Inthis study, a hybrid artificial intelllgence mede|
namely DC-C5FT was developed and applied In
landslide spatial predictien mapping at natienal read
MO&, Hea Binh province, Vietnam. Prediction capability
of the model was validated using various statistical
indexez Including area under the ROC curve [(ALIC).
The results show that the DC-CS5FT medel has a high
performance In landslide spatial prediction at the study
area [ALC = 0.837). This approach can be also applied
in other landszlide prone areas of Vietnam for better
landslide hazard management,

KEYWORDS: Arificial intelllgence, landslide, spatial
prediction, DC-C5FT, MNafienal read 6, Hea Binh
province.
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1.DAT VAN DE

Satld datla mét trong nhimgtham hoathién nhién nguy
hiém vdéi tinh mang con ngudi, tai san, co s& ha tang. Day la
hién tuong dat da chuyén dich tir phia dinh déc vé chan doc
theo cac co ché va thc 46 khac nhaw. Nguyén nhan gay sat Ié&r
dat cé thé do yéu t6 tu nhién (mua, diéu kién dia chat, tham
thuc vat..) hay doyéu té con ngudi (pha rirng, xay dung cong
trinh..). Sat |& dat tap trung nhiéu & viing nui, trung du déc
va thuong xay ra sau cac tran mua kéo dai hoac bao IG, hoac
déng dat, Cac ban 46 du bao khéng gian sat Iér dat & cac khu
vuc nhay cam dé xdy ra sat l& ddt déng vai tro quan trong,
dong thai dua ra cac phuong an quy hoach, xay dung phat
trién co s& ha tang hay gidi phap phong chéng phu hgp
nham giam thiéu thiét hai do hién tuong nay gay ra.

Cac phugng phap thong ké truyén théng, chang han
nhu mé hinh phan cap thibac[1], mé hinh tysétansuat [2]
thudng duoc sir dung trong phan tich du bao khéng gian
sat [ dat. Ngay nay, vaisu tién bd cla khoa hoc cong nghé,
cac phuong phap tri tué nhan tao trong d6 c6 cac mo hinh
hoc may, chdng han nhu mé hinh cay hdi quy, riing ngau
nhién, hai quy logistics [3], mang no-ron nhan tao (ANN)
[4] da va dang dugc s dung trong cac nghién ciru du bao
khing gian sat dat cho thay su hidu qua vai 46 chinh xac
cao. Ngoai ra, cac mo hinh tri tué nhan tao lai - cac mo hinh
két hop gilia cac ky thudt t6i vu héa va ky thuat phan loai
ciing da dugc phat trién va thé hién tinh uu viét hon so vai
cac mb hinh don trong du bao khéng gian sat Id dat [5, 6).

Trong nghién clu nay, muc tiéu chinh cla nghién cuu
la phat tri€én mé hinh tri tué nhan tao két hgp DC-CSFT dé
thanh lap ban d6 du bdo khéng gian sat I& dat doc theo
QL6 di qua dia hinh d6i ndi cha tinh Hoa Binh, Viét Nam. M&
hinh két hop DC-CSFT duogc két hap bdi hai ky thudt bao
gbm ky thudt t6i uu héa Decorate (DC) va ky thuat phdn
loai chi phi nhay cam (C5FT). Dir lidu clda nghién ciu dugc
X0 Iy trén dng dung ArcGIS va qua trinh mé hinh hda duoc
thuc hién s dung cong cu Weka.

2. KHU VU'C NGHIEN CUU

OL6 (QL ND-6), tinh Hoa Binh, Viét Nam duogc lua chon
lam khu vuc nghién cliu, ndm gida cac vi db cia 20°19' -
21°08" N va kinh d6 104°48" - 105°40'E. (Hinh 3.1). OL NH-6
dai 504 km ndi Ha Noi vdi cac tinh mién nai Tay Bac cla Viét
MNam. Boan tuyén QL6 di gua tinh Hoa Binh dai khodng 115
km tir km38 - km153 qua 6 khu vuc Luogng San, Ky Son, TP,
Haa Binh, Cao Phong, Tan Lac, Mai Chau. Khu vuc doc theo



va xung quanh dudng nay, tai tinh Hoa Binh, noi bi anh
hudng cha yéu bdi sat l& dat, da dugc lua chon la khu vue
nghién clu cho nghién clu hién tai. Bia hinh cda khu vuc
la d6i nui vai cac thung ling hep. S cao tir0 dén 1,163 m.
Boan km33 - km20 chay qua nai va d6i thap & phia Bong
Nam & d6 cao tr0 - 500 m; tr km91 - km 153 chay qua vung
nui cao phia Tay Bac & db cao tir 600 dén 1.163 m (Hinh 3.7).

3. THU THAP VA PHAN TICH DU LIEU

Dir liéu dugc sirdung trong nghién ciu du bao khong
gian sat & dat bao gém co hién trang sat |& dat va cactham
s& anh hudng tdi sat | dat.

3.1. Hién trang sat |& dit khu vuc nghién ciu

Hién trang satld dat khu vuc nghién ciu duge xay dung
tr dir lidu khao sat hién trudng va gidi doan anh Google
Earth [6]. Co téng cong 235 vu sat |& dat trong qua khu da
dugc thu thip trong giai doan tir ndm 2016 d&n 2018 doc
theo tuyén Quéc l& NH-6 (Hinh 3.1). Trong d6, 219 vu sat |&
dat (93,2%) dugc phat hién nam trong pham vi 100 m tirtim
duérng va 16 vu sat I dat (16,8%) nam trong pham vi 200
- 300 m tir tim dudng. Hau hét cac vu sat Id dat tai khu vuc
khao sat la cac vi tri mdt 6n dinh ndng va thudng xdy ra vao
mia mua. Bén canh hién trang sat & dat, cac vitri khéng sat
|& cing dugc nhan dién dua vao phan tich dia hinh dia mao
khu vuc nghién ciru, s6 lugng cac vitri khéng sat |é dugc xac
dinh bang vdi s6 lugng vi trl sat | duge nhan dién. D€ (ng
dung md hinh du bao khéng gian sat I& dat, co s& dir liéu
bao gom dir liéu dao tao (70% dir liéu hién trang) va dirliéu
kiém chirng (30% dr liéu hién trang) dugc xay dung. Trong
d6, cac lap dir liéu hién trang sat & dat dugc ma hda thanh
“1"va l&gp khong sat |& dugc me'l h{:a thanh "0’
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Hinh 3.1: Vi tri khumngménrwvé hién trangfat gy d 3t

3.2. Céc yéu t6 anh hudng dén sat |& dat
Cac yéu td anh hudng dén sat & dit dugc xac dinh
dua trén gid thuyét rang cac vu sat l& dat trong tuong lai sé
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xay ra trong diéu kién tuong tu nhu cac vu sat |& dat trong
qua khur [6]. Trong nghién clu nay, 12 yéu té anh hudng
dén sat |& dat dugc sir dung cho nghién clu mé hinh du
bao [6), cu thé la: (1) Goc mai déc, (2) Hudng mai dbc, (3)
Hinh dang bé mat dia hinh, (4) ©6 cao dia hinh, (5) Bao phi
thuc vat (NDVI), (6) Dia chat, (7) Khodng cach dut gay, (8)
Tich 0y déng chay, (9) S5uc manh dong chay (SPI), (10) £6
am dia hinh (TWI), (11) Khodng cach dén stng sudi, (12)
Khodng cach dén dudng giao théng. Trong d6, cac yéu
t6 dia hinh dia mao duogc ldy to M6 hinh B6 cao ky thudt
s6 (DEM) cha khu vuc nghién clu dugc tao tor di iéu trai
dat ALOS PALSAR (htipss/search.asf.alaska.edu/) & d6 phan
gidi khong gian 12,5 m. Cac yéu td dnh hudng khac nhu
TWI, SPI, STl da dugc tao ra tir DEM, Cac dir liéu con lai vé
dia chat, khodng cach dut gay.. dugc thu thap ti ban d6
lién quan cla Bo Tai nguyén va Mobi trudng. Cac Idp thing
tin clia cac ban A5 thanh phdn dugc ma hda thanh cac s6
tugng (ng vai s Idp cia mbi tham sd trong cd s& dir lidu
dung cho moé hinh du bao.

4. PHUONG PHAP NGHIEN CUU

Bé du bao khong gian sat Ié& dat, mo hinh lai két hop
co tén la D-CSF dugc sir dung trong nghién ciiu nay. Mo
hinh DC-CSFC la mé hinh két hgp tir hai phuong phap la
phudng phap phan loai chi phi nhay cam (a Cost-5ensitive
Filter Tree - CSFT) va phuang phap tap hop Decorate (DC).
Trong d6, ky thudt Decorate la ky thudt téi vu héa dir liéu
dau vao dé tao ra duoc tap dir liéu dao tao t6i vu dugc s
dung dé phan loai cac ldp sat I va cac lap khong sat 16
st dung ky thudt phan loai CSFT. Cac thong tin mo ta chi
tiét v& hai phuong phap DC va CSFT dudec md ta trong cac
nghién clu da cong ba [7, 8).

BE danh gia hidu sudt cda mo hinh du bao, cac ky thudt
danh gia dinh lugng nhu dién tich dudi dudng cong ROC
(AUC) [9] va cac chi s6 thdng ké dugc st dung bao gom: gia
tri du doan duong (PPV), gia tri du doan am (NPV), 40 nhay
(SST), d6 dac hiéu (SPF), @6 chinh xac (ACC), chi s6 Kappa
(K), 16i binh phuong trung binh gbc (RMSE), 16i tuyét déi
(MAE) [3, 4]. Gia tri AUC thay d8i gida “0,5 - 17 Gid tri AUC
cang gan 1 46 chinh xac cda thudt todan cang cao, trong khi
gan 0,5 d6 chinhxac cla thudt toan cang thap hon [5). Chi
bao K la mét bién phap thong ké hiéu qua gitp do ludng su
dong thudnngdu nhiéngila cac yéu td phan loal. K thay dbi
gilra 1va 0. Néu cacgia tri K gdn glivdi 1, nd cho thay d4 tin
cay cao va do tin cdy cda thuat toan trong viéc du doan su
nhay cam sat |& dat, Tiéu chi ACC udc tinh ty |& hodc du bdo
chinh xac d& du bao toan bd sat 1 [10, 11). RMSE cho biét
suf khac biét gida di liéu dugc quan sat va dir liéu udc tinh,
MAE la mot pham vi l6i gilia cac quan sat nhi phan, Cac gia
tri cao han cla SPF, PPV, NPV, ACC, SST, K va cac gid tri thap
hon clia RMSE va MAE cho biét hiéu suat cao hon cia mb
hinh trong viéc du dodn su nhay cam sat lé dat.

5. KET QUA VA THAO LUAN

5.1.Danh gia hiéu suitcia mé hinh du bao

Két qua danh gia hiéu suit cia méd hinh du bao DC-
CSFT trén hai tap di liéu dao tao va dir liéu kiém chimng
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dugc thé hién trén Hinh 5.1, Hinh 5.2 va Bdng 5.1, Két qua
danh gia moé hinh sir dung ky thudt dudng cong ROC cho
thay, dién tich dudi duting cong khi md hinh s dung d
liéu dao tao la AUC = 0,967 va dir liéu kifm chimg la AUC =
0,831, két qua nay cho thdy hiéu sudt du bao cia md hinh
DC-CSFT la tot. Bdng 5.1 va Hinh 5.2 thé hién cac giatri cha
cacchisd théng ké danh giad hiéu sudt cda md hinh du béo,
cho thdy cac gia tri cha cac chi s trén ca haitap dir lidu dao
tao va kiém chimg @éu thé hién rdng nang luc du bao cha
mé hinh DC-CSFT la tét,

Két qua danh gid hiéu suat cia mé hinh cho thay mé
hinh lai két hop DC-CSFT cé nang luc du bao khang gian
sat & dat t6t, c6 46 chinh xac cao va b thé sir dung trong
viéc xdy dung ban d6 du bdo khéng gian sat l& dat khu vuc
nghién clu, Két qua cta nghién clru nay cang khang dinh
va phi hgp vai két qua cla cac nghién cliu trude 8o (6], (3,
4] rang md hinh tri tué nhan tao, dac biét la cac md hinh lai
két hop la cac md hinh du bdo mdi, c6 hiéu qua trong du
bdo khéng gian sat Ié dat.
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Bang 5.1. Hiéu sudt cua md hinh DC-CSFT

str dung cac chi sd théing ké
STT | Tham sé | Dir liéu dao tao | Di¥ liéu kiém chiing
1 | PPV (%) 84,85 70,00
2 | NPV (%) 93,87 85,71
3 55T (%) 93,33 83,05
4 | SPF (%) 85,96 74,07
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STT | Tham sé | Dii liéu dao tao | Di¥liéu kiém ching
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Hinh 5.2: Gid tri 18i binh phuong trung binh gt (RMSE) cia mé hink
DC-CSFT sir dung dif ligu dao tao (a) va dii liéu kiém ching (b)

5.2. Xay dung ban dé dubdo khong gian sat 1o dit

Bandd du bao khiing giansat lddat khuvuc nghiéncdu
dugc thanh lap dua trén két qua dao tao mb hinh DC-CFST
dugcthé hién trén Hinh 5.3. Ban d6 duoc xay dung vdis cap
A6 vé sdcxuat xay ra sat I dat rat cao, cao, trung binh, thap
va rat thap tugng Ung vdi cac gid trixac sudtxay ra sat lar dat
dugc xac dinh to md hinh dyu bao. Trong dé, phuong phap
phan loai‘diém nghity nhién” trong phan mém ArcGIS 10,8
dadugcsirdung déphanchia cacldp [12). DEé danhgiaddtin
caycia ban 46 dubao khéng gian sat ld ddt khuvue nghién
clfu, 30% cac vu sat & dat chua duge sif dung dé ching lan
lén cac l&p ban 86 va xac dinh ty s6 tan sudt xuat hién (Hinh
5.4). Két qua danh gia cho thay, hau hét cac vu sat Ié& dat
trong qua khirxay ra tai khu vue c6 xac suat xay ra sat |& dat
rdt cao (3,931) vacao (1,382) va cé rat it cadcvu sat |& dat xdy
ra trén cac |dp thap (0,269) va ldp rat thdp (0,085). Két qua
nay khang dinh, ban 46 du bao khéng gian sat I& dat duoc
xdy dung tir méd hinh DC-CSFT c6 46 tin cay rat cao.
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6. KETLUAN

Trong nghién ciu nay, mé hinh tri tué nhan tao lai két
hgp DC-CSFT da dugc phat trién va img dung trong du bao
khéing gian sat & dat doc theo tuyén QL6, tinh Héa Binh,
Viét Nam, Trong dé, md hinh DC-CSFT la mé hinh két hop
gitra hai ky thuat CSFT va DC la cac ky thuat tri tué nhan tao
tién tién. Co s& dir liéu dung cho mé hinh du bao bao gém
235 vu sat & dat trong qua khir va 12 tham s8 anh hudng
tdi sat | ddt khu vise nghién clru. K&t qua nghién clu cho
thay rang, mo hinh DC-CSFT ¢b nang luc du bao tot (AUC
= (0,831). Ban d6 du bao khbng gian sat & dat da duoc xay
dung c db tin cay cao thé hién rdng cb 27,14% va 60% khu
viic nghién ciru nam trong khu vuc cb xac suat xay ra sat
Iér dat rdt cao va cao. K&t qua nghién clru cing khdng dinh
rang, md hinh tri tué nhin tao trong d6 ¢ mb hinh DC-
CSFT la cac cbng cu hiu ich ¢6 @6 chinh xac cao, cé thé
dugc sit dung trong du bao khéng gian sat Ié dat tai cac
khu vue chiu anh hudng bdi thién tai sat | dat.

Loi cam on: Nhédm tac giad tran trong cam on su' chia sé
d liéu tuTS. Ha Thi Hang, Truémg Dai hoc Xay dung Ha Noi
dé phuc vu cho nghién clu nay.
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Du doan cuong do nén cla bé tong tro bay
bang mé hinh mdy hoc két hop

dua trén thuat todn cdy quyét dinh

B TS. MAI THI HAI VAN
Truidmg Bai hoc Cong nghé Giao théng van tdi

TOM TAT: Be téng tro bay (Fly azh concrete - FAC)
hign duge = dung réng ral do b nhidu wu diém =o
véil bé téng truyén théng nhu cdl thién cubing dé, dé
bén, ting khd ning lam viée, gidm nlt. Hon nia, sd
dung tro bay dé thay thé mét phédn chit két dinh
trong bé téng =& tan dung duge mdt lugng lén tro
bay (l& mat trong cac chat thadl céng naghlép) aép
phén gidm & nhiém mél trutmg, tigt kiém chi phi
Trong =6 céc déc tinh co hoe cla FAC thi cudng dd
chiu nén la mdt frong nhing dé&c tinh guan trong
nhit. Nghién clu nay phat trign mé hinh may hgc két
hop dua trén thust todn ciy quyét dinh va = dyng
k§ thuat ting cubing dé du bae cudng d6 chju nén
cha FAC. Hiéu sudt dy baoc cda mé hinh EBT dugc
theé hiénthéng qua 3 tiéu chi danh gla & hé =8 tuong
quan R = 0,946, c8n cla sal =6 tean phuong frung
binh RMSE = 4281 MPa va sai =6 tuyét dal trung
binh MAE = 3,053 MPa. Két qua cho thay mé hinh
EBT la mét céng cy hiéu qud frong viéc dy doan
cudng dé chiu nén cba FAC, glip cac kj sutigt kiém
thed gian, gidgm chi phi thi nghiém.

TU KHOA: Mé hinh may hoc két hop, cay quyét dinh
(DT), tro bay (FA), cutng dé chju nén (L5).

ABSTRACT: Fly ash concrete (FAC) I= Increasingly
commenly ufilized due fo s several advantages
over conventional concrete, Including greater
strength, durabllity, workability, and crack resistance.
Additionally, by using fly ash to replace the binder
in concrete parfially, a substantial ameunt of fly
ash (indusfrial waste] will be ufilized, helping fo
envirenmental pollution reductien and economic
savings. Compressive strength I one of the most
critical mechanical gualifies of FAL., This study
alms fo consfruct an Ensemble mode| based on fthe
Decizion trees method and usethe Ensemble boosted
frees (EBT) technigue to predict the compressive
strength of FAC. The predictive performance of the
EBT medel s shown through 3 evaluaflon criteria:

correlation coefficlent (R=0.948), root mean sguare
error (RMSE=4. 281 MPa) and mean abseclute error

(MAE=3.053 MPa). The results indicate that the EBT
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model = a useful tool for estimating the compressive
strength of the FAC, helping engineers save time and
reduce testing costs,

KEYWORDS: Enzemble machine learning, Decision
trees (DT), Fly ash (FA), Compressive strength (C5).

1.DAT VAN DE

Ngay nay, nén cong nghiép phat trién da tao ra mot
luong ldn chat thai cong nghiép, gay anh hudng nghiém
trong d&n mdi trudmg, trong 46, phai ké d&n mot trlr lugng
léin tro bay (FA). FA |a mét loai bot min, 1a san phdm phu
cha qua trinh dét than nghién thanh bt trong cac nha
may dién va dugc ing dung trong cHng nghiép san xuat
bé téng. Viéc tan dung nhing sdn phdm phu cda nganh
cting nghiép nhu FA sé gop phan gidm thiéu & nhiém méi
trudng, tiét kiém chi phi san xuat bé téng. Quan trong hon,
vii ham lugng tro bay thay thé phi hop 6 thé co thé ci
thién dang ké cac dac tinh cla FAC nhu lam tang cudng
@0 nén, tang kha nang lam viéc, giam nudt. Véi nhing vu
diém nay, FAC hién nay dugc nghién clru va s dung rong
rai trong cac cong trinh xay dung dan dung, thiy lgi va dac
biét la trong xdy dung dudng giao thong. Dé sir dung FAC
trong xay dung cong trinh, viéc xac dinh C5 rat quan trong.

