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BAI BAO KHOA HQOC
Danh gia dién bién xam nhap man trong mua kiét & dong bang séng Ciru Long
dén nam 2030
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thién tai cho tinh Daknéng
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tinh Khanh Hoa theo kich ban I va anh hLmng cta bién déi khi hau

Nghién ciru ché tao xop polyurethane cé bé mat ky nwéc va ing dung trong
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hudng cla khi va nudc va
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BAI BAO KHOA HOQC

DPANH GIA TiNH KHA THI KHI SU DUNG TRi TUE NHAN TAO KET HQP
VOI LY THUYET MO DE PHAN TiCH, PANH GIA RUI RO TRONG
QUA TRINH THI CONG CONG TRINH BE KE BIEN O VIET NAM

Nguyén Vin Son"’, Nguyén Pinh Chirc’, Nguyén Hiru Hué', L& Xuan Thing’

Tém tit: Viét Nam c6 duong bo bién dai hon 3.200 km, déng vai tro trong yéu vé kinh té, xa héi va an ninh
quoc phong. Trong boi canh bién doi khi hdu va miede bién ding, cong trinh dé ké bién tré thanh “tuyén
phong thu” quan trong, bao vé khu vic ven bién khdéi xéi 16, ngdp lut, xam nhap magn. Tuy nhién, giai dogn
thi céng dé ké bién lai tiém dn nhiéu rii ro, do chiu tic ddng dong thoi ciia cdc yéu to ti nhién (séng, gio,
thity triéu), yéu t6 ky thudt (chat lwong vit liéu, thiét bi, nén mong) va yéu té té chirc (tién do, nhan luc).
Nhiéu nghién ciku trén thé gidi va trong nmede di ap dung tri tué nhan tao (AD), 1y thuyét mo (Fuzzy Theory)
hodic két hop ca hai dé quan 1y riii ro trong xdy dung. Tuy vdy, da so tdp trung cho giai doan vin hanh cong
trinh hodc dw bdo x6i 16, chua di sau vao quy trinh thi cong dé ké bién. Bai bdo ndy tong hop cdc cong trinh
nghién civu tiéu biéu, phan tich 16 hong (gap) va dé xudt hwéng tiép can AI-Fuzzy nham gidi quyét bai todn

rui ro thi cong dé ke bién & Viét Nam mét cach toan dién.
Twr khéa: Rui ro, dé ke bién, tri tu¢ nhan tao, Iy thuyet mo.

1. PAT VAN BE

Giai doan thi cong dé ké bién 1a lic cac nguy co
riii ro xuat hién nhiéu va phirc tap, nhu: Cac bién
dong cua song, thiy tricu, bio, gié mua... c6 thé giy
anh huong tryc tiép dén tién do va an toan thi cong.
Yéu tb ky thuat (két cu nén mong, chat luong vat
lidu, cong nghé thi cong) va yéu tb to chirc (tién do,
nang lyc nha thau, nhan lyc, miy méc) déu tiém an
nguy co dan dén sut lun, sat 16, hodc cham tién do
thi cong, phat sinh chi phi.

Mic du di c6 nhiéu nghién ciru vé rui ro cong
trinh dé k& bién nhung hau hét tap trung vao giai
doan khai thac, van hanh hodc du bao x6i 10, bién
dong bo bién. Rui ro trong giai doan thi cong chwa
duoc quan tam da sadu. Bén canh d6, phuong phap
truyén théng trong quan 1y rai ro nhu phuong phap
thong ke, kinh nghiém gip phai nhidéu khé khin
trong bdi canh dir liéu 16n va bat dinh hién nay.

Trong béi canh cach mang cong nghiép 4.0, tri
tué nhan tao (AI) ndi 1én nhu nhitng cong cu hiru
ich, cho phép xtr Iy dit li¢u 16m (Big Data), du bao xu
hudng, phat hién cac miu 4n trong khéi dit liéu hdn
hop (thuy vin, dia chat, tién do...). Ly thuyét mo hd

lTru”d'ng Dai hoc Thuy loi

’Céng ty TNHH MTV 59

S Nong nghiép va Méi truong Ha Noi
" Tic gid lién hé

trog mo hinh hoa cac bién sd khong chic chén, dinh
tinh (chat luong vat lidu, kinh nghiém k§ su...)
thanh nhing gi tri c6 thé tinh toan, danh gia rui ro
linh hoat hon.

