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TIEP CAN HIEN DAI TRONG THIET KE LU VA AN TOAN DAP:
BAI HQC TU ICOLD BULLETIN 170 VA PINH HUONG CAP NHAT
TIEU CHUAN TRONG NUOC

Nguyén Ngoc Tuin, Pd Ngoc Anh

Vien Thuy dién va nang lLfong tdi tao

Nguyen Quoc Diing

Héi Pdp 16n va Phdt trién nguon niede Viét Nam

Tém tit: Thiét ké thuy van dong vai tro nén tang trong xdy dung cong trinh thuy loi, thuy dién
va phong chdng thién tai, bao dam cong trinh van hanh an toan va hiéu qua. Trong do, tinh toan
lii thiét ké la ngi dung trung tam, quyét dinh quy mé, chi phi dau tw va mirc dé an toan cho ha du.
Trén thé gioi, nhiéu t6 chirc dd ban hanh hwéng dan ddnh gid i va an toan ddp; déic biét,
ICOLD da tong hop cdc phwong phdp tiép cdn hién dai trong Ban tin 170, thé hién xu huéng
thiét ké diea trén danh gid rui ro va quan ly bdt dinh. Bai bao trmh bay két qua phan tich, S0
sdnh giita cdc tiéu chudn thuy van cong trinh trong nweoc va quoc té, nham lam ré sw khdc biét vé
co 5o khoa hoc — ky thudt va dé xuat dinh hwong cdp nhdt tiéu chudn Viét Nam theo hwong hoi
nhdp, hién dai va phdt trién bén viing.

Tir khoa: Lii thiét ké, an toan ddp, phan tich rii ro.

Summary: Hydrological design plays a fundamental role in the development of hydraulic,
hydropower, and disaster prevention structures, ensuring their safe and efficient operation.
Among these tasks, the determination of the design flood is central, as it directly influences the
scale, investment cost, and downstream safety of the project. Globally, numerous organizations
have issued guidelines on flood estimation and dam safety; notably, the International
Commission on Large Dams (ICOLD) has compiled modern approaches in Bulletin 170,
reflecting a contemporary design philosophy based on risk assessment and uncertainty
management. This paper presents an analysis and comparison between national and
international standards on hydrological design for hydraulic structures. The comparison
highlights scientific and technical differences and proposes directions for updating Vietnamese
standards toward integration, modernization, and sustainable development.

Keywords: Design flood, dam safety, risk analysis.

1. BOI CANH LU LUT CUC DPOAN
VA TAM QUAN TRONG CUA AN
TOAN DAP

khéng du ning luc thiét ké, hau qua c6 thé hét
strc nghiém trong, dan dén v& dap va gay ton
that 16n vé nguoi, tai sdn va moi truong ha du.

Su an toan cua cac dap, ho chira va cong trinh
thity loi 14 yéu t6 then chdt bao dam phat trién
bén viing va an ninh quéc gia, dac biét trong
bdi canh bién doi khi hau lam gia ting tin sut
va cuong dg cua cac hién tuong thoi tiét cuc
doan. Thuc té cho thiy, khi cong trinh xa i
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Do d6, viéc x4c dinh chinh xac 1ii thiét ké 1a
nhiém vu cot 161 trong thiét ké va quan ly an
toan dap.

Céac sy kién 1ii ddc biét nim 2024 tai hd Thac
Ba va thuy dién Ban V€ la minh chung cho
nhirng han ché ctia h¢ thong ti€u chuan thiét ké
thiy van theo hudng truyén thong trong di€u
kién khi hau bién doi.

Trude day, cong trinh Thac Ba duoc thiét ké
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dua trén tran 10 lich s nam 1961 vo6i luu
luong dinh khoang 4.000 m?3/s. Tuy nhién, bao
s6 3 (Yagi) ndm 2024 di tao ra luu luong 1én
té1 5.600 m3/s, vuot xa gia tri thiét ké va gﬁn
gip d6i nang luc xa lii cta dap chinh, budc hd
phai van hanh khan cdp dé bao dam an toan.