Hién nay, C5 cia FAC dugc xac dinh dua trén cac thi
nghiém [1]. Tuy nhién, quy trinh thi nghiém thudng rdt tén
kém ca vé thai gian va chi phi. Cac céng thirc thuc nghiém
cé thé cho kétqua mdt cach nhanh chéng nhung la két qua
gan dung va nd chi c6 thé tinh todn dugc val mot s6 luong
gidi han cactham s6 khixdy dung cac ham quan hé. Do 36,
mot cach tiép cdn mdi can duogc phat trién 4 gidm tiéu tén
thai gian cing nhu chi phi thi nghiém va dac biét la trong
truéng hop nghién ciru c6 nhiéu tham s dau vao.

Trong nhirng thap ky gan day, phuong phap tiép can
tri tué nhan tao (Al) da dugc sir dung rong rai 48 du dodn
nhiéu van & trong cac linh vuc khoa hoc va ky thuat. Dac
biét, d& du doan cudng d6 chiu nén cia bé tong tro bay
da co cac nghién cifu [2, 3]. Tuy nhién, cac nghién ciiu nay
déu xdy dung mé hinh du bao dudi dang mé hinh don |,
chua c6 nghién cuu nao sUrdung mé hinh may hoc két hap,
khéng sir dung ky thuat xacthucchéo trong qua trinh hudn
luyén mé hinh dé nang cao db tin cdy cda két qua du bao.



Mghién cliu nay phat trién mé hinh may hoc két hop
(Ensemble) dua trén thuat todn cay quyét dinh va sirdung ky
thuat tang cudng (Ensemble Boosted Trees - EBT) dé du bao
cuting 46 chiu nén ala FAC, sif dung 622 dir liéu thd nghiém
Vi 8 thong s6 dau vaa ©6ng gop cla bai bao 1 da sir dung
thudt todn Ensemble - mét phuong phdp két hop cac thudt
toan yéu dé tao ra mot thudt toan manh hon nham nang cao
hiéu suat dur dodn va tinh 6n dinh cda md hinh, Tiép theo, ky
thudt xac thuc chéo ding dugc ap dung nham han ché hién
tu'ong qua khop (overfitting) trong qua trinh dao tao md hinh.,

2.cOsSODU LIEU

Bé phat trién mod hinh du bdo cudng 46 CS cla FAC,
nghiéncuuda st mot bo dirliéu gém 622 két qua thinghiém
duogc thu thap tir 4 bai bio khoa hoc dugc dang trén cac tap
chi uy tin [4-7]. M6 hinh EBT dugc xay dung vdi 8 thong s6
dau vao tuogng Ung vai ky hiéu tir | dén | la cac yéu t6 anh
huding dén CS cda FAC, 1 thiing s6 dau ra la CS (MPa), ky
hiéu laY. Trong dé, |, la ham lugng xi mang (kg/m-), |, la ham
lugng nuidc (kg/m?), |, la ham lugng cot liéu tho (kg/m), | la
ham lugng cétliéu min (kg/m?), |, la ham lugng xi 1o cao (kg/
m?), |, 1a ham lugng tro bay (kg/m7), I, la ham lugng phu gia
siéu déo (kg/m?), |, tudicha mdu bé tong (ngay). Hinh 2.1 thé
hién phan b cia cac bién diu vao va ddu ra, déng thai thé
hién méi tuong quan gilfa cac bién dau véi nhau,

Dira vao gia trir. nhan thay rang, mdi tugng quan gida
cac bién vao vdi nhau va gilra cac bién dau vao vdi bién dau
ra tuong d6i thdp, ngoai trir c6 mat vai tugng quan & muc
a6 vira phai nhu tuong quan gira | wai Y (r, = 0,5), tuong
quan gida | véil_(r =0,55). Do d6, 8 thong s6 dau vao cla
bé di liéu cb thé coi la cac bién dbc lap. Vi vay, trong nghién
clru nay, tat cd cac bién sé dugc xem xét & tang muc do
chinh xac va téng quat cia mé hinh du bao.

] " ' '
- k i L
2 3« fo s
1 e a1 -'I_'_,.] 1
¢ L& o et oo i 1he
L DO RGD 13 4 K0S AR FXCE iIn o7 ET ul L ChEC

1 1 I I l. I I Iy ¥

Hirth 2.1: Ma trin tuong quan gilie cac bién dau vao va bién diu ra

3. PHUONG PHAP MAY HOC

3.1. Phuong phap cdy quyét dinh (Decision tree)

Cay quyét dinh (DT) la mét phuong phap may hoc phd
bién ¢ thé dugc ap dung 3 gidi quyét nhiéu van dé phuc
tap do Quinlan dé xuat. Nguyén tdcchinh cda DT la sirdung
mot loat cac quy tac dé xac dinh cac ving cé cac bién dau
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ra dong nhat vai cac bién dau vao ma trén d6 xac dinh mot
hiang s6 phi hgp v timg ving. DT ¢6 cac uu diém nhu dai
dién cho théng tin mot cach truc quan va dé hinh dung,
manh mé dé khai thac cac hidéu (ng phi tuyén va tuong tac
gilra cac bién phu thudc va d6c lap, khéng yéu cau gid dinh
toan hocgida ddu ra va cac bién dau vao, cd kha nang x(r ly
cac gid tri bi thiéu va cdc gid tri ngoailai. Mat khac, DT clng
con mot s6 han ché nhu khé mé hinh héa cac ham, cdu
tric cay nhay cam vai dir liéu mau vi chi can thay déi nhé
trong dir liéu hudn luyén clng c6 thé cho két qua rat khac
biét, c6 phuong sai cao va dé léch thap.

3.2. M6 hinh may hoc két hop dua trén thuéit toan
cdy quyét dinh ding ky thuat ting cudng

Pé tang hiéu sudt du bao va khd nang 6n dinh cia mb
hinh, ngudi ta c6 thé sir dung két hop cac mo hinh lai vai
nhau goi la mé hinh may hoc két hap (Ensemble Learning)
[8]. Bbng thdi, d8 khac phuc cac nhuge diém cda DT, nhiéu
ky thudt da duoc dé xudt dé ndng cao kha nang du bdo cla
mo hinh nhu Ensemble Bagged Trees va Ensemble Boosted
Trees. Trong nghién cliu nay, tac gid s0¢ dung mod hinh
Ensemble Boosted Trees (EBT). Bay la mot md hinh héi quy
cting tinh, tan dung loi thé cda cac phuong phap cay quyét
dinh va khdc phuc nhuge diém clda cdc mé hinh cdy don
nhu ¢ thé chon cac bién cé lién quan dé phl hop vai cac
ham chinh xac, ¢é thé phu hop vai lugng d liéu khac nhau
hang cach sir dung tang cudng ngdu nhién, cd thé gidm
ca 46 léch bing cach phi hgp theo timg giai doan vé phia
trudicva bang cach ldy trung binh phugng sai cda mé hinh,

3.3. Xac thuc chéo (Cross Validation)

Trong linh vuc may hoc, xac thuyc chéo la mot ky thuat
phé bién dugc sir dung trong qua trinh dao tao va chinh
sla md hinh, nham khac phuc hién tugng qua khdp. Toan
bé dir liéu dugc chia lam hai phan, tap dir liéu dao tao va
tap di lidu kiém tra. Khi d6, tap dir liéu dao tao sé dugc
chia ngau nhién thanh K phan bang nhau, mai lan dao tao
sé chon 1 phan lam di liéu xac thue va (K-1), phan con lai
lam di liéu hudn luyén. Qua trinh dao tao mé hinh sé dugc
thuc hién trong K lan lap lai. Két qua danh gia mé hinh cudi
cung sé la trung binh cong két qua danh gia cla K ldn dao
tao. Viéc chon K phai phi hop vi néu K qua lan, tap dir ligu
hudn luyén séldn han nhiéu so vai tap dir liéu kiém ching,
va két qua danh gia sé khong phan anh ding ban chat cla
phugng phap may hoc, dac biét la vai cac tap di ligu kdn.
Trong nghién clu nay chon K = 10. Su lua chon nay trung
khép véi sulua chon cla nhiéu nghién ciu quéc té [9]. So
A6 ky thuat xac thuc chéo 10 lan dugc mb ta nhu Hinh 3.1.
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3.4. Céc chi s danh gid hiéu suit du bdo cia mb
hinh hoc may
Hiéu suatdu bao clamd hinh dugc danh gia théng qua
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3 chi s6 la hé s6 tuong quan (R), can cda sai 50 toan phugng
trung binh (RMSE), sai s6 tuyét ddi trung binh (MAE). Trong
d6, R biéu thi méi tuong quan gida gia tri du dodn va gia
tri thue t&, ¢ gia tri trong khodng [—1, 1]. M6 hinh sé c6 a6
chinh xac cao khi gia tri tuyét 46i cda R tién tdi 1, Nguoc
lai, RMSE va MAE cang thap cho thdy kha ndng du doan
cla md hinh cang chinh xac. Gia tri ly tudng cda RMSE va
MAE la 0. Chi sé RMSE tinh trung binh binh phuang chénh
léch gilra gia tri du dodn va gia tri thuc t&, trong khi MAE la
phép do sai s6 trung binh gila ching. Céng thuc xac dinh
R, RMSE, MAE tham khao trong tai liéu [10].

4. KET QUA VA THAO LUAN

4.1. Xay dung mo hinh may hoc EBT

N&i dung phan nay mo ta qua trinh xay dung md hinh
may hoc EBT, ban chit cda qua trinh nay la di xac dinh cic
siéu tham s6. Toan bo dir liéu duoc chia ngau nhién thanh
hai phan: phan di liéu dao tao (chiém 70% tong s6 d lidu)
va phan dir liéu kiém ching (chiém 30% tong s6 dir liéu).
Phan di liéu kiém chimg dugc dé riéng, khong sir dung
trong qua trinh xdy dung mdhinh, cé nghialacac siéu tham
s6 ctia mé hinh EBT duoc lua chon chidua trén phan dir liéu
dao tao. Ti€p theo, qua trinh xac thuc chéo 10 lan dugcthuc
hién bing cach chia ngdu nhién phan d liéu dao tao thanh
10 phan bang nhau. M6ilan dao tao sé chon 1 phan lam dir
liéu xac thue va @ phan con lai lam d i liéu hudn luyén. Higu
sudt du bao cia md hinh dugc xac dinh la trung binh cng
sau 10 lan mé phong va két qua duoc trinh bay & Hinh 4.1.

Hinh4.1q 4.2b,4.3clan lugt mé ta két qua hiéu sudt du bdo
caamd hinh EBT duatrén cac tiéu chila RMSE, R va MAE. Quan
sat trén Hinh 4.1 cho thdy, md hinh EBT ¢ kha nang dao tao
tuong A6 tot thé hién & cac gia tri R tuong doi cao, cac gia tri
MAE, RMSE thip (R = 0,95, BMSE = 4,2, MAE = 2,9) va tuong ddi
6n dinh thé hién & bién d6 dao déng cho mdbi gia tri R, RMSE,
MAE gilra cac lan xac thuc chéo tuong d6i thap (bién 86 dao
dong cia RMSE = 0,6, R = 0,016, MAE = 0,57). Tudgng tu, & giai
doan kiém ching, cic chi tiéu R, RMSE, MAE cing dugc tinh
dua trén tap dir liéu kiém chimg. Két qua cho thay, & giai doan
kiém ching, kha nang du bdo cla md hinh & xudt clng rat
chinhxac (R =0,955 RAMSE = 4,1, MAE= 30)vadndinh (bién dd
clagiatri RMSE = 0,88, R= 0,021, MAE = 0,57). Cac két qua trén
chothdy sau 10 lanxac thuc chéo, mb hinh EBT dugcxay dung
ad khanang dubdo tuong dbi chinh xdc vadndinh,
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Hink 4.1: Két qua hiéu sudt du bdo cla md hinh EBT

thé hign qua cc chi 58 thdng ké: () RMSE; (b) R va [c) MAE

4.2. Két qua du bao tiéu biéu cia mé hinh EBT

Trong phan nay, két qua du bao dién hinh cia mé hinh
EBT duoc trinh bay théng qua biéu 46 hoi quy nhu Hinh 4.2,
Mé hinh héi quy thé hién tuong quan két qua gida gia tri
cudng 46 chiu nén du doan (mé phdng) theo moé hinh EBT
va gia tri cudng dé chiu nén thuc té (thu dugc tir thi nghiém)
cho tap di liéu huan luyén (Hinh 4.2a) va tap di liéu kiém
chimg (Hinh 4.2b). Trong A6, truc hoanh dai dién cho két
qua cda thi nghiém dugc thu thadp, truc tung dai dién cho
két qua dugc du doan theo mo hinh 8é xuat. Quan sat cho
thay, gia tri thu dugc tir mé hinh dé xuat cho tap dir liéu
hudn luyén va tap dir liéu kiém ching rat gan vai két qua thi
nghiém cho thay kha nang du bao chinh xac clia mé hinh.

Hon nira, hiéu sudt cia mé hinh con dugc danh gia béi
cac tiéu chithong ké RMSE, MAE, R. Trong trudng hap két qua
durbio 6t nhét 46i vl tap dirliéu hudn luyén 1 RMSE = 3,895
Mpa, MAE = 2,637 Mpa, R = 0,956 va d6i vdi tap di liéu ki€m
chimng la RMSE = 4281 Mpa, MAE = 3,053 Mpa, R = 0,946. Hé
50 tugng quan R cao két hap v sai s thap chirng to rang mb
hinh EBT dugc @& xuat cd kha ndng du bao chinh xdc va thé
hién hiéu suat tdng quat hda trong viéc du bao CS cla FAC.
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Hinh 4.2: Biéu dd hdi quy clia md hinh EBT cho (a) tip dif ligu
hudn luyén, {b) tip dit liu kiém chimg

Tiép theo, biéu d6 phdn bd sai sd gida két qua thi
nghiém va két qua md phéng cda méd hinh EBT cho ca tap
dir ligu hudn luyén va tap dir liéu kiém chitng dugce trinh
bay trén Hinh 4.3. Quan sat cho thay, vdi ca hai tap dir liéu
dao tao va tap dir lidu kiém ching thi phan Idn viéc du
dodn cac mau du cd sai s6 nho, xap xi bang 0 (tdcla gid tri
thi nghiém bang gia tri mé phdng). Cu thé, c6 khodng 180
trudng hop trong tong s6 435 dirliéu dao tao va khodng 80
trudng hop trong téng s6 187 di liéu kiém ching cé sai s6
nhé xdp xi 0 MPa. Chi cé mot vai truemg hop 6 saisé lan
(lén hon 10 MPa). Biéu nay ching té kha nang mbd phéng
tuyét v cia mé hinh dm;fc dé xuat khi du bao CS cia FAC.
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Hinh 4.3: Biéu d6 phin bd sai 56 cua md hinh EBT cho t3p dif lidu
d3o tao va tip di lidu kidm chimg

5. KET LUAN

Trong nghién curu nay, d€ du dodn cuding 44 chiu nén
clha bé tong tro bay, mét md hinh két hop dua trén thuat
toan cay quyét dinh sirdung ky thuat ting cudng (EBT) da
dugc phat trién. M6 hinh két hop EBT tan dung duoc lai
thé cla phuong phap cdy quyét dinh va khac phuc nhuge
diém cla cac mé hinh cady don dé ndng cao hiéu sudt va
khd nang du bao. Két qua cho thay EBT la mot mé hinh rat
tot trong du bao CS cha FAC vai hiéu suat du dodn cao va
6ndinh thé hién d cic gia tri R= 0,946, RBMSE= 4,281 Mpa,
MAE = 3,053 MPa cho dif liéu kiém chung. Két quad nghién
clu giup gidm bat dugc cac thi nghiém, tir 46 tiét kiém
dugc chiphivathdi gian trong viéc xac dinh cudng do chiu
néncla FAC,
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Anh hudng phu gia k&t hop nano Si0, va tro bay
trong bé tdéng cuong do cao HSC lam mdt dudng © t6

B TS.TRAN HOU BANG; ThS. VO THANH HUNG; ThS. LE THANH TRUNG; ThS. PHU THI TUYET NGA

Truing Pai hoe Thi Ddu Mot

TOM TAT: Trong bal bao, nhém tac gl frinh bay két
qud cudng d6 nén, cudng d6 kéo khi udn, khd ning
chéng mal moén va mé-dun dan hél cda bé téng xi
méng cudng db cac (H5C) 60 MPa =0 dung phu gia
naneo S0, (NS) diéu ehé ti tre triu (RHA) va tre bay
(FA), Cac hat NS dugc thém vae HSC vél muc thay
thé khaec nhau 0%, 0,5%, 1,0% va 15% vl ham lugng
FA cé dinh 30% theo khé| lugng chat két dinh. 3 gia
tri 1,0% NS cda bé téng HCS cho gia tr] vé cuéng dé
va khd ning chéng mal mén tét nhat duge dé xuat
=t dyng trong thiét ké xdy dung mét dudng cdp cao
khu vige mién Nam.

TU KHOA: Mane SiD_, (M=), tre bay (FA), bé téng
cudng dé cae (H3C), mét dudng bé téng xi mEng.

ABSTRACT: In this paper, the authors present resulfs
of compressive strength, flexural strength, abrasion
resistance, and elastic modulus for high strength
concrete (H>C) 60 MPa using the coembinafion
additive nane 310, (N3] derived from rice husk ash
(RHA) and fly ash (FA). N3 parficles were added
te HSC at various replacermnent of 0%, 0.5%, 10%
and 1.5% with afixed FA concentration of 30% by
the mass of the binder. The best value of strength
and abrasion restance s found in H5C OF 1.0%, with
is proposed to be employed In the design of high-
grade pavement construction In the South.

KEYWORDS: MNane 3510, (M3), Fly Ash (FA),
High Strength Concrete (H5C), cement concrete
pavement.

1.DATVANDE

Su phat trién nhanh chéng co s& ha tang, cac cong
trinh duding giao théng cdp cao nhu cdu phat trién bé
tong cuong dé cao (HSC), dd bén cao va than thién vai moi
truding cdng trd nén cap thiét. Nano Si0, (NS) ndi tiéng v
nhiéu Ung dung trong hai thap ky qua, bao gém lam vat
liéu xtctac, vat liéu dién mbi, chat hap phukhi, hap phuion
kim loai nang va chat mang vé co [1]. Bén canh d6, ngudi
ta clng luu y rdng, hdu hét cac vat lidu NS duoe st dung
trong cong trinh xay dung déu dugc cung cdp bdi caccong
ty thugng mai, chi yéu tis Trung Quéc va cac nudc chau Au
[2]. NS dugc san xuat trong nha may, cac phdm chat chinh
clia NS thuong mai la dé tinh khiét cao va tinh déng nhat,

3/

tuy nhién né dat tién va gay kho khan trong viéc sirdung
rbng rai trong xay dung. Do d6, xu hudng tim ki€ém ngudn
nguyén liéu san ¢, chi phi thap, giau silic 8& s dung lam
chat phu gia cu thé dang dugc xem xé&t va thu hat su chay
clia cac nha khoa hoc va cac cap chinh quyén,

Tu cac tinh nang cda phu gia khoang N5 mang lai,
nhém tac gid bude ddu da st dung NS va FA nhu mat chat
phu gia khodng thay thé xi mang trong thanh phdn hdn
hop bé thng HSC 60MPa, miic ti l& NS thay thé la 0%, 0,5%,
1,0% va 1,5% vai ham lugng FA ¢6 dinh 30% cho tat ca hén
hop. Cac chi tiéu co ly da duoc trién khai thuc nghiém nhu:
cudmg 6 nén, cuing d6 kéo ubn, kha ning ching mai
man, mo-dun dan hdi va thiét 13p méi tuong quan gila
ching cé thé cho phép ching ta lua chon ti 1& NSva FA hgp
ly, v&i mong mudn tim ra ti t& NS va FA hop ly tao ra sdn
pham bé téng HSC mang lai hiéu qua kinh té- ky thudt dap
Ung yéu cdu mat dudng 6 to cap cao,

2. VAT LIEU CHE TAO VA KE HOACH THUC NGHIEM

2.1. Vét liéu ché tao

21.1. Xi mang PC40L: Cac dac tinh vat ly va thanh phan
héa hoc cda PC40 dugc sir dung trong nghién cliu nay,
dugc san xudt tai Viét Nam thuong hiéu Bt Son, phu hgp
theo Tiéu chudn TCVN 2682:2009 va Quyét dinh sé 1951/
BGTVT/2012, khbi lugng riéng cda PC40 la 3,1 g/cm? [3].