Tuy nhién, sy két hgp Al-Fuzzy trong giai doan thi
cong cong trinh dé ké bién ¢ Viét Nam dén nay van
con han ché, chua ¢ nhiéu coéng trinh nghién ctru va
thyc té trién khai. Viéc xay dung mot mé hinh quan ly
rui ro dya trén Al-Fuzzy, khai thac uu diém cua ca hai
k¥ thuat, dugc ky vong s& giai quyét nhiing ton tai ctia
mdi phuong phap, dong thoi ning cao hiéu qua thi
cong, phong ngira su ¢, tiét kiém chi phi.

2. TONG QUAN NGHIEN CUU

2.1. Nghién ciru quéc té

Céc nghién ciru trén thé gii vé str dung Al hodc
Fuzzy trong phan tich, danh gia rti ro hoac trong
linh vure quan 1y xy dung noi chung, vé sir dung Al
c6 thé ké dén mot sd nghién ciru dién hinh sau:
Nghién cuu “Modeling labor costs using artificial
intelligence tools” (Momade, MH, Durdyev, S.,
Dixit, S., Shahid, S., & Alkali, AK, 2022). M6 hinh
hoa chi phi lao dong bang cac cong cu tri tué¢ nhin
tao. Nghién ciu “The application of artificial
intelligence for construction project planning”
(Victor, N.O.C, 2023), ing dung tri tué nhan tao dé
1ap ké hoach dy an xay dung. Nghién ctru chi yéu
tap trung vao dir liéu c6 sin dé danh gia tiém ning
ung dung tri tué nhan tao dé lap ké hoach cua dy an
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xdy dung. Nghién cou “Infegrating Building
Information Modelling (BIM) and Artificial Intelligence
(Al) for Smart Construction Schedule, Cost, Quality,
and  Safety  Management:  Challenges  and
Opportunities” (Rane, N., 2023) Nghién ctru chi ra
nhiing thach thirc va co hoi khi tich hop M6 hinh thong
tin xay dung (BIM) va Tri tu¢ nhan tao (AI) dé quan Iy
tién do, chi phi, cht lugng va an toan xay dyng.

Céc nghién ciru da cho thdy tiém ning khi tng
dung tri tug€ nhan tao trong cac nhi€ém vu quan ly du
an nhu tién d9, ning sudt lao dong, chat lwong, an
toan lao dong.

Ly thuyét mo dwgc ra doi tir rit sém, nén cac
nghién ctru st dung 1y thuyét mo trong cac linh vire
khoa hoc k¥ thuét néi chung va quan ly xay dung
noi riéng rat phong phu, dudi day 1a mot s nghién
ctru dién hinh: Nghién ctu “Combining multi-
criteria decision making (MCDM) methods with
building information modelling (BIM): a review” ,
(T. Tan, G. Mills, E. Papadonikolaki, Z. Liu, 2021).
Tac gia két hop 1y thuyét mo véi BIM dé khuyén
nghi cac phuong phap hd trg ra quyét dinh trong
quan ly xay dung. Nghién ciru “Sustainable material
choice for construction projects: a life cycle
sustainability assessment framework based on BIM
and fuzzy-AHP”, (K. Figueiredo, R. Pierott, A.
Hammad, A. Haddad, 2021). Tac gia két hop ly
thuyét mo va AHP trong danh gia vat liéu xay dung.

Thong qua cac nghién ctru vé 1y thuyét md gin
day, c6 thé thiy tiém ning trong viéc ing dung 1y
thuyét mo két hop v6i cac cong cu tinh toan khac
trong linh vyc quan ly xay dung.