Tinh hudng tuong tu xay ra tai thuy dién Ban
Vé (Nghé An), khi luu luong dinh la ngay
23/7/2024 dat 12.800 m3/s' — vuot tan suat 1u
kiém tra 10.500 m3/s. Mic du hd d3 cit giam
74% luu luong dinh dé giam ngap ha du, song
muc nudc dang nhanh budc don vi van hanh
phai chuyén sang ché d¢ van hanh bat thuong.
Pay 1a dau hiéu canh bao vé& gidi han cua
phuong phap thiét ké dya hoan toan vao dir
liéu lich sur.

Nhing sy kién nay cho thiy phuong phap thiét
ké thuy van truyén théng, von phu thudc vao
chu01 s6 liéu qua khir va gia dinh tan suat lap
lai ¢6 dinh (nhu 1/100 hay 1/10.000), can c6
su diéu chinh dap mg yéu ciu trong bdi canh
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bién doi khi hau. Viéc thiéu xem xét dén cac
kich ban vuot chuan va rii ro dong dan dén sai
l1éch trong danh gia an toan cong trinh.

Do d6, viéc ddi chiéu va so sanh giira cac tiéu
chuan thiét ke thuy van trong nudc voi cac
thyc tidn qudc té cd y nghia dic biét quan
trong. Nghién ctru nay tap trung phan tich céac
hé thong tiéu chuan theo cac khia canh phuong
phap, pham vi ap dung va triét Iy thiét ké 1a,
qua d6 1am rd nhimg diém twong dong, khac
biét va dé xuét dinh huéng hoan thién nham
nang cao tinh linh hoat, thich rng va an toan
trong thiét ké — van hanh dap tai Viét Nam.

2. COSOPHAP LY VA PHAM VI AP DUNG

Trong phan ndy, cic tiéu chuan chinh trong
nude lién quan dén thiét ké 1ii va an toan dap
s& dugc so sanh voi mot sb tiéu chuin va
hudng dan qudc té. Pham vi bai bao tap trung
vao mot sb tidu chuan qudc t& ndi bat dugc
khuyén nghi trong Ban tin ICOLD 170.

Bing 1: Co sé phap 1y va ndi dung ap dung clia mdt s6 tiéu chuén trong va ngoai nuéc

Noi dung

Viét Nam

Quéc té

Heé théng tiéu chuén

- TCVN 13615:2022: tinh toan
céc dic trung thuy vin thiét ké;
- QCVN 04 05:2022/ BNNPTNT:
Cong trinh thuy lgi —
dinh cha yéu vé thiét ké;

- USACE, Regulation No. 1110-
2-1156, Safety of Dams —
Policies and Procedures, 2014;

- FEMA, Federal Guidelines for
Dam Safety - Selecting and
Accommodating Inflow

Design Floods for Dams, 2013;

Céc quy

Co quan ban hanh
NN&PTNT

B6 Khoa hoc & Cong nghé¢; Bo

USACE, FEMA,...

Pham vi ap dung

Thiét ké cong trinh thiy, hd chira,

Cong trinh thuy, hd chira, dé, cu,

cong, dép, tran xa lii ha tang giao thong thay
Céch tiép can Xac dinh tan suét thiét ké theo | Phan tich rui ro, danh gia hau qua
cap cong trinh sau v& dap

Cac hau qua sau su c6 v dap theo ti€éu chuan
quoc té c6 thé hién dudi nhiéu dang khac nhau,
bao gom:

e Nguy co tir vong hodc bji thuwong ddi

! https://www.evn.com.vn/d/vi-VN/news/Thuy-dien-

Ban-Ve-van-hanh-an-toan-giua-tran-lu-lich-su-giam -
74-luu-luong-lu- cho-ha- du -60 -14-503792

v6i nhitng ngudi nam trong khu vuc chiu
anh hudng;
e Tac dong kinh té

o Thiét hai tai san, ha ting giao thong, hé
théng san xuit ning lwong, cung cdp nudc,
hoat dong diéu huong, tuoi tiéu, va cac hoat
dong kinh té khac,
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e Tac dong xa hoi