2.1.2 Tro bay FA: Tro bay cé ngubn goc tir Nha may Nhiét
dién Duyén Hai 3 duoc sir dung dé thay thé xi mang, khoi
lugng rigng cda FA la 2,12 g/cm?. Tro bay dugc thi nghiém
theoTiéu chudn ASTM C311-16 tai Trungtam Ky thudtchudn
do luéng chét lugng 3 (Quatest 3) ma KT3-01164BXDS [3].

2.1.3. Nano 5i0, dugc diéu ché tir RHA: Nhom tac gid s
dung san phdm da dugc diéu ché tir RHA, két qua nghién
clru cac hat NS 6 kich thude trung binh 15 nm, cdu tric
tinh thé va vo dinh hinh cd kha nang phan (ng puzolan,
Nhimg tinh chat vat ly chung cia hat NS diéu ché titrotrau
st dung dugc thé hién trong trinh bay [3].

2.1.4. Cét ligu nhé (edt) dung trong bé téng HSC Cat
sdng Bong Nai sir dung lam thi nghiém dugc tdng hap
cac dac tinh vat Iy va phan tich tuogng ung theo Tiéu
chuan ASTM (€33, ASTM C29 dap Ung theo yéu cau ky
thudt TCVN 7570:06; TCVN 7572:06 va Quyét dinh s6
1951/BGTVT/2012 [10].

21.5. Cot ligu lon (dd) ding trong bé tdng HSC: Ba dam
BazanD__ =9,5 mm d maé da Tan Bong Hiép - Binh Duong.
Két qua thi nghiém xac dinh cac chi tiéu co, Iy va phan tich
thanh phan hat coa da dam theo ASTM C33, ASTM C29dap



ng theo yéu cau ky thudt TCVN 7570:06, TCVN 7572:06 va
Quyét dinh s6 1951/BGTVT/2012 [3].

2.1.6. Phu gia hda hoc siéu déo (PG5D): Sika Viscocrete
3000-20M la phu gia siéu déo dugce cung cap béi SikaGroup.
Kha nang gidm nudc cao cda nd cho phép tao ra tinh luu
d6ng tét trong khi van gilr dugc 86 cd dong t6i uu cla hén
hop. Theo TCVN 8826: 2011, phu gia nay phu hgp wdi cac
tiéu chudn da duoc thiét lap d& bd sung hda hoc vao bé
tong. Sika Viscocrete 3000-20, phu gia siéu déo cbng nghé
cao gbc polyme thé hé thur 3 vai d6 x6p tuyét vai va kha
nang tham don gidn clda bé tong, da dugc sir dung trong
thiét ké cap phéi thanh phan bé tong HSC 60MPa [3].

2.1.7. Nuoc: Nudc sir dung cho bé tong HSC la nudc
sach, dat Tiéu chudn TCVN 4506:2012 3],

2.1.8. Thanh phdn edp phdi cho bé téng HSC: Nghién clu
st dung phuong phap ACI 2114R-08 va tham khao TCVN
10306:2014 A& thiét ké thanh phan HSC. Phuong phap ACH
NS dugc st dung vdi nhiéu ty 1& khac nhau trong cac thanh
phan cap phdi, bao gom 0,5%, 1,09 va 1,5%, vdi ham lugng
FA c6 dinh 30% theo tdng s6 luong chat két dinh. TT 1& nudc
trén chat két dinh dugc gilr & miic 0,32 cho tatca cac hon hop.
Ty 1& cdp phdi cla 4 hén hop duge trinh bay trong Bdng 2.1.
C6 thé thay rang, PGSD duoc ting dan d€ kiém soat gid tri d6
sut cia cachdn hgp dmic s + 1cm [3),

Bang 2.1. Két qud tinh todn thanh phan H5C 60MPa
surdung NS va FA
' cho _ Vatliguthanh phin cho 1 m*bé téng HSC
Cement | Cat

Ba FA NS PGSD | Nudc
P kg | (kg) | tkg) _._t,*ss_l__J.ﬁgl.'.l ity | qie) |"HKP
NSO | 338,53 |697.64| 1046,5 | 145,08 406 (15467 032

Ms0.5 | 336,12 |696,78 1046,5 (14508 241 | 454 |15467] 032
NS1.0| 33329 |696,30( 10465 14508 483 | 510 |15467| 032
NS1.5| 33128 [69511] 10465 14508] 7,25 | 563 (15467 032
2.2. Ké hoach thuchién
Té hop |y gia tri trung binh cda 3 mau dé xac dinh mot
sAchi tiéu cha bé tong HSC cho mdi ngay tudi. Mai cap phai
c6 30 mdu bao gom: Xac dinh gia tri cudng d6 nén (R ) co
12 mau hinh tru (15x30)cm, gia tri cudng 46 kéo ubn (R )
cé 12 mdu dam (15x15x60)cm & tudi 3, 7, 28 va 56 ngay, 3
mau hinh tru (15x30)cm A€ xac dinh mé-dun dan hbi nén
tinh (E,,) & tudi 28 ngay (Hinh 2.1), 3 mdu hinh ldp phuong
(7,07%7,07x7,07)mm & xac dinh 46 mai mon & tudi 28
ngay (Hinh 2.2). Téng cong 4 t6 hop cho tatca 120 mau bé
téng HSC cac loai dugc ché tao, bdo dudng trong diéu kién
vadugc thd nghiém tai Trudng Bai hoc Bach khoa - Bai hoc
Québc gia TP. H6 Chi Minh - Phiong Thi nghiém Vat liéu xdy
dung LASXD 238 (Hinh 2.3).
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Hinh 2.3: Chudn bi mé trén

2.3.Trinh tu trén hon hop bé téng HSC si dung phu
gia nano 5i0, va trobay

Dién tich bé mat dac trung cla cac hat NS rdt cao cing
vai cac tinh chat dac biét cla cac hat silica & kich thudc
nanomet lam cho viéc phan tan NS tré nén khé khan hon, Dé
dam bao cac mé triin ¢ thanh phan vat liéu ddng nhat cda
cac hat NS phan tan trong bé tdng HSC vai muc d6 6n dinh
cao, nhom tac gid nghién clu va dé xudt trinh tu trbin trén co
s@tham khao cac nghién clu trudc va kinh nghiém dat két wr
qua trinh tron thi trinh ty nhu Hinh 2.4vaHinh 2.5

Hinh 2.4; Thiét bj khudy trén NS

o et

ba Spam o oopes [Lpab ST zpnw | ARO[ spar
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Hink 2.5: So &6 trén hin hop bé téng HSC st dung NS v tro bay
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3.KETQUA NGHIEN CU'U VATHAO LUAN

3.1. Anhhuéng NS dén dé sut bé téng HSC

Céng tac kiém tra d6 sut dugc thuc hién theo Tiéu
chudn ASTM C143 va tham khao TCVN 3016:1993 duoc thé
hién Hinh 3.1 va Hinh 3.2.

Hinh 3.1: Xéc dinh d6 sut cba hdn hop bé tdng HSC
st dung NS va FA

* Nhdn xét: Hon hop bé tbng HSC gidam gia tri 86 sut
khi khéi luong cla cac hat NS tang. Su gia tang khéi lugng
cac hat nano Si0, cé anh hudng truc tiép dén lugng nudc
can thiét trong han hop bé tong tuai, do 86 kich thude cuc
min cda NS [4]. Phan (ng nay ndi lén mét thuc t8 rdng, viéc
bé sung nhirng hat ¢é ti dién tich bé mat cao vao hén hap
bé thng sé can giam lugng nudc nhiéu hon dé duy trl 46
sut mong mudn cla hon hop. B4l val bé tbng HSC cb gia
tri 6 sut thap hon so wii yéu cau thiét k& trong pham vi
cia nghién clru da bé sung thém PGSD (theo muc 2.1, Bdng
2.1). Do @6, tang d6 déo cha hon hop bé thng HSC co chira
NS va tro bay thi viéc sirdung PGSD la cdn thiét.

3.2. Cudng d6 chiu nén R_bé tong H5C sif dung N5
va FA

Két qua thi nghiém cudng d6 nén thuc hién theo Tiéu
chudn ASTM C39 va tham khao TCVN 3118:1993 duoc thé
hién Hinh 3.2 va Hinh 3.3.
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Hinh 3.3: Anh hudng cia NS dén cudng db chiu nén bé tong HSC

* Nhdn xét: D61 vai mic ngay tudi khdc nhau, cuting dé
chiu nén ting dan khi ty & NS sif dung = 1,0%. Tuy nhién,
khi til& N5 tang lén 1,5% thi cudng 40 tang l1én khéng dang
ké va co xu hudng gidm so vdi ti |& 1,0%. Nguyén nhan cé
thé ké dén la do cac hat NS phan tan khéng déu khi ty |é
NS vugt qua ngudng 1,0%. Nguyén nhdn nay kho tranh
khai khi hon hop bé téng HSC dugc trén bang may tron
cudng buc thong thudng. Cac hat NS du thira khbng duoc
phan tan diéu va tao thanh ving yéu trong cdu tric bé
tong, nhan dinh nay xay ra tugng ty nhu cac nha nghién
cuu trude day (5, 6]. Mac khac, cudng 46 chiu nén cda bé
tong HSC & 3 va 7 ngay tudi chiu su dnh hudng cua NS lon
hon so vai 28 va 56 ngay tudi. Diéu nay co thé quan sat qua
biéu db Hinh 3.3. Cu thé giai doan 3 ngay tudi cudng o



chiu nén s dung 1,0%NS cao hon 0%6NS |a 15,85%, & giai
doan 7, 28 va 56 ngay tubi muic ting la 11,11%, 12,43% va
12,07%. Két quad nay cho thay, khi sir dung NS va FA trong
bé téng HSC, NS giup phat trién cudng 46 dgiai doan tudi
sdim va FA gilp phat trién cudng 36 & tudi 28 va 56 ngay. Su
phat trién cudng d6 nén co thé do khad nang kich hoat cac
phan tng pozzolan cla cac hat NS tang tdc su hinh thanh
cac gel C-5-H.

3.3. Cuding dd chiu kéo khiuénR_ bé téng HSC sit
dung NS va FA

Két qua thi nghiém cudng d6 nén thuc hién theo Tiéu
chudn ASTM C79 va tham khdo TCVN 3119:1993 dugc thé
hién Hinh 3.4 va Hinh 3.5.
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Hinh 3.4: Thi nghiém cudng d6 chiu kéo khi udh cla bé t5ng HSC
sir dung NS va FA
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Hhhas,immﬁm NS dén cudng dé chiu kéo
, bé téng HSC

* Nhdn xét: Cudng db kéo khi uén clia bé tong HSC
khi st dung NS cai thién dang ké khi thém muc ty 1& NS
0,5 - 1,5% va dat gia tri cao nhat & ti 1& 1,0%N5. Cu thé,
cuting d6 kéo khi udn cda bé téng HSC sir dung 1,09%NS
tang lén so vdi mau d6i chirng 0%NS va thay ddi theo
cac ngay tudi: 9,2 3%, 20,08%, 17,29% va 13,17 % tuong tu
nhu cudng d0 nén d giai doan 7 ngay va 28 ngay thi gia tri
tang lén nhiéu khi sir dung NS so vdi mau dai chirng. Két
qua nghién ciru da minh ching hiéu qua mang lai 46i vai
cuding db kéo khi udn tir vide sir dung NS va tro bay trong
bé tong H5C tuong ty nhu cac nghién ciu trudc [5, 7).
Nhiing anh hudng lam giam gia tri cuong 4o khisddung
ti 1& NS vuat qua muc téi vu cing dugc cac tic gid dé cap
trong nghién cuu.

3.4. Kha nang chdng mai mon cia bé tong HSC s
dung NS va FA

Kha ndng chdng mai mon cla bé thng xi mang khi lam
l6p mat dudng 6 tH la mot trong cac yéu td quan trong,
la kha nang cla vat liéu chiu tac dung cda luc ma sat. Kha
nang chiu mai mon cda bé tong phu thudec vao hai yéu 16
la cuting A6 chiu nén va 46 cimg cda bt lidu. B6 mai mon
la tén that khéi luang khi bi mai mén trén dién tich bé mat
mau, dudc thi nghiém theo TCVN 3114:1993 va tham khdo
Tiéu chudn ASTM C944 thé hién trén Hinh 3.6
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Hinh 3.6: Biéu d8 d6 mai mon cla bé téng HSC & 28 ngay tudi

* Nhdn xét: Thi nghiém @6 mai mon Hinh 3.6. Cho thay,
khi sir dung NS muc ty & NS 0,5 - 1,5% thi kha nang chéng
mai mon cao hon va 6 mai mon thap hon so vai bé tong
HSC 0%6NS. K&t qua thi nghiém kha nang chéng mai man
cua bé tong HSC s dung 1,0%N5 ¢é kha nang mai mon
thip nhdt hon so vdi 09%NS, 0,5%NS va 1,5%N5S & tudi 28
ngay ldn lugt a: 19,08%, 10,14% va 4,58%.

3.5. Dung cu va két qua thi nghiém mé-dun dan cia
bé tong H5C sif dung NS va FA

Mé&-dun dan héi(EAh) sirdung phu gia nano Si0, va tro
bay la madt tri sd quan trong trong tinh todn bién dang cla
béténg ximang. E, phu thudc chi yéu va tinh chat dan hoi
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cha cét lidu, cua da xi mang va cac thanh phdn khac trong
bé tong xi mang, ty & N/X gidm (30 ddc chdc cia bé tong
xi mang tang lén). Thi nghiém E  sirdung phu gia N5 va FA
& tubi 28 ngay dugc thi nghiém theo ASTM C469 thé hién
Hinh 3.7 va Hinh 3.8,
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Hinh 3.8: Biéu dé €, ciia bé téng HSC & 28 ngdy tudi

U dur Jem hia (00

* Nhdn xét: Két qua thi nghiém E_ Hinh 3.8 cho thay, khi
stif dung NS midc ty [& NS 0,5 - 1,5% thi gia tri cudng do cao
hon so vdi bé téng HSC 0%NS. Theo mét s6 tac gia Quercia
[7], Sobolev va cong su [8], nguyén nhan lam gia tang gia tri
E,, cla bé téng sir dung NS chi yéu lado chat lugng ving
chuyén tiép va cdc san pham gel C-5-H dugc cdi thién, Ti
l& E, s&rdung 1,09%NS gidp bé tong HSC cai thién mo-dun
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dan hdi tot nhat so vai 0%NS, 0,5%N5 va 1,5%NS & tudi 28
ngay lan luot 1a: 5,90%, 3,40% va 0,68%.

3.6. Thiét lap méi tuong quan ti tinh chét co hoc
cua bé tong H5C s dung NS

Tu cac két qua nghién cliu cac tinh chat cia bé téng
HSC khi sir dung phu gia NS thiét lap cac mbi quan hé
nhu sau:

Quan hé gilia cudng 46 chiu nén R_va kéo khi ubn R_
(Hinh 3.9);

R =0,0159R "** R*=0,9592 (1)
Ay
)
8.0 ¥ = 00150407
= H-i BT =D0,9583 L
= &2 [
= 30
g 78 .
ﬁ ¢
74
T2
1.0
L 770 T 74,00 HL) A0 K2
En (MFa)
Hinh 3.9: Bidu d8 quan hé R va R,
Quan hé gilia cuding dd chiu nén R_va mo-dun dan héi
E,, [Hinh 3.10).
E, = 1602.1R °™** R =(.9442 (2]
v -_'|_|:|[||:| L -
240 - - - :
g 231 - e |
= 000 } I LR =001432 1
=
< 100)
0 FT4 TROG TAD RN R0 R2G EAD
Tern (AT a)

Hinh 3.10: Biéu dé quan hé €, va R,

* Nhdn xét: Tu cac phuong trinh tuong quan (1) va (2)
chio thay, viéc sir dung phu gia NS ty & thudn wai cac tinh
chat R,R_, E_ cla bé tong HSC (cac phugng trinh tuong
quan co do tin cay cao R* Idn). Nghia la, khi sirdung phu gia
NS thi tinh chat co hoc cla bé téng HSC tét hon khi khéng
cosudung phu gia NS.

4, KET LUAN

- NS duoc thém vao HSC vdi mic thay thé khac nhau
0%, 0,5%, 1,0% va 1,5% vai ham luong FA 6 dinh 30% theo
khdi lugng chat két dinh dugcgil & mirc0,32 cho tat ca cac
hén hap.

- Cutng d6 nén R_cla bé tdng HSC & 3 va 7 ngay tudi
chiu s dnh hudng cha NS Ién hon so vai 28 va 56 ngay tudi,
Cu thé, giai doan 3 ngay tudi, cudng d6 chiu nén sir dung
1,09NS cao hon 09%NS 13 15,85%, & giai doan 7, 28 va 56
ngay tudi mic tang la 11,11%, 12,43% va 12,07%.

-Cuding d6 kéo khiudn R_ clabé tong HSC khi strdung
NS cdi thién dang ké khi thém muc ty 1€ NS 0,5 - 1,5% va dat
gid tri cao nhat ti 1é 1,09N5. Cu thé, cuémg dé kéo khi ubn
clia bé tong HSC sir dung 1,09%NS tang lén so vdi mau doi



chirng 0%NS va thay d6i theo cac ngay tudi: 9,23%, 20,08%,
17,29% va 13,17% tuong ty nhu cudng 46 nén d giai doan
7 ngay va 28 ngay thi gia tri tang lén nhiéu khi sir dung NS
so vai mau dbi chirng.

- Két qua nay cho thay, khislr dung NS va FA trong bé
tong HSC giup phat trién cuding d6. Cu thé NS giup phat
trién & giai doan tudi sm va FA gilp cai thién su phat trién
& giai doan 28 va 56 ngay tudi. Su phat trién cuiing dd co
thé do kha nang kich hoat cidc phan Ung pozzolan clia cac
hat NS tang t6c su hinh thanh cic gel C-5-H.

- Trong cong trinh nghién ciu nay, nhém tac gid dé
xuat muc ti 1& phu gia két hop 1,09%NS + 30%FA dap Ung
cac thing so yéu cau vé vat lidu trong viéc thiét ké két cdu
mat dudng 6 t6 cap cao khu vuc mién Nam,

Lai cam on: Nghién cdu nay dugc tai trg bdi Trudng
Bai hoc Thi Dau Mat trong DE tai ma s6 DT.21.2-022,
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Nghién ctru ing dung mo hinh mé phong giao thong VISSIM
trong danh gid kha nang théng hanh
doan nhap vao duong cao toc dé thi & Viét Nam

B ThS. NCS.DANG THU HUONG; TS. DANG MINH TAN
Truong Bai hoc Giao théng vdn tdi

B GS.75.VU PINH PHUNG
Truomg Daihoc Thay loi

TOM TAT: UTGT gay ra cac thiét hal lén nhu lang
phi théi gian, nhién liéu cing nhu 6 nhigm mé
frutmag. Trén cac tuyén dudng cao téc & Viét Nam
nél chung, déc biét |a cac tuyén duding cactéc dé thi
thuting xdy ra un tée do luu lugng glao théng gia tang
va nhidu van dé vé thigt ké yéu té hinh hoeg 18 chire
glao théng, hanh vi cla ngudl didu khign phuong
tién. Bal bae nghién clu ing dung mé hinh mé
phédng glac théng VIS=IM treng danh gid néng e
phiye vy doan nhap vao dudng cao téc dé thi. Nghién
el cing chi ra nhitng yéu 16 dinh lugng nhu yéu 16
hinh hge, luu lugng déng glao théng... anh hudng &
khad n&ng théng hanh cda dean nhap vae dudng cac
toec. Két qud cda nghién clu cho phép lya chon cac
gidl phap thiét ké cing nhu 18 chire glac théng phi
hop, nhm néng cao hiéu qud gidm On téc va TNGT
frén doan nhap vao dudng cao téc & Viét Nam.