2.2. Nghién ctru trong nuéc

Céc nghién clru trén trong nude vé sir dung Al
hoac Fuzzy trong phén tich, danh gia rui ro khi thi
cdng cac cong trinh noéi chung hodc cong trinh dé ke
bién noi riéng c6 thé ké dén cac nghién ciru sau:
Nghién ctru “Ung dung 1y thuyét tip mo trong lap
tién d6 thuc hién du an xay dyng tai khu vuc déng
bang song Ciru Long” (Trwong Cong Bing, 2022).
Nghién ctru quan 1y rii ro cho cac dy an dau tu phat
trién d6 thi tai Ha Noi (Nguyén Thi Thay, 2020).

Qua phan tich cac nghién ctou trong va ngoai
nudc cho thay: Phan 16n nghién ctru trong va ngoai
nudc tdp trung vao rui ro vin hanh, bao tri cong
trinh dé k¢, thiéu cac nghién ctru riéng vé rii ro thi
cong. Mic du Al hay 1y thuyét mo da chirg minh
tinh wu viét nhung it cong trinh két hop AI-Fuzzy
trong diéu kién thi céng v6i nhiu yéu td bit dinh.

Hon nita, co s& dit lidu thi cong dé ke bién & Viét
Nam con phan tan, gdy khé khin cho viéc huin
luyén mo6 hinh Al-Fuzzy trén quy md 16n.

3. TRI TUE NHAN TAO (AI) KET HQP VOI
LY THUYET MO (FUZZY THEORY) TRONG
DPANH GIA RUI RO THI CONG

Cho dén nay, Tri tué¢ nhan tao da khéng dinh
dugc vu diém 16n trong nhiéu linh vuc doi séng xa
hdi va nghién ctru, cac bai toan thuong xuyén dugc
sir dung va khai thac c6 thé ké dén nhu phan tich dir
liéu 16n, hoc sau, hoc may hay du bao, hd tro ra
quyét dinh. Bén canh d6, duoc biét dén 1a mot trong
nhitng cong cu hitu dung cho viéc tinh todn cac yéu
td bat dinh, Ly thuyét mo duge st dung trong cac
bai toan nhu xir 1y cac bat dinh, phan cap rui ro (thay
vi danh gia nhi phan, md hinh md cho phép xép
hang rui ro theo nhiéu cap do)

Dua trén nhiing bai toan ma Al va Fuzzy da thuc
hién trong thoi gian qua, khi két hgp Al-Fuzzy trong
tinh toan danh gia rii ro s& tao ra wu diém cong
hudéng: Al manh vé du bao tur dir li€u, Fuzzy gidi
dién dat bién s6 bat dinh nén khi két hop gitip giam
sai s, phii hop véi thuc tién thi cong ngoai troi.

3.1. Thiét 1p mé hinh AI-Fuzzy

Muc tiéu cua mo hinh Al-Fuzzy 1a udc lugng, du
bao “Chi sb rui ro” dya trén tap bién ddu vao gom
cac yéu tb tu nhién (song, gio, thuy tricu), yéu t6 k¥
thuat (dia chat, vat liéu, nén méng) va yéu t6 t6 chirc
(tién @0, ndng lyc thi cong, quan 1y).

C6 nhiéu cach két hgp AI va Fuzzy, phd bién
nhit 14 mo hinh ANFIS (Adaptive Neuro-Fuzzy
Inference System): Lop 1 (Fuzzification): Chuyén
gid tri ddu vao thanh gia tri md theo ham thudc
(membership function). C6 thé dung ham tam giéc,
ham Gaussian... Lop 2 (Rule): Xay dung tap luat
mo IF-THEN duya trén kién thirc chuyén gia va dir
li€u thyc nghiém. Lép 3 (Normalization): Tinh mirc
kich hoat quy tic (firing strength) va chuan hoa. Lop
4 (Defuzzification): Két hop két qua tir cac luat mo
dé dua ra gia tri dau ra (chi sd rui ro). Lop 5
(Output): Hoan tit budc giai mo, cho ra két qua
dang sb (vi du, thang 0-10).