o Anh huéng dén doi sdng va kinh té cua
nguoi dan sau su ¢o vo dap;

o Thiét hai di san van hdéa — cong trinh
kién truc;

o Tam 1y lo so vé kha ning xay ra su kién
tuong tu trong tuong lai;

o Di doi, tai dinh cu nguoi dan khoéi khu vuc
bi anh huong;

e Tac dong mdi truong

o Anh hudng dén hé sinh vat, dic biét 1a dong
vat hoang da,

o Thay doi dia hinh/dia mao doc khu vuc song;

o O nhiém moéi truong do cic ngudn lién
quan dén hoat dong ctia con nguoi (nhién liu,
hoa chat, chat thai khai thac, ...).

3. PHAN CAP CONG TRINH VA TAN
SUAT THIET KE

O nhiéu qudc gia, viéc xac dinh 1 thiét ké
(IDF) dya trén hau qua doi véi con nguoi, thiét
hai kinh té, tdc dong moi truong. Cach ti€p can

nay duqc ap dung tai Uc, Canada, Cong hoa
Séc, Ph@n Lan, New Zealand, Tay Ban Nha,
Thyy Dién, Vuong quoc Anh va Hoa Ky.

Mot s6 qudc gia khac lai xac dinh i thiét ké
(IDF) duya trén két hop dic tinh cong trinh va
yéu t6 rui ro bao gdm dic diém cia cong trinh
va cac hau qua khac nhau nhu Brazil, Trung
Quéc, Bd Pao Nha,...

Phan cip cong trinh déng vai trd quan trong
trong thiét ké 1i & Viét Nam, trong do cong
trinh duoc phan cap dya trén loai coéng trinh
va nang luc phuc vu. Nham nang cao d an
toan, cip cong trinh dugc xem xét nang lén
mot cép néu mot trong cdc hang muc cong
trinh chinh xay ra su c¢b rui ro co thé gay
thiét hai to 16n vé kinh t& - xa hoi va moi
trudong ¢ ha luu.

Bang duéi day dua ra vi du vé phan cip cong
trinh/ mirc d6 rai ro twong Gng v4i tan suét
thiét ké giita tiéu chuan trong nudc va qubc té
dai dién 12 FEMA cua Hoa Ky:

Biang 2: Phén cip cong trinh tai Viét Nam va FEMA-Hoa Ky

Tiéu chuén trong nudc' Tiéu chuan qudc té (FEMA-Hoa Ky)?
ap co I hi ch .| Tan suat thié :
Capeong | ran subtthidtké | MY Mo do ri ro | o1 Sudt thict Ghi cha
trinh ké
. 0,1% Dua trén dién
ba & ’ : S PMF?
dc biet (1000 nam) | tich duoc tuei, | 84 €0 €30 SR
| 0,5% tiéu, dungtich | - 10,1% uy ttf(":hv;?o <ha
(200 nam)  |hd chia, luu | S OVYR (4 000 nam) | Meng fon thatve
S : loai v nguoi, thiét hai
I 1L.0% Lons, ol va kinh t&, hu hai moi
(100 nam) chi€u cao dap. 1% (100 ndm) R
5 ; truong hodc gian
1,5% + |hodc nho hon , ,
111 - Nguycothap | .~ , ., |doan cac co so ha
(67 nam) néucocancu | x
, tang.
v 2,0% hop ly
(50 nam)

Nhan xét: Viét Nam quy dinh tan suét c6 dinh cho tung cép, con FEMA xac dinh linh hoat dua
trén phan tich ruai ro, hau qua va chi phi — lo1 ich.