TU KHOA: Boan nhap déng, dudng cac tée, Un the,
fal nan giac théng.

ABSTRACT: Traffic congestion causes great
wasted fime, fuel as well as envirenmental pellutien.
On expressways In Vietnam In general especially
urban expressways, congestion often cccurs due
te Increased traffic velume and many preblems
of geometric element design, fraffie erganization,
etc, and behavior of road users, The paper studies
the application of VI35IM traffic simulatien medel
in assessing the service capacity of the urban
expressway merging segments, The sfudy alzo shows
that quantitative facters such as geometry, traffic
flow, etc. affect the capacity of the the expressway
merging segments, The results of the study allow the
selection of apprepriate design seluticns as well as
traffic organization, In erder fo improve the efficlency
of reducing traffic congestion and accidents on the
expressway merging segments in Viet Nam.

KEYWORDS: Merging segment, freeway, fraffic
congestion and accident.
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1.DAT VAN DE

Tai cac doan nhap dong trén dudng cao tic, cac gidi phap
thiét ké vé yéu t6 hinh hoc va té chiic giao théng dugc thiét
ké dé tao diéu kién thudn lgi cho cdc phuong tién nhap vao
duéng o tdc mdt cach an toan. Tuong tac gida dong giao
théing trén dudng cao toc va dong giao thong nhap vao duding
cao téc trén doan nhap la phic tap va ching ¢é anh hudng
qua lai lan nhau. Ngoai ra,con nhiéu yéu té vé thiét ké hinh hoc,
tinh trang mat dudng, cac gidi phap 16 chiic giao thing, hanh
vi ngudi tham gia giao thng anh hudng dén kha ndng thoing
hanh cla doan nhdp vao duding cao toe Vigc nghién clu tinh
todn ndng luc théng hanh doan nhap dong trén dudng cao
thc cd tdm quan trong thiét yéu trong viéc phattrién cac chién
lugc hoat ddng hiéu qua quan Iy dudng cao tc,

Trong nhiéu nam gan day, da cd nhiéu nha khoa hoctrén
thé gidi tap trung nghién cuu vé phudng phap tinhtoan nang
luc théng hanh dla doan nhap vao dudng cao thc Mot trong
nhimg phuong phap phd bién dé tinh kha nang thong hanh
doan nhdp vao dutmg cao toc duoc nhidu nghién clru van
dung va phat trién d4 la phuong phap chdp nhin quang thai
gian tréng (Gap acceptance) 1, 2 3, 4, 5]. Theo phuong phap
nay, cac phuong tién nhap vao dudng cao toc phai quan sat
khodng thai gian trding (khodng cach vé mat thdi gian) gida
cac xe chay trén dudng cao tdc va ting tc 48 nhapvao duding
cao toc khi cdm thay quang thdi gian tréng a0 dai va xe ¢
thé nhap vao dudng cao téc moit cach an toan. Cac mé hinh
chdp nhan khodng tréing la mdt cach tiép can khoa hoc ing
dung trong cac cdng tac diéu hanh, t8 chiic giao thong, dic
biét 1a dé xac dinh cac chi tiéu kha nang théng hanh, chiéu
dai déng che khitinh toan, thiét ké cac hé théng giao thong...
Mét s6 phuong phap khdc cing duoc nghién ciu phat trién
nhu phuong phap tinh toan dya vao khoang cach thai gian
gilta hai xe (headway) cla Xue va cac dong nghiép [6], nhidu
nghién ciu phuong phap dua trén cac dir liéu khao sat dong
xe, hanh vi ngudi tham gia giao théng thuc té trén dudng cao
toc dé danh gia nang luc phuc vu cla doan nhap vao dudng
cao tdc [7, 8, 9). Tuy nhién, viéc sl dung cac phugng phap ndi
trén dé tinh toan kha nang théng hanh, danh gid gidi phap
thiét ké cua doan nhap vao duding cao toc con gap nhiéu han
ché. Cac mo hinh toan hoc don & nhu mé hinh chap nhan
quang thdigian tréng khng thé phan anh dugc hét su phiic



tap hay tinh ngau nhién cia dong giao théng. Cac nghién ciu
st dung phuong phap khaosat, phan tich dir liéu hién trudng
cing gap nhiéu khé khan trong viéc thu thap dir liéu. Trong
khi 86, gidi phap si dung mo hinh mé phong giao thong
trong phan tich donggiao théng la mét gidi phap ¢o tinh thuc
té o vi day la mot md hinh tich hop nhiéu md hinh don 1é
dé mé phdng lai chuyén déng cia phuong tién va déng giao
théng. Phuong phap nay b uu diém trong viée tiét kiém thai
gian va chi phi, Hon nia, phuong phap nay co thé dudc sl
dung dédu bao, danh gia gidi phap thiét ké khi cdng trinh con
chua dugc xay dung trén thuc té,

Bai bao nghién ciru gidi thiéu phuong phap danh gia chi
tiéu kha nang thong hanh cho doan nhap vao dudng cao
toc d6 thi 'ng dung phuong phap mé phéng giao théng
Trén co st cong xdy dung cac kich ban thiét ké doan nhdp
ciing nhu luu lugng giao thong, nghién clu ng dung mo
hinh mé& phong giao thing du bao kha nang thong hanh
cho doan nhap vao duding cao tdcdb thi, Trong nghién clu
nay, md hinh mé phdng VISSIM [10] a2 mdt mé hinh md
phéng giao thong nditiéng trén thé gidi, da duge nhiéu nha
khoa hoc sit dung trong cac nghién ciu cd gia tri dé danh
gia chat lugng dong giao thong. K&t qua cha nghiénclru ¢
thé duoc (ng dung trong viéc thiét ké t6 chuic giao théng
cho cac doan dudng cao toc do thi & Viét Nam.

2. PHUONG PHAP NGHIEN CUU

Trong nghién cuu trude day, tac gia Bang Thu Huong va
cac déng nghiép [11] da nghién clu trinh bay vé phan loai
cac loai doan nhap vao duéng cao tdc Theo dé, doan nhap
vao dudng cao tdc cd hailoai la doan nhap hinh ném va doan
nhdp dang song song. D4 vdi dudmg cao toc do thi dViét Nam
thichlyéu sir dung loai doan nhap songsong co lan tdng toc
(Hinh 2.1). Cingtheo nghién cliu cda Bang Thu Huong va cac
dong nghiép [11], hién nay trong cac tiéu chudn & Viét Nam,
cac hudng dan lua chon chiéu dai doan nhap van chua dugc
rd rang, chua can clfvao thuc té tinh hinh giao théng, cing
nhu nhiéu yéu té anh huding khac,

Trong bai bao nay, gid thiét cé cac doan nhap vao
duémg cao toc A4 thi vdi dang song song (Hinh 2.1) véi
chiéu dai khac nhau. D€ danh gia hiéu qua cda doan nhdp
song song vdi chiéu dai doan nhap khic nhau trén goc d6
khai thac, van hanh nghién clru s dung mé hinh mo phong
giao thong VISSIM. Trong mo hinh mod phdng VISSIM, 3 kich
ban duogc xdy dung wii 3 doan nhap vdi chiéu dai doan
tang toc khac nhau, ldn lugt L= 100, 150, 200 (Hinh 2.1). V&i
dudng cao toc cd 4 lan xe mbi chiéu di 2 lan va doan nhdp
vao duding cao tdec cd 1 lan xe (Hinh 2.1),

Mbi mot kich ban nhiéu muc luu lugng giao théng
khac nhau la di liéu ddu vao duge nhap vao VISSIM, Cac
muc giao théng dugc nhap vao VISSIM & dudng cao toc (1
chiéu i) vé&i cac muc d6 1a 1.000, 2.000, 3.000 va 4000 xe/
gid, luu lugng dudng nhanh cd cac gia tri tugng tng la 500,
1.000, 1.500 va 2.000 xe/h.

Thanh phdn phuong tién tham gia giao théng trén
duémg cao toc @6 thi theo cic khao sit trong nghién clu
trudc ddy cla nhom tac gia Bang Thu Huong va Bang Minh
Tan [12] va mot s6 khdo sat gan ddy do nhém nghién clu
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thuc hién cé thé chon thanh phan xe chay trén cac tuyén
dudng cao toc d6 thi nhu & Ha Noi la 75% xe con, 15% xe
buyt/xe khach va 10% xe tai cac loai. Téc d6 xe chay ty do
trén dudng cao téc trung binh 13 60 km/h ddi vdi xe con va
xe buyt, 40 km/h dai vai xe tai. Téc 46 cac phuong tién &
dau doan nhap la xe con va xe buyt/xe khach la 30 km/h,
xe tai la 20 km/h. Ngoai ra, dé nang cao tinh xdc thyc cho
dong xe trong md hinh md phdng, trong qua trinh chay
mé phéng, mot s6 hiéu chinh cac théng 56 cla ciac hanh vi
xe bam xe (Car following) hay mé hinh xe chuyén lan (Lane
changing) cing da duoc thuc hién [12, 13, 14].

Mé& hinh mé phéng giao théong VISSIM co thé cho két
xudat nhiéu loai dir liéu ddu ra khac nhau nhu tdc 46 trung
binh, luu lugng thuc trén cac lan, chiéu daidong chd.., Trong
nghién clru nay s dung chitiéu ty suat luu lugng (flow rate)
dé danh gia khad nang théng hanh clia doan nhap. Ty suat
lru lugng la sd luong xe théing qua mot mat cit ngang hay
mot doan dudng trong mot don vi thdi gian (nhd hon Th).
Thinguyén cla ty suat luulugng la xe/gidn, Ty sudt luu lugng
trong nghién clu nay dugc xét trong khoang thdi gian 10
phut. Trong nghién ciu nay, moi mat kich ban doan nhap
trong ma hinh mé phang cé mot cadm bién dém xe dugc dat
& ddu doan tang toc (Hinh 2.1) 4 xac dinh luu lugng xe ti
doan nhap nhap vao dudng cao toc. Ngoai ra, ta con cd thé
quan sat dong giao thong qua hinh anh trén giao dién may
tinh trong qua trinh chay mo hinh. Trong nghién cliu nay,
dir liéu xe o thé nhap duge vao dudng cao tHec tir dudng
nhanh dugc thu thap va so sanh. Trinh tu cla nghién clu
dugc trinh bay tém tit dudi dang so dé trong Hinh 2.2

Eubng oa0 t-:'-:_

-

d TVl Pmar ahdp was
A L ey i L

i g JEm =8

Hirh 2.1: Doan nhdp vao duéng cao téc dang song song

G
=
Mhip dir lidu d5u vae
= Wi td hirh hoe doan nhép (3 kich ban)
= Luw lugng vé thanh phiEn =e chay
«  Tacddxe chay
+  Cacthing s higu chinh wé hanh vi nhr
we bAm xe, chuyEm 1En.

l

Chay ma hinh md phing
WSS

L
Mudt dir lidu dBura
« T sudt i lugmp k)
= Hinhdrh rmd phdéng

Hinh 2.2: 5o dd tng dung md hinh mé phdng
trong danh gid doan nhap dong
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Hinh 2.3: Minh hoa cdc kich ban duoc mé phong trén VISSIM
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Hirmh 2.4: Biéu dd quan hé luu luong xe diu vao va thodt ra khdi
doan nhap kich ban 1 {L = 100 m)
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Hirmh 2.5: Bidu dd quan hé luu luong xe ddu vio va thodt ra khdi
doan nhép kich ban 2 {L = 150 m)
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Himh 2.6: Biéu dd quan hé luu luong xe diu vio va thodt ra khdi
doan nhap kich ban 3 {L = 200 m)

40

Bang 2.1. Luu lupng xe thodt ra khoi doan nhip vao dudng cao tic
theo kich ban 1{L = 100m)

Luru luong xe
doan nhap
(xe/gizr)| 500 | 1.000 | 1500 | 2.000
Luu lugng xe
dudng cao toc
1.000 372 906 1368 1506
2000 372 936 | 1068 | 1098 (*)
3.000 366 (")  636(*) | 612(*)| 684 (™
4.000 228(%) | 264 (%) | 270 (") | 294 (%)

Ghi chud: (% cd tinh trang dn tac trén doan nhdp

Bang 2.2. Luu lupng xe thodt ra khdi doan nhip vao dudng cao tic
theo kich bdn 2 (L = 150 m)

Luu lugng xe
doan nhap
(xe/git | S00 | 1000 | 1500 | 2.000
Luu lugng xe
dudng cao toc
1.000 372 936 13638 1494
2.000 372 936 1266 | 1.260(*)
3.000 372 | 750(*)|930(*)| 858 (")
4,000 330(*) (348 (*) | 306 (*)| 330(*)

Ghi chik (% cd tinh trang dn t3c trén doan nhip

Bang 2.3. Luw lupng xe thodt ra khdi doan nhip vao dudng cao téc
theo kich ban 3 (L = 200 m)

wulugngxe| |
doan nhap
(xe/h)| 500 | 1.000 | 1.500 | 2.000
Luu lugng xe
dudng cao toc |
1.000 372 936 1.368 | 1.494
2.000 372 936 1368 |1.280(*)
3000 372 IB0(%) |954(% ) 888 (%
4,000 366 (*) | 534 (*) 5.1{] (*)| 480 (*)

Ghi chik (%) cd tinh trang dn tac trén doan nhip

3. KET QUA MO PHONG VA THAO LUAN

Hinh anh khi chay mé phédng sir dung VISSIM dugc
minh hoa trong Hinh 2.3. Két qua luu lugng (ty sudt) thoat
ra khéi doan nhap véi ba kich ban chiéu dai doan nhap va
cac luu lugng khac nhau dugc thé hiéntrong Bdng 2.1, 2.2,
2.3 va cac biéu dd Hinh 2.4, 25, 26 tuang Ung. Trong cac
Bdng 2.1, 2.2, 2.3, cac gia tri luu lugng thoat ra trén doan
nhap vai ky hidéu dau (*) 6 nghia la ¢ tinh trang xuat
hién déng ché (Un tac) & trén doan nhap. Gia tri & cac 6
¢t dau (%) la muc luu lugng Idn nhat co thé thoat ra khai
doan nhap vdi cac luu lugng dau vao trén dudng cao toc
vadoan nhdp tudng Ung trong cac bang.

Két qud cho thdy, khi luu luong nhap vao trén ca
dudng cao tHc va doan nhapting thi luu lugng xethodtra
khoi doan nhap gidm. Luu lugng xe trén dudng cao tdc cd
anh hudng lén dén luu lugng xe cé thé thoat ra khdi doan



nhap. V&i luu lugng & midc 3.000 xe/gio trén duding cao toc
thi da sd cac trudng hop xudt hién tinh trang On tc trén
doan nhap. V& muicluu lvgng xe nhap vao trén duding cao
toc la 4.000 xe/qid thi tat ca cac trudng hop luu lugng nhap
vao trong nghién ciiu déu xay ra Un tac trén doan nhdp
(Bdng 2.1, 2.2 2.3).

Nghién clru cng cho thdy rdng, khi chiéu dai doan
nhdp tang thi s6 luang phuong tién ldn nhat thoat ra khaoi
doan nhap tang lén. Vi du & mic luu luong dudng cao toc
- doan nhap la 4.000 - 2,000 xe/gid thi luu lugng lon nhat
cé thé thoat ra dugc khoi doan nhap la 294, 330 va 430
xe/gid’ tuong Ung vai cac kich ban chiéu dai doan nhap
la L= 100, 150, 200 m. Theo Bdng 2.1, 2.2 va Bdng 2.3, luu
lugng Idn nhat thoat ra khéi doan nhip o chiéu dai L=
200 m, gap 1,45 lan luu lugng lon nhat cia doan nhap
cé chiéu dai L = 150 m va 1,67 ldn luu lugng ldn nhat cla
doan nhdp cé chiéu dai L= 100 m wdi muc luu luong nhdp
vao trén duiing cao tic - doan nhap la 4,000 - 2.000 xe/
gid, K&t qud nay 6 thé hiéu dugc trén thuc t& chiéu dai
doan nhap cang dai thi cac phuong tién dé dang lua chon
vi trinhap vao duéing cao tdc hon, Thém vao dé, theo quan
sat déng xe trong qua trinh mb phéng cho thdy chiéu dai
doan nhap cang dai thi tai mot théi diém cd thé cd nhiéu
xe nhap dugc vao duding cao toc hon. Diéu nay cing hoan
toan phi hgp vai thyc t&. Qua nghién ciu, phan tich nay
ct thé ndirang, chiéu dai cda doan nhap ting thi kha nang
théng hanh cha doan nhap clng tang.

4, KET LUAN

Mghién clru nay da dé xudt sir dung phan mém mb
phéng VISSIM dé danh gid gidi phap thiét ké doan nhdp
vao dudng cao toc a6 thi vdi 3 kich ban chiéu dai doan
nhap khac nhau. Luu lugng (ty sudt) phuong tién thoat ra
khéi doan nhdp nhap vao duéng cao toc la chi tiéu dugc
ding 48 danh gia trong nghién clru. Theo cac nghién clu
thuc nghiém trong VISSIM cho thady, doan nhap cé chiéu
dai ldn hon thi ¢d kha nang thdng hanh cao hon, Nghién
cliu cling cho thay mé hinh mé phéng giao théng VISSIM
la médt cong cu hiru hiéu dung d€ méd phang, danh gia giai
phap thiét ké doan nhap lan ndi riéng va cd thé ap dung dé
danh gia cac cong trinh giao théng khac.

Theo nghién cdu trudc ddy cda nhém tac gia [12] &
dudéng trén cao Vanh dai 3 & Ha Nbi cho thay tinh trang giao
thing thue t€ & doan nhdp vao duiing cao tdc trong diéu
kién Viét Nam rat phic tap. Nhiéu truging hop xe diing dé
trén doan nhdp, xe nhap sdm ngay sau khi thoat ra khai
doan nhap, xe nhap vao lan vuot xe trén duding cao toc (lan
xe bén trai sat dai phan cach), xe di cham... la nhiing yéu 16
anh hudng nhiéu dén khanang thting hanh cda doan nhap.
MNhiéu nhan t6 dnh hudng d6 phan nao chua dugc thé hién
hét trong mé phdng. Trong tuong lai, nhdm nghién cliu sé
tién hanh khao sat thuc té hién truéng vai cacthiét ké doan
nhidp va muc giao thong tuong Ung A€ cé cac hiéu chinh
chinhxac hon, nang cao hiéu qua cda gidi phap mé phéng.

Loi cdm on: Nghién ciu nay dugc tai trg bdi Trudng
Pai hoc GTVT, Dé tai ma s6 T2021-CT-013.
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Nghién ctru ing dung phan mém GEO SLOPE
md phong gia cd dat nhiém man

trong thi cong nén duong

B TS.NGUYEN THI DIEM CHI
Trudng Bai hoc Hang hdi Viét Nam

TOM TAT: Cac céng trinh dudng glac théng néng
thén doc trén tuyén dudng dé duge dép tia dat
nhiém m&n nén rat dé bj trugh |& do tal frong bdn
than, mua bio hing n&m... nén can phai duy tu bao
duding thudng xuyén. Mal déc cla nén dudng ludn
é& frang thal can bing gidl han va s& xdy ra trugt khi
cac didu kién 8n dinh thay d8l. Nguyén nhan gay hu
héng cae tuyén dudng chi yéu do dnh hudng eda ta
trong, mua bao va do bdn than cla dét ding dé dép
dudng cé cudng dé sdc chéng cét khé yéu. Trong bal
béao nay, tac gid =& nghién clu ung dyng phan mém
GEC SLOPE mé phéng nén dudng dép bing dar
nhién va dat nhiém mén gia cé bing xi ming, vél va
phy gla TS,

TU KHOA: B4t nhiém man, dudng glac théng, su 8n
dinh, mal déc, phan mém.