3.2. Phuong phap va ngudn dir li¢u thu thap
dé huén luyén mé hinh

Trong giai doan thi cong dé ke bién, dir liéu co
thé dugc thu thap tir nhidu ngudn khac nhau, cu thé
nhu sau: S6 liéu vé song, gio, thuy tridu, bio...
thuong do cac tram quan tric qudc gia hoic dia
phuong cung cdp. Ho so khao sat dia cht cong
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trinh, ban dd dia hinh khu vuc ven bién, do dac thuc
dia (thi nghiém xuyén tinh, khoan khao sat). Thong
ké ndi bo tir don vi thi cong, bao gdm: ngay gid thuc
hién, khéi luong vat tu, chit luong vat lidu, sé lugng
may moéc, nhan sy, mic d0 tuan thi an toan lao
dong. Kinh nghiém tir chuyén gia va cac vu viéc
tung xay ra ¢ cong trinh tuong tu gitp md hinh Al—
Fuzzy nhan dang sém mAiu rai ro. Cac s liéu tong
hop c6 thé thu thap tir don vi quan 1y nha nudc nhu
Chi cuc thuy loi cua céac dia phuong hodac Ban Quén
1y cac du an cong trinh cua tinh.

Khi dit liéu dugce thu thap day di va chudn hoa, md
hinh Al-Fuzzy s& huén luyén trén bo dir liéu qua khu,
sau d6 kiém dinh va thir nghiém véi dit liéu moi.

3.3. Cac thuit toan huin luyén

Dé mo hinh Al-Fuzzy tu dong diéu chinh tham
) (toa d¢ tam, do rong ham thudc, trong sb trong
cac luat mo), c6 thé dung:

Thuat toan lan truyén nguoc (Backpropagation):
Tbi wu dua trén gradient, lién tuc cép nhét tham s6 dé
giam sai s6 gitta dau ra md hinh va dit liéu quan sét.

Phuong phap lai (Hybrid): Phbi hop thuat toan
lan truyén ngugc va binh phuong tdi thiéu (Least
Squares Estimation) nhim ting toc do hoi ty; ap
dung phd bién trong ANFIS.

3.4. Phwrong phap tdi wu h6a mé hinh

Chia dit liéu thanh ba tap: huan luyén (train),
kiém dinh (validation) va thir nghiém (test). Piéu
nay gitp tranh qua khop (overfitting). Giam sai s6
qua cac chi sé6 nhu MSE (Mean Squared Error),
RMSE (Root Mean Squared Error), MAE (Mean
Absolute Error). Néu sai sd tap kiém dinh khong
giam nita, dimg huan luyén sém (early stopping).

Kiém chimg mé hinh bang phuong phap so sanh
voi mo hinh thong ké truyén thng (vi du, hoi quy
tuyén tinh), hodc mé hinh AI don thudn (mang no-
ron), hodc Fuzzy don thuan.

Dir lidu
(dia chat, thiy vin, tién
do, nhén lyc...)

l

M6 dun xu ly dir liéu so
bo (chuan hoa, ma hoa,

loc nhidu...) Xay dung m6 hinh

Xay dung ham thuge

l l Tich hop Al

Ly thuyét mo | — M6 hinh Al-Fuzzy i -Huan luyén m6 hinh
-Giai mg, t0i wu trong so

I Xay dung kich ban T

Xay dyng tap lugt mo . -
YiCMRE P Kiém dinh mé hinh

Cap nhit va dy bao
HO trg ra quyét dinh

Hinh 1. M6 hinh nghién curu

3.4. Piém méi va tinh kha thi khi 4p dung Al —
Fuzzy trong danh gia riii ro khi thi cong dé ke bién

Dua trén wu diém ctua mdi phuong phap va cac
ri ro thudng gip trong thi cong dé ke bién, khi két
hop Al va Fuzzy trong danh gia rui ro khi thi cong
cong trinh dé ké bién c6 thé img dung trong mot 6
bai toan sau:

a) Tu dong hoa va giam sat thoi gian thuc:

C6 thé dung thiét bi cam bién (IoT) va camera
quan sat tién d6 thi cong, chét lugng bé mit, vi tri
may moc... Hé Al-Fuzzy lién tuc cap nhét di li€u,
ty dong ra bao cao hodc canh bao khi phat hién bat
thuong (vi du: sat 10, nén moéng khong dat yéu cau).
Tién hanh phén tich da chiéu, két hop yéu t6 kinh té
— k¥ thuat — moi truong. Nho do, cac phuong an thi
cong dugc danh gia mot cach toan dién, giup lanh
dao du an t6i wu hoa quyét dinh (lwa chon vat liéu,
bién phap thi cong, tién d6 hop 1y).

b) Kha ning “hoc” va lién tuc cai tién

Sau mdi giai doan thi cong hoic sau mdi cong
trinh, dit liéu duoc hé théng ghi nhin va “hoc” dé
hiéu chinh mé hinh. Pidu nay cho phép Al-Fuzzy
ngay cang chinh xac khi ing dung cho cac du an
mdi hodc cong trinh dé ke khac ¢ Viét Nam.

¢) Hiéu qua vé mat kinh té — xa hoi

Nho phan tich rai ro chinh xac, nha thau c6 thé
tranh lang phi do xtr Iy su ¢6 cham tré hodc gia cb
qua mirc. Viéc phat hién som nguy co sy cb, bao
dam an toan cho ngudi lao dong, thiét bi va cong
trinh. Ngoai ra, cong trinh dé ke dugc thi cong dung
ky thuat, bén viing, phuc vu lau dai, giam nguy co
tai dau tu, nang cao chit luong séng cho ngudi dan.

3.5. Thach thirc va khuyén nghi

Mic du c6 thé thdy duoc nhitng wu diém va tinh
kha thi cta viéc ap dung két hop Al véi Fuzzy trong
nghién ctru phan tich rai ro khi thi cong cong trinh
dé ke bién, tuy nhién bén canh nhiing wu diém khi
van dung 2 cong cu nay thi van c6 nhitng thach thirc
can phai lvu ¥ nhu sau:

Thyc trang & Viét Nam cho th.'?iy cac du an thi
cong dé ke bién thuong thiéu hé thong giam sat dong
bd. Dit li€u thiy van, dia chat tai ting vi tri cu thé
chua dugc Iuu trir du 1au va chuan héa. Vi vay, can
xay dung co s dit liéu tap trung; trang bi cam bién
cho cac du 4n, xay dung quy chuan qubc gia vé luu
trlr, chia sé dir liéu.

Viéc van hanh hé théng Al-Fuzzy doi hoi doi ngii
k¥ thuat c6 chuyén mén, ciing nhu ha ting may chu,
duong truyén dit manh. Vi vdy, can ting cuong dao
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tao chuyén sau vé AL 1y thuyét mo tai cac truong dai
hoc, vién nghién ciru; khuyén khich hop tic cong —
tu dé ddu tu co s& ha ting dién toan.

4. AP DUNG NGHIEN CUU CHO MOQT DU AN

D¢ kiém ching hiéu qua cia mo hinh, nhom
nghién cuu da ap dung md hinh Al-Fuzzy cho mot
du an xay dung dé ké bién tai khu vuc ven bién
thuoc mién Trung Viét Nam. Cac bién sé dau vao
gom: Song (W), Gi6 (V), Thuy triéu (T), Dia chat
nén mong (G), Chét luong vat liéu (M), Nang luc thi
cong (C), Hiéu qué quan ly du an (P)

M&i bién sé dugc phan chia thanh 3-5 ngdn ngi
mo (thdp, trung binh, cao...) va dinh nghia ham
thudc theo dang hinh tam giac hodc hinh chuong. Dix
liéu dau ra 1a “chi s6 rai ro” (Risk Index), dugc chia
thanh 5 cap do tir “rat thip” dén “rat cao”.

a) Khu viee va diic diém cong trinh

Vi tri cong trinh: Xay dung ké bién chéng x6i 16,
bao vé khu dan cu, tinh Ninh Thuan