ABSTRACT: Rural read aleng the dike route is bullt
from=zaline soils, so it easy to slip due to its self-welght,
annual rain and fleods.. Therefore, it = necesszary
fe mainfain regular maintenance. The slope of the
read Is always In limited equilibrium, which leads fo
slippage when the stability cenditiens change, The
cause of this damage s mainl due fo the influence
of load, rain and self-weight of scll with weak sheared
cstrength. In this paper, the author uses GEQ SLOPE
software to simulate the road foundation reinforced

with natural sell, saline solls, cement, lime powder and
TS additives.

KEYWORDS: Saline soll, roads, stability, slope, software.

1.DATVANDE

Khu vue cac huyén ven bién Hai Phong la khu vuc ving
tring, dia hinh thap, dia chat chid yéu la bin sét nhiém man
thudc dang dat yéu. Viéc irng dung xr Iy dat nhiém man tai
chd bdng xi mang, voi va phu gia nham tang cuding a6 dat
dung & ddp dudng la mot gidi phap kha thi va mang tinh
kinh té cao. Tac gid @€ xuat sir dung gia cd dat nhiém man
bang 8% xi mang + 109 vbi + 4 litym* phy gia T5. Phy gia TS
dua vao dit lam bién tinh dat, khi dé dat sé mat di tinh chat

b/

dac trung cda no la tinh truong nd cda thanh phdn sét trong
dat. Béng thai, chat phu gia TS cng lam cho tinh chat co
ly cha dat thay d6i, khi d6 dat trd nén cd 46 cling cao hon
binh thuting va cé khad nang lién két chat vdi cac loai chat
két dinh vo co nhu v, xi mang d€ tao nén mot két cu khéi
bdng dat hoan toan 6n dinh trong nudc. Cac nghién clu
khac cla tac gia da nghién clru thinghiém va dua ra két qua
tinh chat cla hdn hop gia cudng gom 8% ximang + 10% voi
+ 4 litYm? phu gia TS va dugc téng hop tai Bdng 3.2,

Khi st dung dat dé ddp nén dudng giao théng nong
thén, can phai tinh toan cudng d6 va bién dang cha dat
nén A€ kiém tra 6n dinh cong trinh. Y&u t6 cudng 46 la mot
yéu t6 rat quan trong vi nd @am bao cong trinh lam viéc an
toan, khéng sup 46 hay pha hoai tuc thai trong giai doan
thi cong va khai thac st dung.

Su phd hoai cia nén dit gdbm bién dang do truot hoac
lin cda nén. Nguyén nhan cla su pha hoai do ap luc cla tai
trong ban than ddt nén va tditrong cbng trinh lam kha nang
chong truot cla datkhdng dam bao antoan va nén dat bilan
khi vugt qua gidgi han cho phép. BE danh gia stic bén va xac
dinh sy pha hoai aladat cd thé sir dung thuyét bénCoulomb.

Siic chiu tai cha nén dat duding giao théng co thé dugc
xac dinh theo nhiéu phuong phap:

- Gia thiét mat trugt dudi day méng la mat phang;

- Céan bdng gidi han;

- Han ché ving bién dang déo.

Phuang phap tinh tai trong nén dat dudng giao théng
duoc phan thanh hai nhom:

- Sc chiutai ture thai wii cadc dac trung chong cdtkhong
thoat nudc;

-Stre chiu tai v cac dac trung chdng cdt cé thoat nudc
Ung v nén dat da 6n dinh lon do 6 két tham [1).

2. PHAN TicH ON BINH MAI DOC THEO MAT TRUQT

Ding trong trudng hop mai doc ta-luy dudng méi ddp
trong dat sét bao hoa hoan toan (¢, = 0). Cung trugt xuat
hién & chan mai déc hodc cit qua mai dat. Tai cung xuat
hién pha hoai vdi hé s6 6n dinh nhd nhat la cung gidi han,

Gia st khéi truot 6 trong luigng W nam trén cung truot
¢t ban kinh R, tdm O bi dich chuyén. Hé 56 6n dinh dugc
tinh nhu saw;

Miomen chingr irnel O RER
T Mimwew Ayt T W




Trong do:

C, - Lucdinh khéng thoat nudc;

8 - Goc nhin cung trugt & tam O;

d - Khodng cach tir trong tam khai trugt #&n dudmg
thang dung di qua O (Hinh 2.1).
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Hinh 2.1: Cung trupt cua khdi dat trén mai déc

Trong trudng hop mai déc khéng déng nhat, cd nhiéu
mat truot hay nhiéu ldp thl hé sé 6n dinh dugc xac dinh
nhu sau:

RZY G0,
R

Khi & diéu kién can bang gidi han, khe nit cang xuat

hién & dinh mai déc vai dd sdu khe nit z_;
i

Iy

2

P
Chiéu dai cung trugt thuc té - doan AC (Hinh 2.2) két
thuc tai vi tri khe nit. Néu khe nit chia day nudc thi tinh
thém ap lyc thay finh P_tac dung theo phuong ngang:
Khi d6, ap luc thdy tinh P_ |3 luc gdy trugt va hé s6 6n
dinh duoc xac dinh nhu sau:
1

F.=2r5
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Hinh 2.2: Cung trupt cta mai déc oo xét dén khe mut

Khi chiu dp luc nudc, |6 rdng trong cac khbi dat dip thay
ddithi phai kiém tra dn dinh trong diéu kién Ung suat hiéu qua.

C6 thé col khdi trugt nhu la mét day cac cung truot ¢
tam & ban kinh R dugc chia thanh cac manh cd bé réng b
bang nhau do Ung sudtthay d6i theo mat trugt thi (Hinh 2.3).

Tai diém can bang gidi han, tbng mé-men pha hoai cin
bang vai ting md-men cac luc cdt doc theo AB (Hinh 2.3).
Khi d6, hé s6 &n dinh xac dinh nhu sau:
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Hinh 2.3: On dinh méi déc theo tng sudt hiu qud

3. KIEM TRA ON DINH TRUQT CUNG TRON NEN DUONG GIA COBANG DAT NHIEM MAN

PE so sanh danh gia tinh én dinh cia nén duding thi cong dip bang dat nhiém man tai chd va dat nhiém man cé gia
cudang bang 8% xi mang + 10% voi + 4 litym? phu gia TS, tac gia st dung phan mém Slope & md phdng &n dinh trugt cung
tran trén tuyén dudng thude du an ddu tu xdy dung tuyén duting lién thon tai xa Ly Hoc, huyén Vinh Bao, TP. Hai Phong trong
mdéi truging nguy hiémnhat la khi xuat hién dong tham ngang than nén dudng, vai diéu kién dia chat nhuBdng 3.7 va 3.2 vdi:

- Bé rong mat duding: 7 m; - Hé s6 mai vat ta-luy: 1,5.

Bang 3.1. Dia cht khu vuc xdy dung cdng trinh

Lép bt - Dung trong | Dung trong Dungtrqu Pését | D6 Sm | HasE | Ty trong Goc noi | Luc dinh
Trang thai i Mt | Soltia | T ) age| st || ARG
i (glem®) | (glem®) | (glem) o) NG| o(d8) | (kGlem?)
1 - Buin sét,
déo nhao, 1,515 0,861 0,53 1.4 69 2,018 2,5 4° 0,071
nhiém man
2 - Sétpha,
déo ciing 1,78 1,46 0,32 036 21 0,749 2.4 15%60° | 0,295
nhiém man
Bang 3.2 Cac thing sd dit dap nén dudng
Dung trong | Dungtrong | Dungtrong | D6am | Hésdé Gocndi | Lucdinh
Lép dat - Trang thai tu nhién kho Y, day ndi W rong = masat C
Yulg/en) (glem®) | Ve (glem?) | (%) e | ¢(do) | (kG/em?)
Bat nhiém man tu nhién 1515 0,861 0,53 69 2,018 4 0,071
Hon hop dat nhiém man
+ 8% xi mang + 10% voi + 4 1,3 112 0,31 5 - 2510 0,421
lit/m* phu gia TS
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* Xde dinhdéng thdm trong dét:
Hé sd:
A= sl = 0375
2m+1

Chiéu dai duting tham:
Ly = A= Ih +mx{H —I,)=b-m's{l[ - II,)=>L,=1288m
Luu lugng tham qua nén dudnag:
i= i —.Ir-r_-; =>q =4,.{]2 108 |:m3-l|."5]
by 2wy
; s s 125
Phudng trinh dudng bao hoa: y = 1II|I k
o

Toa d6 cac diém dé vé dudng tham qua nén dudng thé

hién trong Bdng 3.3
Bing 3.3. Bang tink todn toa &6 dong thim

x (137 142 | 147 (152 157 [ 162 167 | 172 | 177 | 182 | 187
y | 4501243 1699|2056 | 23,60 | 2629|2873 | 3097 |33.07 | 35,04 3690

Wik

Dung phan mém Geo-Slope 2012 @& mb phang dong
tham va kiém tra 6n dinh trugt cung tron,
* Trudn g hop dét ddpnéndudmg la ddt nhiém mdn tu nhién:
Dung phdn mém Geo-Slope 2012 d& md phdng dong
thamva kiém tra &n dinh trugt cung tron két qua nhu Hinh 3.1.
Iz

RIS Rad

L1 1 1 e ] | |
o2 8 3 oWmow N oW KON RO B OXE N OE M OH B A

Ln g
Hirth 3.1: 58 iéu diu vio dé xdc dinh dong thim nén dudng

Két qua kiém tra 6n dinh truot theo cac phuong phap
Fellenius, Bishop, Janbu thé hiéntrén Hinh 3.2, 3.3 va Bdng 3.4.

- PEWE UENT

SRl caa

|
L 4 3 F W 45 & ¥ W @ N M % XN X r M O ¥ N

Ghiduring
Hinh 3.2: Mé hinh phén tich 6n dinh trupt cung tron nén dudmg
I3 dat nhiémmdn tu nhién

* Truting hop ddt ddp nén duting 1a hdn hop dét nhiém
mdn duge gia cutng bdng phu gia, xi mang va véi:

Thay |ép dat ddp & trén cing bang l&dp hén hop dat
nhiém man dugc gia cd bang 8% xi mang +10% voi + phu
gia TS va kiém tra, danh gia d6 6n dinh cta cong trinh,

L4,

Chida cmes

- A I O T i Eill.“'r?.t!izlﬂ-ﬁﬂal!iﬂﬂ
Cai s ring
Hinh 3.3: K&t qud phdn tich én dinh voi d3t ddp gia cd
bang 8% xi mang + 10% vii + 4 kt/m? phu gia TS
theo phuong phip Bishop

Bing 3.4. So sdnh hé s88n dinh t3t cd cdc trudng hop
Vi cdc phuong phép tinh 6n dinh khic nhau

Phugng phép | Dattunhién | Dat giacudng Bénh gia
Fellenius 0,95 2,95 Tang 210,5 %
Bishop 0,962 2,24 Tang 133 %
Janbu 0,93 3,13 Tang 237 %
4, KET LUAN

Nén dubing dugc ddp bang ddt nhiém man tu nhién
khing én dinh vdihé s6 6n dinh thap (K= 0,95) va thap han
hésé an toan cho phép la [K]__ = 1,2 khitinh theo phuong
phdp Fellenius, Bishop, Janbu, do d6 can dugc x( Iy gia cd
néu mudn ddp dén chiéu cao nay.

Sir dung dat ddp dugce gia ardng bdng 8% xi mang +
10% vbi + 4 litYm* phu gia TS s& lam tdng hé s6 an toan lén
tir 133 - 2379% va dat duoc hé s6 6n dinh cao K = 2,24 - 3,1 3
> [K]_, = 1,2 giip nén dudng 6n dinh, dac biét |3 trong moi
truéemg nguy hiém nhat la khi xudt hién dong tham ngang
nén dudng.

Nhu vay, gidi phap phi hap dé€ thi cbng tuyén dudng
nay la dung dat dugc gia cd bang 8% xi mang + 10% voi + 4
lit/m?* d& dam bao tinh 6n dinh cha cong trinh,

L&l cdm on: Nghién ciu nay dugc tai trg bdi Trudng
Bai hoc Hang hai Viét Nam trong D& tai ma s6 DT21-2268.
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Nghién cu tng dung két cau

dam I cdnh rong bé tdng du Ung luc ddc san
str dung bé téng cap phoi C80 vai vat liéu dia phuong
cho giao théng khu vuc Dong Nam bd

m ThS. vOVINHBAO
Truting Dai hoc Giao théng van tdi TR HA Chi Minh

B PGS. TS. NGUYEN NGOC LONG; GS. TS. TRAN BUC NHIEM; PGS. TS. NGO VAN MINH

Trudng Bai hoc Giao théng van tdi

TOM TAT: Bal bao trinh bay két gqud (ng dyung bé
téng cdp phal CBO véi vat liéu khu vge Béng Nam bé
frong viéc tinh foan thiét ké dam I canh rdng véi cac
chiéu dal nhip 24 m, 33 m va 60 m, két quéd thiet ke
duge danh gia va =o sanh vl fruéing hop ddm I céanh
réng sor dgng bé téng théng thudng.

TU KHOA: Bé téng cubdng df cao, vat liéu khu wie
Béng Mam bé, dam I eanh réng.

ABSTRACT: Thiz paper presents the application result
of using concrete mix C80 with South East region
materials for designing the wide flange girder with
24 m, 33 m and 60 m span lengths, the application
results is evaluated and compared with the resulfs of
using nermal cencrete for wide length girder,

KEYWORDS: High-strength concrete, South East
region maferials, Wide Flange Girder.

1. DAT VAN DE

Khu vuc Déng Nam bd la ving kinh t& nang déng, ¢
toc dd phat trién dan s6 va db thi cao, nhu cau phat trién
giao thing d6 thi cing nhu cac tuyén cao tdc két ndi ving
rat lém. Nhiéu du an xay dung cau va dudng trén cao s
dung két cdu dam bé téng du (mg luc ddc san 43, dang va
sap duogc trién khai trong khu vuc. Tuy nhién, phan ldn cac
thiét ké dam hién nay van sir dung bé tong cudng d6 thong
thudng, viéc nghién clu ng dung bé tong cudng do cao
va lua chon két cdu dam bé téng du ung luc phi hop dé
Ung dung bé téng cudng 86 cao la mét hudng di ding &an
va thiét thuc cho ving Bong Nam bo.

Cac loai hinh dam bé téng du Ung luc dic san dang
dugc st dung phd bién & khu vuec ©6ng Nam bé nhu dam
I, ddm T, ddm ban rong, dam super T... chua cho thdy kha
nang vugt trdi khi sir dung vdi bé téng cudng d6 cao, do
dd6 chua khuyén khich duge cac nha san xudt nghién clu

dua vao Ung dung. Vi vay, can xac dinh mét loai hinh dam
tién tién trén thé gidi, cé kha nang (mg dung véi bé tong
cudng dé cao dé dat dugc nhirng uu diém vuot trdi hon so
vai dam bé tong du Ung luc truyén thong, nham thic day
sif phat trién cla khoa hoc cong nghé trong xay dung cau &
khu vuc B6ng Nam bo.

Trong cac phan nghién clu trude ddy, tac gid da cd két
qua nghién clu thue nghiém ché tao cac cap phdi bé thng
cudng 40 cao Ce0, C70, CBO sl dung vat liéu dia phuang
Béng Mam bd cing nhu da cé thuc nghiém danh gia mot
s@ chitiéu co ly cha cac cdp phoi C60, C70, C80 nhu mo-dun
dan hdi, cuérng d6 chiu kéo khi uén, duding cong quan hé
lrng sudt va bién dang. O nghién clu nay, tac gid Uingdung
cac két qua nghién clu da cé dé tinh toan thiét ké va danh
gia kha nang (rng dung cla loai hinh dam I canh réng sl
dung cap phdi bé téng C30 trong xdy dung giao théng khu
vuc Bong Nam bo.

2.TONG HOP CAC NGHIEN CU'U TRUGC DAY
O Viét Nam, cac loai hinh két cdu ddm bé tong du iing
luc dic san dién hinh duoc thdng ké theo bang [3]:

Bang 2.1
STT | Dang két cdu nhip Pac diém
A DAM BAN RONG
1 Dam bdn 9 m Du (mg lue cdng trudc
2 Dam bdn12 m Du tmg luc cang trudc
3 Dam bdn 15 m Du tng luc cang trudc
4 Ddm ban 18 m Du img lue cang trude
5 Dam bdn21 m Du tmg luc cang trudc
6 Dam ban 24 m Du tmg luc cang trudc
B DAMTIET DIEN CHU' T
1 DAMT 24 m Du (ing lue cdng sau
2 DAMT 33 m Du ting luc cdng sau
C DAMTIET DIEN CHO 1
1 Dam 18,6 m i “E L'*;f;i’;guwﬂc
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_STT | Dang két ciu nhip Dacdiém
2 | D&m12454m Dyding e cang Srukdc
va cing sau
g B T D Ung Iu_ccang trudc
va Cang sau
4 Dam142 m D (ing lue cdng trudc
D DAM TIET DIEN SUPER-T
1 | Ddm SuperT 38,2 m Du ing Iuc cang trudc
e MOT SO DANG DAM
MO BUCC DUAVAOVIET NAM
1 | DadmT ngugc 25 m | Du (rng lue cdng trudc

Trén thé gigi hién nay dang phat trién va Uing dung
mét 56 dang két cau dam bé téng du Ung luc mdi nhu dam
Bulb-Tee, dam I canh réng, ddm U-Beam, dam Bath-Tub.
Trong 46, loai hinh dam | canh rdng véi kha nang vugt nhip
léin da thé hién vu didm vuot trdi so wdi cac loai hinh dam
duc san tai Viet Nam. Nghién cliru do Ngbd Van Minh va céng
suf (2017) [3] da cho thay tinh hiéu qua cda viéc sir dung
dam I canh rdng vwai kha nang gidm chi phixay dung tir 12%
dén 44% va khdi luong vat liéu tiét kiém duge tir 12% dén
60%. Viéc ing dung bé téng cudng d6 cao vdi dam | canh
rong co thé lam tang thém tinh hiéu qua cha loai hinh ddm
[ canh réng so vdicac loai hinh dam bé thng du (ing luc dic
san dang dugc st dung phé bién hién nay & Viét Nam.

Cap phdi bé tong cudng dd cao C80 dugc su dung
trong nghién clu nay la két qua cda cac nghién cuu trudc
day cha tac gid, sir dung cot liéu min phéi trén gilra cat sdng
va cat nghién, cot liéu thé la da dam khu vuc Ba Ria, véi mot
s6 dac trung co ly d4a dugce thuc nghiém va dé xuat cng
thic tinh nhu sau:

- Mé-dun dan héi: E, = 3385107 w (£, 17 (Mpa)

- Cuérng dd chiu kéo khi udn: £, = 0,83xJf", (Mpa)

Cac gia tri hé s6 quy doi ing suat khdia va b, cda khdi
Ung sudt nén tuong duong d6i vai tiét dién dam bé tong
cot thép cé tiét dién chir nhat xac dinh bang cach tinh toan
cac tham sd k, k vak, nhu trén Hinh 2.1 [5].

el ky ! r 0!
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Hinh 2.1: Ky hidu cic kich thude mét cit ngang d&m | cinh réng
Déi vai cadp phdi bé tong C80 sir dung trong nghién
cury, biéu 46 quan hé Ung sudt - bién dang da dugc dé xuat
trong nghién curu trude day cda tac gia (2] theo dang:

|"H-
EH.I| |
[
f omf e

e e i 3.1 |
E
27.1 ||

'w.hu_.l

Véi phuong trinh duéing cong quan hé (ng sudt bién
dang trén, c6 thé xac dinh cac tham s6 k , k_ va k, nhu saw:
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- Gia tri k, tuong guan dén sai s6 gidra gia tri f. cia mau
hinh tru véi gia tri ' cla vat liéu bé tong trong két cau thuic
té. Khi chua c6 nghién ciu chinh xac hon, cd thé sirdung
gid tri k, = 1 nhu khuyén nghi cha ACI 363R-10 [5].