Quy mo: Pé ké dai 2 km, két ciu chinh bang khéi
bé tong 16n (tetrapod) va da hoc.

b) Cic bién dau vio

7 bién dau vao, dugc chia thanh ba nhom: Ty
nhién, K¥ thuat, Quan ly. Song (W): Khoang gia tri

trong dit liéu huan luyén: 0,5 — 4,0m, gi4 trj trung
binh: 2,0m. Gi6 (V): Khoang gia tri: 5 — 25m/s, gia
tri trung binh: 14 m/s. Thay triéu (T): Khoang dao
dong: 0,8 — 3,5m, gia tri trung binh: 2,1m. Pic diém
dia chat nén méng (G): Dang s6 roi rac: {1, 2, 3, 4}
(1 = rat yéu, 4 = rat tot). Chat luong vat lidu xay
dung (M): O déy gia dinh thang 0 — 10 (0 = rat kém,
10 = rat tbt), gia tri trung binh: 7. Nang Iyc thi cong
(C): Thang 1 — 5 (1 = rt kém, 5 = rat tot). Panh gia
dua trén thiét bi, kinh nghiém nha thau, nhin luc
chuyén moén. Hiéu qua quan ly du an (P): Thang 1 —
5 (1 = rat kém, 5 = rat tbt). Panh gia qua tién do,
gidm sat, an toan lao dong, phdi hgp nha thiu

¢) Dt ligu diu ra

Chi s6 rti ro (R): Trong minh hoa nay, ta sir dung
thang 0 — 10, v6i cac mirc: R < 2: Rat thap; 2 <R <
4: The”ip; 4 <R < 6: Trung binh; 6 <R < 8: Cao; 8 <
R < 10: Rét cao.

d) Xur ly dir liéu va ma hoa mo

Soéng (W) duoc chia lam 3 mbrc: Thip (0-1,5),
Trung binh (1-3), Cao (2,54,5). Dung ham thudc
tam giac hodc hinh chuéng.

Tuong tu cho Gi6 (V), Thiy triéu (T), Dia chit
(G), Vat licu (M), Nang luc (C), Quan ly (P).

Bang 1. S6 liéu ciia dw 4n

STT Wm) | Vms) | Tm) | G(-4) | M(©-10) | C(1-5) | P(1-5) R
1 1 10 1,2 3 8 4 4 3
2 2,5 15 2,8 2 7 3 3 6,2
3 3,8 22 3 1 5 2 2 8,5
4 1,2 12 1 4 9 5 5 2,5
5 2 14 2 2 6 3 4 5,8
6 3,5 18 2,7 2 6 3 3 7,5
7 4 25 3,5 1 4 2 2 9,2
8 0,8 5 0,9 3 8 4 4 2
9 2 10 3 3 6 4 3 4,9
10 3,2 17 2,5 2 5 3 3 7

Ghi chu: “R” la muc do rii ro dwoc woc luong hodc quan sat tie chuyén gia/dir liéu thuc dia o dy an

twong tw (lam nhén cho qud trinh hudn luyén).

e) Thiét Igp H¢ suy lugn mo
Céac quy tic mo dugc xdy dung dua trén kién
thirc chuyén gia va dir liéu quan sat. Ap dung mo
hinh suy luan mo Mamdani, Phuong phap gidi mo:
Phd bién 1a trong tam (centroid).
f) Tich hop AI dé tw dong huén luyén
Céu tric mang: 5 16p (16p ham thudc, 16p luat,
16p chudn hoéa, 16p ham két luan, 16p dau ra).
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Quy trinh:

- Khoi tao tham s ham thude mo (vi du: d6 rong,
tam cua cac ham Gaussian hay tam giac).

- Dung thuat toan lan truyén ngugc
(backpropagation) két hop hoi quy binh phuong t6i
thiéu (least-squares) dé cap nhat tham sd.

- Tinh sai s6 (MSE, RMSE) giita gia tri du bao
cta ANFIS va nhan R quan sat.
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- Lap lai cho dén khi sai s6 hoi tu hodc dat sb
vong lap t6i da.