-Giatri k, xac dinh vi tritrong tdm ca biéu 46 quan hé
s-e, dé tim k_ o thé sir dung phugng phap tich phan toan
hoc déi vai phuong trinh .

- Gia tri k =k, thé hién chiéu cao cla dién tich quy doi
ving bé téng chiu nén tuong duogng trén mat cat ngang
cau kién, Xac dinh bang dién tich biéu 86 quan hés- e chia
chiéu cao ving chiu nénc.

Két qua tinh toan gia tri cac tham sd nhu sau:

k,=0,541; k, = 0,3365; k, = 1

Suy ra: o, =£ =0,804;: b =2k _=0,673
k. 1 2

Gia tri cac hé s6 a va b, trén cé thé st dung thay thé
cac gia tri udc tinh theo quy trinh thiét ké cau khi sl dung
bé téng cudng d6 cao vdicac cap phoi C80 vat liéu khu vuc
Bdng Nam bo.

3. THIET KE DAM 1 CANH RONG SU DUNG CAP
PHOI BE TONG €80 VA DANH GIA KHA NANG UNG
DUNG CHO XAY DUNG GIAO THONG KHU VUC DONG
NAM BO

3.1. Thiét ké két cdu ddm I canh réng s dung cip
phdi bé téng C80 vdi chiéu dai nhip théng thuéng 24 m
va33m

Vdai muc tiéu so sanh va danh gia viéc sir dung bé téng
cuimg 46 cao cho dam I canh réng so vdi sit dung bé téng
théng thudng, tac gid dé xuat cac kich thudec mat cat cho
dam | canh rong trong Bdng 3.1.

Bang 3.1. 56 liu kich thude dam WFB00 va WF1400

~ Pailugng Ki hiéu | WF800 | WF1400
Chiéu dai nhip (m) L 24 33
Cap bé téng (MPa) f'c 84,5 34,5
Téng s tao cap 15,2 mm Nen 32 40
Khoang cach dam (m) g 2,5 3,3
BE RONG (m)
Chiéu réng bau dam b1 0,980 0,980
Chiéu réing vt day b2 0,408 0,408
Chiéu réng sudn dam b3 0,155 0,155
Chiéu réng vt trén b4 0,543 0,543
Chiéu rong bancanh trén | bS 1,250 1,250
CHIEU CAO (m)

Chiéu cao baudam h1 0,180 0,130
Chiéu cao vt day h2 0,120 0,120
Chiéu cao sutn dam h3 0,380 0,980
Chiéu cao vt trén h4 0,090 0,090
Chiéu cao ban canh trén h5 0,080 0,080
Chiéu cao dam H 0,800 1,400

Cac ky hiéu trong Bdng 3.1 dugc trinh bay trong
Hinh 3.1.
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Hinh 3.1: Ky hidu cdc kich thudc mat cat ngang dam I canh réng

Cac thiing s6 thiét ké két cdu nhip duogcsidung chung
cho cac noi dung tinh toan thiét ké bao gém:

-Bérongcau: 12 m;

- Hoat tai: HL93;

- Chiéu day ban mat cau: 190 mm;

- Cot thép du (ng luc loai tao 7 sai Grade 270 d6 tu
chiung thap;

- C6t thép thudng: f = 400 Mpa.

Mat cdt ngang cdu sif dung tuong déng vai nghién clu
trudic day cla NgoVan Minh va cong sy (2017) @& thudntién
cho viéc so sanh va danh gia khi sirdung bé tong cudmg do
cao so vdi sir dung bé tdng thong thudng. Cac kich thudc
dugc thé hién trong Hinh 3.2 va 3.3.
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Hinh 3.2: Mat cat ngang cau su dung trong tinh todn thiét ké
dam WF800

e e e
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Hinh 3.3: Mt cat ngang cdu su dung trong tinh todn thiét ké
dam WF1400
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MN&i dung tinh toan thiét ké thuc hién theo chi dan
trong Tiéu chudn TCVN 11823:2017 véi mot s6 hiéu chinh
ddi wai dac trung co Iy cha cap phdi bé téng CB0 sir dung
vat liéu khu vuc B6ng Nam b nhu da trinh bay & muc 2.

Két qua ki€ém toan dam | canh réng vai chiéu dai nhip
24 m va 33 m dugc trinh bay trong Bdng 3.2.

Bang 3.2. Két qud tinh todn didm WFB00 va WF1400

Hé 56 du trif stic khang (siic khang/yéu cau) :
. e | DA WFS00 | Dam WF1400
Bal luong . Ky higu _E m | ~33m
Bovongdohoattai | D 1,39 | 2,46
Md-men M 1,31 1,25
Lifc cat v 2,20 261

Vai két qua thiét ké trén, cd thé rat ra mot vai nhan
xét sau:

- Véi chiéu dai nhip théing thudng 24 m va 33 m, sif
dung bé téng cudng 46 cao cho ddm | canh rong cé thé
chiét gidm chiéu cao 100 m so vi khi dung bé téng théng
thuding (& nghién clru trudc day [3], dam WF900 vugt nhip
24 m co chiéu cao dam 900 mm, ddm WF 1500 vugt nhip 33
m co chiéu cao dam 1.500 mm).

- Viéc gidm chiéu cao dam dan dén trong lugng phién
dam gidm gilp tang thém hiéu qua cha dim lcanh rong so
vdi cac loai hinh dam duic san théng thudng.

-Viéc gidm dugc chiéu cao dam gitp tang dugc khodng
khéing théng xe cda cac cdu vugt trong a6 thi cing nhu
viéc han ché dugc chiéu cao cau giup giam khéi lugng cho
dudng dan ddu ciu.

3.2. Thiét ké két ciu dam I canh réng vdi chiéu dai
nhip 60m si dung cdp phéi bé téng C80

Vai muc tiéu danh gid kha ndng (ng dung bé tong
cudng 46 cao cho dam [ canh réng d6i vai chiéu dai vuot
nhip lén dén 60 m, tac gid dé xudt cac kich thudc mat cat
cho ddm [ canh réing trong Bdng 3.3.

Bang 3.3. 58 ligu kich thuor dam WF2300

Pai luong Ki hiéu WF2300
Chiéu dai nhip (m) L 24
Cap bé tong (MPa) fc 845
Téngsd tao cap 15,2 mm Plap . 32
Khodng cach dam (m) 5 2,5
BE RONG (m)
Chiéu rbng bau dam b1 0,980
Chiéu rbng vat day b2 0,408
Chiéu réng suém dam b3 0,155
Chiéu rng vat trén b4 0,543
Chiéu réng ban canh trén b5 1,250
CHIEU CAO (m)

Chiéu cao bau dam h1 0,180
Chiéu cao vut day h2 0,120
Chiéu cao sudn dam h3 0,380
Chiéu cao vat trén ha 0,090
Chiéu cao ban canh trén h5 0,080
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Pailuong Kihiéu WF2300
Chiéu cao dam H 0,800
Cac ky hiéu trong Bdng 3.3 dugc trinh bay trong Hinh
3.1.Cac théng s6 thiét ké két cau nhip va mat cdt ngang cau
st dung tuong tu truémg hop dam WFS00 - 24 m.
Két qua kiém toan dam I canh rong vai chiéu dai nhip
60 m dugc trinh bay trong Bdng 3.4.

Bang 3.4. Két qua tinh toan dam WF2300

Hé s du trif siic khdang (sic khang/yéu cdu)
. Bai lugng Ky hiéu | DamWF2300- 60 m
Bévong do hoat tai D 1,72
Méb men i 1,38
Luc cat W 3,29

Val két qua thiét ké trén, cd thé rat ra mdt vai nhan
xet sau:

- Dam I canh réng s0 dung bé téng cudng 46 cao cd
thé thiét ké dugc vai chiéu dai nhip lén dén 60 m, la mot
phan khuc con thiéu déi véi dam bé téng du tng luc dic
san hién nay & khu vue 86ng Nam bo.

- Thiét ké dién hinh cia dam [ canh réng wai cac kich
thude bau dam va canh dam cd dinh, chithay di chiéu cao
dam khi vugt nhip lén gitp thuan thiét cho viéc thiét ké ché
tao van khudn va dé dang tao su quen thudc cho cong tac
thi cong dic dam,

4, KET LUAN

Qua trinh nghién ciru da thiét ké duoc két cdu dam
cau bé téng du ung luc dic san s dung bé thng cudng
&6 cao vé&i loai hinh dam I canh rong cho cac chiéu dai
nhip théng thudng 24 m, 33 m va chiéu dai nhip lén 60
m. Két qua thu dugc cho thay, khi sir dung bé tong cudng
a6 cao cho cac loai hinh nhip théng thudng cdo thé gidp
chiét gidam chiéu cao dam I canh rong 100 mm, tir d6
nang cao hiéu qua si dung dam [ cdnh rbng so vai sur
dung bé tbng thong thudng.

Qua nghién cliru nay cling nhan thdy rdng, viéc Ung
dung két cdu ddm bé tong du (mg luc dlc san vai bé téng
cudng &6 cao sir dung vat liéu khu vuc Béng Nam b sé
dem lai lgi ich that su khi két hop vdi loai hinh dam [ canh
rdng, vivdy can xem xét ba sung, thaythé cicloaihinh didm
bé téng dic san hién nay bang loai hinh dam 1 canh rng
duc san vai bé thng cuding d6 cao.

Tai liéu tham khao

[1]. V& Vinh Bao, Nguyén Ngoc Long, Tran Buc Nhiém
(2021), Nghién ctiu thue nghiém dé xudt cdng thie xde dinh
mé-dun dan héi, eurdng do chiu kéo cta bé téng cudng dé
cao sudung vat liéu khu vue Bdng Nam bé, Tap chi GTVT, s6
thang 1+2.

[2]. V6 Vinh Bdo, Nguyén Ngoc Long, Tran Bic Nhiém
(2021), Nghién ciu thue nghiém duting cong Umg sudt - bién
dang cia bé tdng cuding dé cao tir 60 MPa dén 80 MPa strdung
vdt liéu khuvure Ddng Nam bé, Tap chi GTVT, s thang 3.

[3]. Ng& Van Minh, Nguyén Ngoc Long, Tran Manh

L8

Cuding (2017), Phdn tich mdtsd yéu td kinh té ky thudtva khd
ndng dp dung dédm | cdnh réng cho chiéu dai nhip vira va nhé
& Viét Nam, Tap chi GTVT, s6 thang 12.

[4]. TCVN 11823 (2017), Tidu chudn thiét k€ edu phdn
I+12,

[5]. ACl committee 363 (2010), Report on High-5trength
Concrete (ACI 363R-10).

[6]. Washington State Department of Transportation
(2015}, Construction manual, Washington State,

MNgay nhan bai: 17/5/2022
Ngay chidp nhén dang: 16/6/2022
Ngudi phan bién: TS. Hoang Viét Hai
TS. Nguyén Xuan Tang



KHOA HOC CONG NGHE

5460772022

Truc quan hdéa trang thai giao théng trén nén WebGIS
bang di liéu GPS

B ThS. VUONG XUAN CAN; TS. TRAN QUANG HOC; ThS. VO TRONG THUAT
Truomg Bai hoc Gigo théng van tdi
B ThS. VO VAN TRUONG
Trudng Dai hoc Ky thudt LE Quy Dén
B TS.PHAN XUAN VO
Truomg Bai hoc Bdch khoa Ha NGi
B ThS. PHUNG PUCVIET
Congty CPEngCOO
B ThS. NGUYEN THI AN

Trutmg Bai hoe Kinh té Qudc ddn

TOM TAT: Truc quan hda giac théng ifrén nén
WebGIS |a mét frong nhimg nguén cung cép théng
tin glaoc théng gquan trong che ngubi didu khién
phuong tién giao théng & frude va frong chuyén di,
Bal bao trinh bay mdt mé& hinh truge guan hda trang
thal giao théng theo cac yéu td khéng gian va théi
glan trén nén tdng WebGIS el dyng do liéu gidm s at
hanh trinh phuong tién bing GPS. Téc d6 frung binh
cla cac phuong fién glao théng trén céc doan fuyén
& cac khodng thél glan khac nhau duge lga chon |4
chl tiéu d& danh gia trang thal glac théng. M&t ban
d6 nhiét duge xdy dung dé thé hién frang thal glae
théng ti "mde nhanh” dén "mdc cham”. Dya frén co
sér d'é, bal bac d& xéy dung mat hé théng thirnghlém
vil dir liéu thu thap duge trén cac doan tuyén cla
duding L& Héng Phoeng, TP, Hal Phéng. Két qua thue
nghlém d& minh chirng nhidng wu digm eda mé hinh
dé xudt nhucho phép két hop frge quan duge cé the
glan va khéng gian vél sy quén Iy co sd di liéu dé
dang, ot thé mé réng tich hgp nhidu Ung dung khac
trén clung mat nén tang.

TU KHOA: Trye qguan héa, trang thal glac théng, dio
lléu GPS5, Web(Gls,

ABSTRACT: WebGl5-based fraffic state visualization
i= one of the meost iImporfant sources of fraffic
infermation for vehicle drivers before and during a
trip. The paper presents a model to visualize traffic
ctatus according fo space and time factors on
Webbls platform using GP> vehicle fracking datfa.
The average speed of the means of transport on the
road segments of the route at different intervals =
celected as an Indicator fo evaluate the traffic status,
A thermal map s bullt fe show traffic state from "fast

level” to "slow level”, Bazed on that, the paper has built
a fest systermn with data collected on segments of Le
Heong Pheng read, Haiphong eity, Experimental results
have demonstrated the advantages of the proposed
model such as allewing the visualization of both fime
and space with easy databaze management, which
can be extended to Infegrate many other applications
en the same platform.

KEYWORDS: Visualization, traffic state, GPS data,
WebGl5s,

1.DAT VAN DE

Giao théng 46 thi & Viét Nam dang phai d6i mat wai
nhiéu thach thic lén, trong 46 hién tuong UTGT dang dugc
quan tdm hang dau, D€ kéo gidm UTGT trén cd phudang
dién khting gian va thdi gian cdn nhiéu gidi phap dong bé
tir cac gidi phap ky thudt dén cac gidi phap quan Iy. Trong
d6, cung cap thong tin trang thai giao thing cho ngui
tham gia giao théing trudc va trong chuyén i la mot gidi
phap da dugc ching minh hiéu qua & nhiéu d6 thi trén thé
gidi. Théing tin vé trang thai giao théng cé thé dugc cung
cap théng qua nhiéu kénh khac nhau nhu bang théng tin
giao thong dién td, kénh radio (VOV Giao thong), Apps
dién thoai, cac website (Goog Map).. Hién nay, cac thong
tin trang thai giao thong trén Apps dién thoai va website
dugc nhiéu nguédi tham gia giao théng quan tam hon ca
vl nd cho phép cung cdp cac théng tin giao thing trudc
chuyén di vatrong chuyén di mét cach thuan lgi. Ban chat
cla cac thong tin trang thai giao théng nay chinh la qua
trinh truc quan héa di liéu v& trang thai giao thong trén
nén tang Web.
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O day, truc quan héa dir lidu duge hidu la cich bidu
thi dir liéu dudi dang cac biéu dd hoac 44 thi theo thii
gian va (hoac) khéing gian, c6 thé gan lién vdi cac thong
tin dia ly hoac di liéu khéng gian dé ngudi diung dé hiéu
hon va dé dang hon trong viéc ra cacquyét dinh [1, 2], Truc
quan héa dir liéu vé trang thai giao thong trén Web gan
lién véi cac thong tin dia ly duoc hiéu la sy van dung cdng
nghé va thuc thi ban dé s6 GIS (Geographic Information
Systems) cd két hop vdi kha nang xr ly 46 hoa clia may
tinh d€ dua ra su thay d6i ban 46 vé trang thai cla dong
giao thong trong theo thadi gian. Néi cach khac, truc quan
héa trang thai giao théng dugc thuc hién thdng qua su két
hap gifa cong nghé GIS va cong nghé Web, hay con goi la
WebGlIS. Bdy la métxu hudng phd bién théng tin ca vé cac
thudc tinh thudn tay va khéng gian trén khéng gian mang
Internet. Truc quan hda thong tin trang thai giao thing
théng quan WebGIS da dugec quan tam va trd thanh dé tai
néng trong ca nghién clu va thuc tién & trong va ngoai
nugc, Mot s6 cong bé va ing dung nhu Canh cinh bao
tinh trang giao thong cla Google Map, nhung di liéu nay
& Viét Nam van chua chinh xac khi s dung dir liéu tu dién
thoai théng minh cda ngudi tham giao giao thong; Xu va
cong su (2013) [3] nhdan dang UTGT trong d6 thi sir dung
dir lidu GPS cla xe taxi va thuat toan udc lugng van toc
hanh trinh trén cac doan tuyén; Wang va cong su (2020)
[4] cing sUrdung dir liéu GPS cla xe taxi d€ phan tich trang
thai giao thng trén dudmg 46 thi. Mat s6 (ing dung & Viét
Nam nhu Warning Me [5], Notis [6], Goong [7]... nhung co
s& dir liéu chua dé cap dén dir liéu dinh vi hanh trinh tus
cac thiét bi kinh doanh van tai nhu xe tai, xe container, xe
khach, xe buyt, xe taxi... Trong nghién cltu cda H6 Thi Lan
Huong va cong su(2016) [8] cé s dung di liéu cda tuyén
dudng phuong tién cong cong d€ phan viing UTGT, nhung
chi dung mét tuyén nén do tin cdy chua cao. Chuong trinh
thi diém REMON (9] cha Ha Nai lai chua duge phat trién mé
rong. T 46 cho thay, cac nghién cliu & nudc ta con tudng
d6i réi rac, chua d6ng nhat, chua phat trién thanh cac bé
san pham ing dung danh riéng cho toan quéc.

Tir phan tich trén, trong khudn khé nghién cdu nay,
ching toi @& xuat thém viée sirdung dir lidu GPS cla cac
xe kinh doanh van tai € xay dung dugc co s& di liéu vé
trang thai giao théng trén dudng, tir d6 xdy dung ban dé
vé trang thdi giao théng cung cap cho ngudi tham gia giao
théng. Khdc vdi cac nghién ciru 43 cong bd, muc tidu cha
nghién cliu nay la s dung d liéu giam sat hanh trinh GPS
cla cac phugng tién kinh doanh van tai theo quy dinh cla
Mghi dinh 86/2014/NB-CP ngay 10/9/2014 cha Chinh phu
vé viéc kinh doanh va diéu kién kinh doanh van tai bang 6
t6 A€ xdy dung ban 46 trang thaigiao théng nham cung cap
dén ngudi didu khién phuang tién trude va trong chuyén di,

2.PHUONG PHAP NGHIEN CUU

2.1. Phuong phap dé xuat

Trén ¢ s& thu thap dir liéu GPS clda cac phuong tién
kinh doanh van tai theo quy dinh cda Nghi dinh 86 va dir
liéu mang ludi dudng, nhém nghién clu tién hanh truc
quan héa theo so d6 cong viéc nhu hinh sau.
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Hinh 2.1: S 6 cdng tdc cla qud trinh true guan hoa
trang thai giao théng

- D liéu thu thap bao gém dir liéu GPS va dir liéu vé
mang ludi dudng.

- D lidu vé doan duding, téc 4 trung binh va tiéu
chudn danh gia trang thai dua vao t6c 86 cla cac doan
dudng dugc luu tr trong co sd dir liéu,

- Trang thai giao théng dugc cung cdp dén ngudi s
dung théng qua website trén nén ban d6 cla Google Map
bdng cac giao dién chuong trinh (ng dung-Application
Programming Interface (API). Chi tiét cha cac ndi dung
dugc trinh bay & cac phan dudi day.

2.2. Thuthap di¥ liéu GPS

Do khé khan trong viéc thu thap di liéu GPS online,
nén trong nghién cu nay, ching téi chi s dung cac dir
lidgu hanh trinh GPS cia phuong tién kinh doanh van tai
da dugc luu tai may chi cda don vi quan Iy nha nuéc dé
nghién cdu. DG lieu GPS dugc thu thap trong khoang thai
gian tir 01/02/2020 &&n 26/02/2020 (26 ngay). D liéu GPS
bao gom cac file di liéu dinh dang BSON (JSON), méi ngay
dugc luu trd trong mot file BSON (JSON) rieéng biét. Cac
thong tin quan trong cta di liéu GPS bao gbm ma cla
xe, bién s xe, thai gian, toa 46 dia ly va cac thang tin liégn
quan khac,

2.3. Dit liéu vé ban dé s6 vé mang ludi duéng

Do cac dir liéu GPS vé hanh trinh xe la cac dirliéu dang
diém, can thiét mat ban d6 s6 vé mang ludi dudng d€ gan
cac diém GPS nay vao cac doan dudng. Trong nghién ciu
nay, nhém nghién cliu s dung mang ludi dudng 1a ban d6
giao théng Viét Nam ty [& 1/10.000, nhu thé hién & Hinh 2.2
dudi day.
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Hinh 2.2: Bén dé giso théng duoc sir dung dé gan dif ligu GPS
va tinh todn téc dé trung binh

2.4, Xu ly di liéu

D lidu GPS duoc xir ly théing qua su két hop qida
% Iy dir liéu khéng gian bang ArcObject va xir ly dir lidu
GPS bang phdn mém co s& dir liéu NoSQL ma ngudén md
Mongodhb [10] d€ gan dir liéu GPS vao cac doan duding.

Dir lieu GPS & dinh dang gidy (Unix Timestamp) nén
ching ta sé chuyén vé dinh dang ngay thang (Datetime)
thng thudng vdi viéc gan chi s6 ngay thang (Index). T
chi s6 ngay thang ching ta ti€én hanh truy van va loc dir
liéu dang chubi thai gian theo ngay, theo khung gid, theo
phit (5 phit, 10 phit, 15 phat, 45 phat) lam dir liéu dau
vao cho danh gia trang thai giao thong. Bén canh 46, do
d ligu GPS rdt lon bao phd ving dién tich réng lén cda
Viét Nam, dé€ gidn héa cho qua trinh x( Iy d 0 liéu ma khong
lam mat tinh tdng quat, & ddy nhém nghién ciu lua chon
ving dién tich nhé dé truy van va loc d i liéu trong khodng
thdi gian 5 phat.

Van téc trung binh clda médt xe trén doan trong khodng
thai gian duge tinh bang ty sd gilra khoang cach xe da di
chuyén theo tin hiéu GPS va tong thai gian xe di chuyén
trén doan duding 46. Van tdc trung binh cla cd doan dudng
dugc tinh bang trung binh chng van toc cia tat ca cic xe
da hoat dong trén doan duding dé trong khoang thdi gian
dang xét. 5au budc tinh toan nay, dir liéu dugc thu gon lai
chi con cac théng tin v& doan dudng, khung gid hoat déng
vavan téc trung binh,

D{ liéu t6c 46 cla cac doan duding sau khi duogc x0r ly
bao gém cdc trudng: 1) khoang thai gian, 2) tdc d trung
binh (km/h) va 3) doan duding tuong ung. DT liéu nay sé
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dugc luu vao co s dirliéu lam co s& dé danh gia trang thai
giao théng.

2.5. Tiéu chudn danh gia trang thai giao théng va
cung cip théng tin giao théng trén Web

Trong nghién clu hay, nhém nghién ciu s dung téc
d6 trung binh dugc tinh toan & trén d€ xac dinh trang thai
giao thang. SU dung biéu dé nhiét & minh hoa su thay dai
toc do tir'nhanh” 88n “cham” tugng Umg vdi mau “dé nhat”
dén mau“dé dam’ Trong nghién clu nay, nhdm nghién clu
huéng dén danh gid giao théng trén truc tuyén chinh db
thi, nén su thay d6i mau sac dua theo tiéu chudn phan loai
muc phuc vu cla dudng theo nghién ciu cia HCM 2010
(Highway Capacity Manual) [11] ing vai loai dudng 80 thi
cap Il (tdc dd dong tu do 55 km/h) nhu quy dinh trong

Béng 2.1 dugi day.
Béng 2.1. Mic phuc vu clia dudng d6 thi theo HCM 2000
Loaidudngdéthi| 1 | 1 | v
Téc dé tu do
[kmfh,'r 80 65 55 45
Mifc phucvu Toc dé trung binh (km/h)
A =72 =59 =50 =41
B »56-72 | >46-59 | »39-50 | »32-41
G »40-56 | »33-46 | »28-39 | »23-32
D >»32-40 | »26-33 | »22-28 | »18-23
E »26-32 | »21-26 | »17-22 | »14-18
F =26 | <=21 <=17 <=14

Théng tin trang thai giao thong dugc hién thi trén ban
dé s6 mién phi duge cung cap bdi Google Map.

3. THU NGHIEM

Bé thir nghiém cho phan tich trang thai giao théng sl
dungd liéu GPS trén WebGlS, nhdm nghién ciu sif dung
mét may chi chay hé diéu hanh Linux, Web Server Nginx
[12] cd s& dir lieu PostgreSQL [13]. Giao dién ngudi dung
va ung dung duoc thiét ké bdng Web API [14]. DI liéu GPS
dugc thu thap va x(r ly trén doan dudng dai khoang 2,33
km cha duting Lé Hong Phong, TP Hai Phong. Truc dudng
L& Hong Phong bat dau tir bung binh (vang xuyén) nga 6
Lé Loi ndi dén san bay qubc té Cat Bi. Day la truc dudng
quan trong cua TP. Hai Phong. Boan duding du kién thi
nghiém t nat giao théng nga 6 Lé Loi dén nat giao Cdu
vuot Nguyén Binh Khiém, Boan dudng nay duoc chia lam
4 doan dudng nhé hon dua vao vi tri cac nut giao thong
trén doan tuyén, bao gom cic nut giao théing gita dudng
Lé& Héng Phong wai dudng Lo 3C, duimg Lo 22 va dudng
vao Khu d6 thi mdi (Hinh 3.1). Budng L& Héng Phong la
duémg 2 chiéu cé 1 dai phan cach gita va 2 dai phan cach
bién @€ phan chia dong xe hai chiéu va gila 6 16 va xe may
cung chiéu. Mat cdt ngang dién hinh cla dudng Lé Hbéng
Phong vdi mbi chiéu xe chay bao gém 3 lan danh cho xe
& t va 2 lan htn hap sat via hé, lan nay chi yéu la danh
cho xemay (Hinh 3.2). Do lan ngoai ciing chi yéu la xe may
khéng gdn thiét bi giam sat hanh trinh, nén dé don gidn
hoa, trong nghién cliiu nay ching téi ghép chung vdi lan
d tim dudng.
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K&t qua thir nghiém duge thé hién trén Hinh 3.3 va Hinh
34 dudi ddy. Dia chi truy cdp vao phan mém WebGlIS la:
http://171.244.143.7 1/its/#/a pp/admin/map.
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Hinh 3.4: Trang thai giao thing & gio binh thudng (mau nhat hon)
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Tir Hinh 3.3 va Hinh 3.4, ching ta dé dang biét trang thai
giao théing theo mau sdc tuong Ung vai chi thi mau trén
thanh tham chiéu dé biét toc d6 xe trén dudng la nhanh
hay cham. Hinh 3.3 c6 mau sic dd dam han Hinh 3.4, c6
nghia rang toc dd xe chay & gitr cao diém thap hon gid binh
thudmng. Hinh 3.3 cho thdy mau sac cac doan dudng khbng
qua dam, nén xe chay dugc véi téc db trung binh trong
khodng 25 - 35 km/h.

Két qua thuc nghiém da minh chirng nhiing vu diém
cha mé hinh 8& xudt nhu cho phép két hop truc quan dugc
ca thai gian va khong gian véi su quan Iy co s& dir liéu dé
dang cé thé md rong tich hogp nhiéu ing dung khac trén
cing mot nén tang, nhu quan ly hé thing dén tin hiéu,
quan ly camera giao théng, tich hap vai ban d6 giao théng
cla Google va cac ing dung khac (Hinh 3.5 va Hinh 3.6).

b !
Hinh 3.5: Quan Iy dén tin hiéu va camera giao théng cing voi
co so dif lidu trang thai giao thing bang GPS
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Hinh 3.6: Tich hop trang thal giao théng cua Google
vdi trang thai giao théng bang GPS
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D liéu turthiét bi gidm sat hanh trinh GPS cOa phuong
tién giao théng la mdt ngudn di liéu Ion va cé gia tri
trong phan tich va danh gia trang thai giao thong, cung
cap théng tin giao théng dén ngudi diéu khién phuong
tién trudc va trong chuyén di, nham gidp ngudi di dudng
tim dugc cac cung dudng thich hop vai cac chuyén di
vdi thai gian hanh trinh dugc rat ngdn. Nghién ciu nay
budc dau da cd gang s dung dix liéu hanh trinh cla céc
phuang tién giao théng dugc thu thap to cac ¢ quan
quan ly dé xay dung mot ban d6 trang thai giao thong
théng qua téc d6 di chuyén tir nhanh dén cham. Mau sic
hién thi trén WebGIS dugc s dung dé gilup ngudi diéu
khién phuaong tién dé dang quan sat théng qua cac thiét
bi di d6ng hay may tinh c6 két néi Internet. Viéc hién thi
trang thai giao thong dugc thuc hién ty déng thing qua
phan mém Web APl Tuy nhién, bai bao mdi dimg lai &
viéc phan tich thi nghiém & khong gian nhd vai di liéu
GPS trong qua khi cda cac phugng tién giao théng co lap
déat thiét bi giam sat hanh trinh dugc quan Iy bdi cac co
quan chirc ndng. Tién tdi, nhém nghién cliu s& md rong
pham vi khdng gian cing nhu thu thap va danh gia trang
thai giao théng truc tuyén (online) tif nguon di liéu GPS
truc tuyén phong phu hon.

Loi cam on: Nghién clu nay dugc tai trg bdi BO Giao
duc va Dao tao trong khubdn khd BEé tai khoa hoc va cong
nghé cdp BS, ma s6 CT2019.05.02. Ngoai ra, nhdm nghién
cliu cng gui l&i cdm on dén cac don vi kinh doanh van tai,
cac cd quan quan ly nha nudc hiu quan da cung cap di
ligéu nghién ciu cho nhom.
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Anh hudng ca bé réng vEt nit dén kha nang chiu luc
clia coc bé tong cOt thép Ung suat trudc
dung trong cong trinh cau cang

B TS.TRAN LONG GIANG

Truomg Baihoc Hang hdi Viét Nam

TOM TAT: Hién tugng nirt két cdu bé téng cét thép
la mél lo pha blén cla cac chi ddu tu va ngudi sir
dyung céng frinh, déc biét |a cac céng trinh céu céng
thuidng duge xdy dung & cac v| fri elm séng va cla
bien. Tal nhing v| fri nay, méi fruéng xam thire manh
lamn cho céu kién bé téng cot thép thudng bi &n mon,
x&m thite dan dén cdt thép bj han gl nhanh chénag,
anh hudng nghigém trong tél tudl tho cla céng trinh,
Viée phan tich, danh gia mle d§ xam thye edng nhu
dnh hudng cla céc vét nat frong céc cdu kién bé
t6ng cot thép, déc biét |a hé théng coc bé téng cot
thép Ung sudt frudc cla céu cdng déng val fro raf
quan treng vi nd dnh hudng trige tiép dén kha ning
khal thac va tudl tho cla céng tinh. Treng nghién
clu nay, phuong phap tha déng PDA duge két hop
védl mé hinh tean hge duge =0 dung dé phén tich
anh hudng cla bé réng vét nt bé téng |én =ue chju
tadl cla ege bé téng cot thép Ung suat frude, KEet qua
nghién ciu chl ra réng, khi cadc vét nit cé bé réng
nhd hon 0,05 mm xudt hién sic chiu tal cla coc
b| dnh hudng khéng nhiéu, déc biét |& cac vét nut
ct bé réng vugt qua gidi han cho phép theo TCVM
5574:2012 thi khd néng chiju tdi cda cge van dadm
bao theo trang thal gidl han |.

TU KHOA: Céu cdng, phuong phap thi d6nag, bé
réng vét nit, khd néng chiju lyc, coe bé téng Ung
sudt frude,

ABSTRACT: Jefties are often consfructed at the
locations of the esfuaries and sea boundaries. In
these locafions, the strong aggressive environment
makes reinforced concrete structures corroded and
ercded quickly, leading to damaged reinforcement,
that affecting the life of the construction. The analyzis
and assessment of the degree of concrefe cracks as
well as the Influence of cracks in reinforced concrete
structures, especially the prestressed reinferced
concrete piles of the jetty plays an imporfant role,
because it directly affects the operation and service
life of the works. In this study, the PDA methed |s
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combined with the comparative methed to evaluate
the effect of concrete cracks on the load capacity of

prestressed reinforced concrete piles. The study has
shown that when the crack width less than O.05% mm,

the bearing capacity of the pile i= slightly affected,

especially when the cracks width exceeding the
limk value according te TCVN 5574:.2002, the |lsad

capacity of the pile s stil guaranteed according to
limit state |.

KEYWORDS: Jetty, pile driving analyzer, crack width,
cstrength capacify, reinforced concrete pile.

1.DAT VAN DE

Xu hudng su dung coc bé thng cot thép ling suat
trude trong cong trinh thiy dang ngay cang phd bién,
tuy nhién cac coc nay thudng lam viéc trong viung muc
nuéc dao dong thudng xuyén dan dén bi dnh hudng rat
nhiéu béi diéu kién tu nhién nhu dong chay, thay triéu va
vi sinh vat noi xay dung cong trinh dan dén sau khodng
10 ndm coc bé téng thuting bi xam thuc manh dan dén
han gi cot thép (bé mat bé tong bi thdm, bi rd, bé téng
doc theo cac thanh cot thép bi nit do cot thép bi xam
thuc nd thé tich...) va gay niit coc lam anh hudng dén tudi
tho cong trinh [1, 2). Do 46, cdn nghién ciru dnh hudng
cha cac vét nit dén kha nang chiu luc cla coc bé téng
cot thép Ung sudt trudc ding trong cong trinh cdu cang
lam co sé cho gia ¢6 céng trinh dé dam bao tudi tho cédng
trinh cau cang theo thiét ké [3, 4].

Trong nghién cliru nay, tac gia két hgp phuong phap
thir d6ng PDA véi phuong phdp so sanh dé xac dinh muc
a6 anh hudéng cac vét nut dén kha nang chiu luc cla coc
bé téng cot thép ting sudt trude dung trong cong trinh ciu
cang... [5, 6], d6ng thdi dua ra gidi phap (ng dung vat lidu
FRP. mét loai vat liéu mdi ¢é nhiéu tinh nang vugt trdi so vai
thép truyén théng, (7] da va dang dugcing dung trong thi
cting xay dung cong trinh thay & Viét Nam gan day, (8] dé
gia cudng cac coc bi niit.



Hinh 1.1: Coc bé téng cét thép (ng sudt trude cdu cang bi ndt [1]

2. XAC PINH SUC CHIU TAI COC THEO PHUONG
PHAP THU BONG PDA

2.1. Co'sd Iy thuyét cia phuong phap thit déng PDA

Tir cudi thé ky trude, cac nha khoa hoc 43 chimg minh
rang cng tac déng coc hoan toan co thé mé phéng mot
cach chinh xac bang Iy thuyét truyén séng. Lol gidi cho
phuong trinh truyén sdng mot chiéu da dugc phat trién
vai cac phuong trinh md ta cac budc cla qua trinh dong
coc. Tuy nhién, do nhiu khé khan khi mé ta su tuong tac
bua-coc-dat, nén cac két qua dat dugc theo tinh todn giai
tich con han ché, Bau nhirng nam 60, sau khi may tinh ra
ddi, Smith da xdy dung mot thudt todan xac dinh qua trinh
truyén séng thuc t& va duoc goi la “phugng trinh séng”
trong phan tich dong coc. Gia nhimng nam 60, dugc su tai
trg cla Cuc Budng bd Lién bang My, Goble, Rausche va cac
cting su & Vién Cong nghé Case da phat trién va xay dung
thanh phan mém vdi md hinh hé baa-coc-dat lién tuc va
dugc ung dung kha rong rai vdi tén goi la “Phuong phap
thir d6ng bién dang l&n”. Tén goi nay xudt phat to nguyén
ly co ban cla phuong phap la phai tac dong mot luc lén
coc thich hgp dé gay bién dang du Ién, dé tim ra dugc siic
khang ldn nhat cla hé coc-dat.

Khi mét thanh cé va cham & mot ddu vai mot khéi
lugng thi mat viing nhé vat liéu ban dau bi nén, SU nén nay
gay nén mot bién dang £ va mot luc F dugc xac dinh theo
cong thuc

F=teA.E (1)

Trong do: A - Dién tich tié dién ngang va E la mé-dun
dan héi cda thanh,

Khi d6, F gy nén doan bén canh. Bdng thai, do vat
liéu bi nén gdy ra su chuyén d6ng cla cac phan til. Do
d6, ching ta ndi vé toc d6 hat u trong thanh, khicho mét
phan 10 cé khéi lugng m dich chuyén vai toc d6 trong mot
khodng théi gian At, thi phdn tr d6 sé dugc gia tdc va gay
nén moét luc quan tinh (WAt m.
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Song dugc truyén tor mot diém dang ding yén, trong
khodng thai gian At séng truyén dugec mét khodng AL =
Atc do vat liéu bén dudi diém nay bi nén, nén diém dich
chuyén mot doan 6. Trong A6, ¢ la toc 46 song.

Bién dang nay dugc sinh ra trén khodng AL, do d6&:

3

£= F (2)
Thay AL bang At.c séco:

i
£E= m (3)

Do diém nay truyén di mét khoang & trong thii gian At
nén toc db truyén dugc xac dinh theo cong thisc:

u== (4)
Thay (4) vao (3) ta co:

LL

E:; (5]
Ung sudt o sé dugc xac dinh nhu sau:

_ wk
g=— (6)
Hay luc F;
F=u=2 (7)

2.2. Thiét bi do thir tai

Cac thiét bi dung dé xac dinh siic chiu tdi cia coc theo
phuong phap PDA (Hinh2.1) bao gom:;

- May PDA;

- 2 dau do gia toc;

- 2 dau do bién dang;

- Hé thdng cap dan;

- Card chuyén dung thu nhan s6 liéu;

- Chuang trinh phan mém xir ly CAPWAP;

- May tinh chuyén dung;

- Bua third6ng hodc bua diesel = 3,2 tan;

- Chiéu cao roi H va tai trong cla bua phu thubc vao
tai trong thi nghiém yéu cdu (P), tai trong nay do thiét ké
quy dinh,

Hinh 2. 1: Thiét bi kiém tra strc chiu téi cla coc
theo phuong phap PDA [2]
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2.3. Lua chon cong trinh nghién ciu

Trong nghién curu nay, tac gia lua chon cac coc bé tong
cit thép Ung sudt trude thudc cau cdng Bén Nghé, phuding
Phi Hiru, Quan 9, TP. H6 Chi Minh do tai vi tri xdy dung cdu
cang, mbi trudng cb dac thi khi hdu ndng dm, mua nhiéu,
thuy triéu hai lan lén va hai lan xudng trong ngay tao rasu
an mon manh d8i vai két cau bé tdng cot thép, dong thai
¢t day a0 diéu kién d& thu thap s6 liéu phue vu cho cHng
tac nghién cuu (Hinh 2.2).

v i g
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Hinh 2.2, Céu céng Bién Nghs, phudng Pha Hiu, Quén 9,

Cau cang ¢ 5 phan doan, két cdu nén coc nhu sau:
Theo phuong ngang co 11 coc dugec déng thanh 9 hang,
trong d6 c6 2 hang coc déng chum d6i (hang coc thir 2 va
thir 6 tinh tir ngoai séng vao), moi hang gém 2 coc déng
xién 6:1, con lai 7 hang coc don déng thang. Budc coc theo
phuong ngang thir ty tir ngoai séng vao la: 1,9 + 4x4,5 +
3x3,9 m, hang coc ngoai clng dong cach tuyén mép bén
la 0,9 m; budc coc theo phuong doc la 5,6 m, Tong 50 coc
cha cau chinh la 660 coc. M6 ta chi tiét vé cong trinh thir
nghiém dugc trinh bay trong Bdng 2.1.