Kiém dinh chéo

- Chia dir liéu thanh: 70% (huan luyén) — 15%
(kiém dinh) — 15% (thtr nghiém).

- Tranh overfitting bang cach dimg som (early
stopping) khi sai s6 kiém dinh khong giam.

2) Két qud va thio ludn

Sau khi thuc hién ta thu duoc két qua nhu sau:

Bing 2. Két qua so sanh mé hinh AI-Fuzzy véi phwong phap thong ké truyén thong

Phwong phap MSE | RMSE |D§ chinh xdc phéan loai (%)
Thong ké truyén thong 0,078 | 0,279 76,3
Al-Fuzzy (ANFIS) 0,045 | 0,212 87,5

Két qua cho thdy md hinh Al-Fuzzy (ANFIS) cho
sai sb trung binh (MSE) va sai s6 can bac hai
(RMSE) thip hon so véi phuong phap thdng ké
truyén théng. Pong thoi, do chinh xac trong phan
loai mirc d rui ro cua mo hinh Al-Fuzzy cao hon
(87,5% so v61 76,3%).

5. KET LUAN VA HUONG NGHIEN CcUU
TIEP THEO

Viéc phan tich va danh gia rti ro trong qua trinh
thi cong dé ke bién 1a hét strc quan trong dé bao dam
tién @6, cht luong, an toan va tiét kiém chi phi. Qua
tong quan nghién ctru trong va ngoai nudc, co thé
thiy khoang trong trong ung dung AI-Fuzzy mot
cach toan dién cho rui ro thi cong dé ke. Bai bao da
trinh bay md hinh danh gia rai ro trong thi cong dé
ké bién ¢ Viét Nam dua trén sy két hop gitra tri tu¢
nhén tao va 1y thuyét md. Mot bai toan cho thay, mo
hinh cho két qua tich cyc, thé hién & kha ning ning
cao do chinh xac trong du bao, hd tro cac nha quan
1y va k¥ su dua ra nhitng quyét dinh t6i wu. Khi két
hop cong cu Al va Fuzzy cho thay uu va nhugc
diém sau:

1) Uu diém: Mb hinh két hop Al va Iy thuyét mo
tan dung duoc wu thé ciia ca hai phuong phap: tinh
thich nghi va kha nang xu ly di li¢u lén cua Al,
cung véi kha ning biéu dién ngdn ngit tw nhién cua
FIS. Két qua phan tich rui ro truc quan, gitip cac nha
quan 1y d& dang ra quyét dinh.
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Abstract:
EVALUATING THE FEASIBILITY OF USING ARTIFICIAL INTELLIGENCE COMBINED
WITH FUZZY THEORY TO ANALYZE AND ASSESS RISKS IN THE CONSTRUCTION
PROCESS OF COASTAL DIKES AND EMBANKMENTS IN VIETNAM

Vietnam has a coastline of over 3,200 km, playing a crucial role in economic, social, and national security
matters. In the context of climate change and rising sea levels, coastal dikes and embankments have become
a vital "defense line," protecting coastal areas from erosion, flooding, and saltwater intrusion. However, the
construction phase of these coastal structures poses numerous risks, as it is simultaneously influenced by
natural factors (waves, wind, tides), technical factors (material quality, equipment, foundations), and
organizational factors (scheduling, manpower). Many studies around the world and in the country have
applied artificial intelligence (Al), fuzzy theory or a combination of both to manage risks in construction.
However, most of them focus on the project operation phase or erosion forecasting, and have not gone
deeply into the sea dike construction process. This article synthesizes typical research projects, analyzes
gaps and proposes an Al-Fuzzy approach to comprehensively solve the problem of sea dike construction
risks in Vietnam. At the same time, the additional article describes in detail the process of establishing the
Al-Fuzzy model, optimization methods, and suggestions on how to collect data, the impact of the results on
policy/planning, and management organization to improve implementation efficiency.

Keywords: Risk, coastal dikes and embankments, artificial intelligence, fuzzy theory.
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