Qua khao sat, tdng s6 coc phat hién cd vét nit la 45
coc (19 coc tai phan doan 1 va 26 coc tai phdn doan 2). Cac
vét nut than coc xay ra trong khu vuc muc nudc dao dong
(Hinh 2.2}, trung binh mbi coc cé 2 - 3 vét nut, chiéu dai vét
nirt dao ddng tir 20 - 150 cm, A6 rdng vEtndt 0,3 - 1,1 mm,
co hién tugng xam thuc an mon bé tong do sinh vat (ha,
50...) trong moi truding nudcgay ra, cac vét nit doc than coc
va tring vai vi tri 6t thép Ung suat trude. Nhu vay, cac coc
khéng dam bao diéu kién lam viéc theo quy dinh [9]. Cin
phai co cac bién phap khac phuc va slia chira ngay.

Bang 2.1. Cac théng s& ky thudt cua cdng trinh tha nghiém [1]

| TT N6idung Théng s6 ky thudt

1 MNam dua vao khai thac 2008

2 Kich thudc bén 320x33

3 Cao trinh day thist ké -12,3 (hai d6)
Trong tai tau container/ 30.000 DWT

4 Lugng gian nudc D=42820T

LxBxTc 218x30,2x11,1

5 Coc bé téng cot thép D600-380

6 Bém tau HOM1000H E=550Tm;P=1051T

7 Bich neo 150T
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3. PHAN TICH ANH HUONG CUA VET NUT DEN
KHA NANG CHIU TAl cOC BE TONG COT THEP UNG
SUAT TRUGC

3.1. Kha ndng chiu tai cha coc ban diu

Trong qua trinh thi cbng xay dung cdu cang Bén Nghé
vao nam 2008, cong tac xac dinh siric chiu tai cda coc & hién
trudng duge ti€n hanh cho 5 coc cla cau chinh. Két qua thi

nghiém PDA cho 5 coc dugc trinh bay trong Bdng 3.1.
Béng 3.1. K&t qud thi nghiém xac dinh sic chiu tai
cua coc bang phurong phap bién dang ldn (PDA)
trong qua trirh thi céng xdy dung [2]

T T&ncg-:1 Ngay thi nghiém wi;j;ﬁﬁ;m
1 Cl 15/12/2007 368,0
2 C2 11/12/2007 3714
3 C3 3/11/2007 3519
4 C4 29/10/2007 376,8
5 5 01/10/2007 391.7

Can curvao két qua thir PDA cla coc trong giai doan thi
cting xay dung dugc trinh bay & bdng trén co thé thay suic
chiu tai cda cac coc con rat tot (trén 350 tan) va tuong A6
déng déu, dat giad tri trung binh 363,77 (tan).

3.2. Kha nang chiu tdi coc sau khi cé vét nit

Pé danh gid dnh hudng cia bé rong vét nit dén sursuy
gidm sic chiu tai cla coc, 3 trang thal dugc lua chon dé
phan tich, so sanh bao gom: (1) coc khéing xudt hién vét
nut, (2) coc xuat hién vét nut vai bé rdng nho hon 0,5 mm
va (3) coc xudt hién cac vét nit vai bé rdng lén hon 0,5 mm.
SUc chiu tai cha coc khéng cd vét nat duoge xac dinh dua
theo két qua thir nghiém coc trong qua trinh thi cbng cdu
cang vao nam 2007, két qua trinh bay trong Bdng 3.1. Dua
vao két qua Bdng 3.1 c6 thé thdy siic chiu tai cic coc & trang
thai nguyén ven déu lan hon 350 (tdn).

Hirh 3.1: Cng tac pha dé ban mat cdu va dam
g€ thinghiém PDA coc C1 va €2 [2]

D6i vdi trang thai (2) va (3), suc chiu tai dugc xdc dinh
theo phudng phap PDA dua trén khao sat va danh gia hién
trang muc &6 nut cac coc. Cong tacthi nghiém xac dinh suc
chiu tai cla coc bang phuong phap PDA duoc thuc hién
cho 2 coc cla cau cang & phan doan 1, coc C1 cb cac vét
nit doc than coc i bé réing tir 0,3 mm d&n 0,5 mm va coc



C2 6 vét nut than coc vdi bé rong lan haon 05 mm dén 1,1
mm nham muc dich xac dinh siic chiu tai tai thai diém hién
tai cla cac coc.

Bé tién hanh chng tac thi nghiém PDA cho 2 coc tai
vi tri nay can ti€én hanh pha d& bé téng ban mat cau, dam
ngang va dam doc € 16 cac dau coc, pham vi pha dé sao
cho di dé lap dat thiét bi va nguéi thuc hién cac thao tac
chudn bi, do dac va quan sat (Hinh 3.1).

Can cuf theo bado cdo két qua thi nghiém PDA do Vién
MNghién ciru Khoa hoc va Cong nghé hang hai thuc hién
thang 02/2021, suc chiu tai cda 2 coc C1 va C2 nhu Bdng
3.2. C6 thé nhan thay suic chiu tai cac coc gidm xudng dudi
300 (tdn) sau khi cd vét nut xudt hién (gia tri trung binh la
363,77 tan).

Bang 3.2. Két qud thi nghiém xdc dinh strc chiu tai

ctia coc bang phuong phap (PDA) [2]
Ngay Stic chiutai
TT | Tén<oc | thinghiém | thinghiém (tan)
1 C1 25/02/2021 297,06
2 C2 25/02/2021 209,75

Tién hanh so sanh ta thay siic chiu tdi cda coc bi anh
huéing rat nhiéu khi cé vét nit xay ra, gidm 22,5% siic chiu
tai khi vét nirt cé bé rdng tir 0,3 - 0,5 mm va gidm dén 73,4%
stic chiu tai khi vét nut cé bé réing trén 0,5 - 1,1 mm.

4, KETLUAN

Trong bai bao nay, nguyén nhan cing nhu anh hudng
clia cac vét nut dén khd nang chiu luc cda coc bé tong
cot thép Ung sudt trudc ding trong cong trinh ciu cang
da dugc chi ra. K&t qua khao sat, thi nghiém PDA tai hién
trudng cho thay:;

- Nguyén nhan cla cac vét nut trén than coc (phé
bién & doan muc nudc dao ddng) la do bé tong coc bi
xam thuc nén giam hoac khéng con dam bao chifc nang
bao vé cot thép tai khu vuc nay dan @én cot thép bi han r
va gay ra cac vét nut trong bé tbng, dac biét la trong khu
VUC nudc man,

-Qua thinghiém stric chiu tai hién trudng 2 coc Clva C2
thay kha nang chiu lue cla coc gidm dang ké so vdi s6 lidu
kiém dinh do Vién Khoa hoc va Cong nghé GTVT thuc hién
vao thdi diém nam 2007 (gid tri trung binh la 363,77 tan).
Con so sanh, d8i chiéu vai HO so tinh todn thiét ké thi suc
chiu tai cha coc thuc t& nhu trén co ban ddm bao yéu cdu
thigt ké (gia trindi luc tr két qua tinh toan két cu la: M =
17,27 Tm, N = 158,03 tdn; suic chiu tai tinh todn cla coctheo
datnén P = 2233 tan; theo vat liéu coc P = 227,17 tan.

- Theo quy dinh cda Bang 2 cOa TCVN 5574:2012 [10]
thi bé ring vét nit cla cdu kién bé ting khong cho phép
vuot qua 0.4 mm, con theo quydinh trong Bang 4 caaTCVN
7888:2014 [11] thi néu bé rbng vét nut cla coc bé téng cot
thép (ing suat trudce lan han 0,05 mm, thi coc dugc coi nhu
khéing dap Ung yéu cdu thiét k& va khong dam bao diéu
kién vé chiu lue, Tuy nhién, qua thi nghiém hién trudng ta
thay kha ndng chiu tai cha coc tuy gidm @&n 30% nhung
van ldn han gid tri suc chiu tai trong trong thiét ké ban ddu.
Vi vdy, kién nghi trong tinh toan chi nén khéng ché ing
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sudt trong cot thép va bé tbng, khtng can khdng ché bé
rong vét nut.

- Can ci vao két qua nghién clru trinh bay & trén, cac
dan vi lién quan céng trinh can tién hanh duy tu, sia chia
dinh ky, xr Iy cdc vét nut coc nham khéng ché khéng cho
vét nut phat trién thém, dé dam bao an toan cong trinh,
khéng lam anh hudng dén viéc khai thac cau cang theo
thiét ké ban dau.

Loi cdm on: Nghién cdu nay dugc tai trg bdi Trudng
Bai hoc Hang haiViét Nam trong D£ tai ma s6 DT 21-22:110.
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Chuyén déi dit liéu trong nghién ctu thuc nghiém

B TS.NGUYEN THITHU NGA; ThS. KIEU LAN HUONG

Trudng Bai hoc Cong nghé Giao thdng van tdi
W ThS. NGUYEN TUAN TU

Trudng Bai hoc Cong nghiép Ha Noi

TOM TAT: Treng nghién clu thue nghlém, mdt
trong nhing gid dinh pha bién nhit 48 véi phuong
phap phén fich théng ké 1a gid dinh da liéu phan
phé| chudn, vél gin nhu tit cd cac phan tich tham
=6 déu yéu cau gld dinh nay hodic theo cach nay hay
cach khac. Mac du khéng phal tat cd céc gid dinh
chuan téc déu lien quan tryc tidp dén phan phéi cla
mdt bién riéng |&, nhung viée dap Ung gid dinh nay
thuting dé dang hon néu mél bién trong phan tich
tuanthi theo phan phéi chuan, Song, khéng phai e
nao di lléu thue nghlém elng cb phan phél chudn,
Bé khic phyc diéu ndy, céthe ap dung phuong phap
chuyén dal dir liéu béng cach ap dung mét ham toan
hoc cho gia trj dir liéu ban dau dé tao ra bé dir liéu
mél gin hon vél dang phan phéi chudn, didu nay
sé thuan tién cho viéc phan tich mau do liéu thye
nghiém. Trong pham vi bal bao, médt =& cach déanh
gid phan phéi cla dd liéu va phép chuyén dai duge
dé cap, glip ngudl nghlén el cé cal nhin tBng quan
heon freng viée danh gia da liéu cda minh.

TU KHOA: Phan phéi chudn, dir lléu, chuyén g8,

ABSTRACT: In empirical research, one of the
moest common assumptions for statistical analysis
methods is the assumption that the data are normally
distributed, with nearly all paramefric analyzes
requiring this assumption or in some way. one way
or ancther. Although not all nermal assumplions are
directly related to the distibution of an Individual
variable, It s offten easier to safisfy this assumpfion
if each variable in the analysis conferms fo a nermal
distribution. But, the experimental data = not always
normally distributed. To overcome this, it is possible
te apply a data fransfermation method by applying
a mathematical functien fo the eriginal data value
fo creafte a new dataset that is closer fo the normal
distribution, which will be convenient. coenvenient for
cample analysiz of experimental data. Within the
cscope of the article a number of ways fe evaluate
the distribution of the data and the fransformation

58

are mentioned, helping researchers have a better
averview In evaluating their data.

KEYWORD 5: Mormal distribution, dat a, transformation.

1.DAT VAN DE

Phan phdi chudn con duge goi la phan phdi Gauss
(Gaussian distribution), mot phan phdi xac suat lién tuc rat
phé bién. Trong cudn Theorie Analytique des Probabilites,
nha todn hoc danh tiéng Carl FGauss phat trién cac dac
diém cua luat phian phéi chudn va chi ra rang ludt phan
phéi nay phi hgp vdi cac hién tugng tu nhién. Hiu hét cac
hién tugng sinh hoc tu nhién (nhu chiéu cao, trong lugng
cd thé, huyét ap, mat db xuong, chisd 1Q...) d8u cb thé mb
td bang luat phan phdi chudn mot cach chinh xdc, Phan
phéi chudn cda dai lugng ngdu nhién X, cé thé nhan moi
gia tri trén truc s6 thuc théa man phan phéi chudn néu
ham mat 86 cho bdi:

{x—pr )’
rd

2a [..”

1
XY= e

fix) =5 o

Trang do: p - Gia tri trung binh cla phan phéi; o
- Phurong sai cha phan phéi; o - Bd léch chudn cda phdn
phii; == = x = < [1]. Ngudi ta ki hiéu don gidn phan phéi
chudn la XeM (1, o). Cé nhiéu cach dé thé hién cac dac tinh
clia mét phan phdi xac sudt, nhu théng qua ham mat doé
xac sudt (co dang nhu hinh chudng, d8i ximg qua gia tri
trung binh x = p), né cho biét kha nang xdy ra cia moigia
tri clia bién ngdu nhién,

Hirth 1.1: D4 thi ham phén phdi chudn

Phan phéichuan la phan phixac sudt lién tuc déixing
xung quanh gia tri trung binh ca nd, hdu hét cac quan sat
tap hap xung quanh dinh trung tdm va xac suat dbi vai cac



gia tri xa trung binh gidm dan theo cd hai hudng. Cacgia tri
cuc tri & ca hai phia cha phan phdi la khé xdy ra tuong tu.
Trong khi phan phéi chudn la déi ximag, nhung khong phai
tat ca cac phan phdi dai ximg déu chudn nhu phan phai
Student's t, Cauchy va logistic.

Néu Xi ~ N(p, o), 1< i = n |3 cadc bién ngau nhién déc
lap, €6 gia tri trung binh X thi X ~ N{;;,crﬂz:& dinh ly gidi
han trung tam dugc xem la mit trong nhing dinh ly quan
trong nhat cla ly thuyétxac sudt, N6 cé thé gidithich taisao
rat nhiéu hién tuong tu nhién da quan sat dugc la tuong tu
nhu phan phéi chudn béi chiing co thé coi nhu dugce hop
thanh tu rat nhiéu cac bién c6 nhd hon. Trong nganh ky
thudt ndichung, thuyét nay cho phép thuc hién tham chiéu
théng ké cac dac tinh cla toan bd dam d6ng dua trén co
s& cla mét tap mau 6 kich thude n, dac biét nd cho phép
danh gia mic thong ké kha nang sai s6 di lién vai viéc udc
lrgng ky vong va phugng sai cia dam déng tir mot so liéw,
Chinh vi vay, ludt phan phéi chudn duge ing dung cuc ki
réng rai trong khoa hoc thuc nghiém, thi truéng ching
khodn va trong nhimg loai phdn tich do luong khdc. Co thé
nodi rang, phan phdi chudn la nén tang, la tru cdt cla tat ca
cac phan tich théng ké. Khéng ¢é ludt phan phdi nay ciing
¢t nghia la khéng cb khoa hoc théng ké hién dai. Khi cé day
s liéu quan satduoc, dua vao co sé Iy thuyét cha phan phoi
chudn dé dua ra cac két ludn quan trong lam tién dé cho
nhirng van & gidi quyét tidp sau.

Céac phuong phap thing ké tham s6 dugc phd bién
réng raivadugc sir dung trong cac nghién cuu thuc nghiém
ndi chung. Trong qua trinh phan tich cdn phai hoan thanh
ly thuyét cac gid dinh, chang han nhutinh chudn, tinh déng
nhdt cda phudng sai va khong c6 mai tuong quan gila cac
sai 50, Viéc thiéu tinh chudn cla cac lbilaitquan trong trong
thir nghiém cha Fisher, Tuy nhién, nd cé thé dnh hudng dén
tinh déng nhat cda phuang sai chl yéu khi céd su khac biét
lén vé s8 lugng quan sat trong cac nhom hoac phuang
phap. Su khtng ddng nhat nay thudng di kém vdi cac bién
khéng binh thudng, vi vay, khuyén nghi ring cac phép bién
ddi dugc ap dung d€ 6n dinh phuong sai va chudn héa cac
phan hdi[2, 3,4].

Trong thuc t&, nhiéu d liéu nghién cdu néi chung
khéng hoan thanh cac gid dinh co ban dé dp dung théng
ké tham s6 béi vi chung vé cd ban 1a rdi rac. Diéu nay giai
thich tai sao cac bién thuéng khéng duoc diéu chinh dén
phan phéi chudn nhu phan phdi nhi thifc hay phan phdi
xac sudt rdi rac Poisson [5). Cac phuong phap théng ké phi
tham s6 la can thiét vl chung khéng phu thudc vao dang
phan phéi dir liéu, cé thé dugesirdung cho cdc mau nho va
thuéing nhanh hon, don gidn hon dé ap dung.

2, PHUONG PHAP PANH GIA DU LIEU

Mét s6 cong cu 46 hoa va théng ké cod thé duoc s
dung dé danh gia xem di liéu cda ban cé tuan theo phan
phéi chudn hay khéng, bao gém:

- Biéu 46 Histogram cho biét tan sudt xudt hién cac gia
tri khac nhau cla mét bién trong di liéw Biéu do thudng
dugc mé ta bang mot loat cac thanh dugc sap xép doctheo
truc x (dai dién cho cac gia tri cha bién) vai d6 dai cla cac
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thanh dugc hién thi doc theo truc y (dai dién cho tan sudt
clia cac gia tri), xem duding cong phan phdidi liéu cé gidng
hinh chudng hay khéng;

- Kiém tra phan phdi chudn xem gia tri P cd ldn hon
muc v nghia a = 0,05;

- Xem biéu @6 phan phéi chudn cac diém di liéu co
bam sat dudrng thang.

Probsbility Plot of Rn
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Hirh 2.2: Phin phdi khdng chudn

Vi du tap di lidu & Hinh 2.1 cho thay cac diém phan
phéi ndm doc theo duéng chudn va ndm trong khodng gidi
han, cd thé coi cac dir liéu tudn theo quy ludt phan phdi
chudn. Thém vao d6, gid tri p cla bd dir liéu 13 0,916 ldn hon
nhiéu micy nghia a la 0,05.Trong khi d6 & Hinh 2.2, vdikich
thudc mau lén (n= 400 > 200), phép kiém dinh Anderson-
Darling co thé phat hién ra nhiing bién bdt thuéing nhd, chi
ra tinh khong binh thudng (p < 0,005) mac du di liéu phan
phéi bam sat dudng chudn.

3. CAC NGUYEN NHAN DAN DEN DU LIEU PHAN
PHOI KHONG CHUAN

*Gid tri cure tri, ngoai lai:

Qua nhiéu gia tri cuc tri, ngoai lai trong mot tap diliéu
séddn dén phan phdi sailéch. Tinh chudn cla dir liéu cé thé
dat dugc bang cach lam sach dir liéu. Biéu nay lién quan
dén viéc xac dinh 16i do luing, 16i nhap di liéu va cac 15i
ngoai & d6ng thai x6a ching khéi dir liéu vi nhimg ly do
hgp l&. Ban chat cda di liéu dugc phan phdichudn la cé thé
mong dgi mot ty |& nhd cac gia tri cuc tri. Cac gia tri cuc tri
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chi nén dugc giai thich va loai bé khdi diliéu néu céd nhiéu
gia tri han mong dgi trong diéu kién binh thuéng.

* Chiéng chéo cta hai hodc nhiéu quy trinh:

D lidu c6 thé khéng dugc phan phdi binh thudng v
nd that su @&n tu nhiéu qua trinh hodc tir mot qua trinh
thudng xuyén thay d6i. Néu hai hodc