I QCVN 04 05:2022/ BNNPTNT: Céng trinh thuy loi — Cac quy dinh chii yéu vé thiét ké
2 Co quan Quan Iy Khén cap Lién bang (FEMA)
3 Lii cyc han. Phan tich hau qua gia ting hodc ra quyét dinh dua trén rii ro co thé duoc s dung dé danh gia kha
nang lya chon IDF thap hon. Tuy nhién, khong khuyén nghi chon IDF thap hon lii ¢ xac sudt vuot 0,2% hang nam

(13 500 nam)
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Bang dudi day trinh bay cac loai thong sd ding
de phan loai dap O moi quoc g1a cling nhu gia tri
t6i thiéu va ti da cua I thiét ké (IDF). Trong do
cing chi ra licu Iu kiém tra an toan c6 dugc yéu
cau trong thiét ké cong trinh hay khong, va cac
tiéu chi dé x4c dinh chiéu cao an toan tdi thiéu
c6 duogc quy dinh hay khong.

[ KHOA HOC
Trong sb 30 quy dinh dwoc trinh bay, co
15 trudng hop: phan loai dap dua trén hau
qua tiém 4n cua sy cd v& dap, 8 trudong
hop: phan loai dua trén dac diém cong
trinh, va 7 trudng hop: st dung phuong
phép két hop.

Bang 2: Phén loai ddp va quy dinh lii thiét ké tai mot sé qudc gia trén Thé Gigi

Dv d-R A t < h HA - ~ d;\ L~ th-;(t k/\ .
ac diem cong rlncé au qua vo dap i thiet ke Chidu
Quéc | . . N ) . | Mbi | Di¢n Lii | cao
h D L h Kinh| X :
gia Chicu !mg ?al dinh/ LOL | PAR A Aa. trwdon| tich | Min | Max | kiém | an
cao | tich | dap | tam hoi noi ra | toan
thoi g gap
, 100-
Uc X . PMF
nam
. 5 000-
Ao X X B
nam
. 1000-
Brazil| X X X . PMF
nam
10
Bul 33-
e X | x > | 000-
ia nam | _
nam
Canad 100-
ana X X " | PMF
a nam
Canad
- 100-
a X o | PMF X
Quebe nam
c
10
T 100-
e x| x| x| x 7 lo00- | X
Quéc nam | _
nam
1
CH 20- 0
. X X X B 000-
Séc nam .
nam
\ 10
Pha 100-
an X | X X 901 500-
Lan nam .
nam
10
1000-
Phap | X X X B 000-
nam | _
nam
10
1000-
Puc | X X B 000- X
nam | _
nam
Anbs| X | X 100- | PMF
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Pic diém cong trinh HAu qua v da Lii thiét ké ;
ac diem cong rmcé au qua vo dap o thiet ke Chidu
Quéc| . .» N ) . | Méi | Dién Lia | cao
hiéu| D L h Kinh| X © 2
gia |Chicu Dung Loai dinh/|, ) 1 p o | Kinh| X3 o | tich | Min | Max | kiém | an
cao | tich | dap | tam te hoi n .
thoi g | ngap tra | toan
nam
10
Irelan x IOE)O- 000-
d nam .
nam
v % IOVOO- 3 (300- %
ndm | nam
N}}at % 2(30— IOVOO— X
Ban nam | nam
New 10
Zealan X X 190_ 000-
nam | .
d nam
Na Uy X 5?0' 10,00' X | X
nam | nam
Panam X X 1(30— SQOO—
a nadm | nam
Ba x x x % 2(30- IOVOO-
Lan nam | nam
Bo
bPaio | X | X X X ln(;?r?'
Nha
10
Roman) 1 ¢ X 100-1 50,
ia nam | .
nam
Nga | X | X | X X 29' IOVOO' X
nam | nam
Narp x % % 12?0- 60VOO— %
Phi nam | nam
Tay
Ban X X X 11122; ln(;?f' X
Nha
Thuy X | X X 100- ) gpp
Pién nam
1.5x1
Thuy | v 1 x| x 1000-1 500- | x | x
Si nam -
nam
Thé
Nhi | X | X | X 590' PMF| X | X
\ nam
Ky
Vuon
g X | x| x 1501 o
Quoc nam
Anh
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Pic diém cong trinh Héu qua vé dap Lii thiét ké .
. Co

Quoc | . .» | g ) . | Méi | Dién Li | cao
hiéu| D L h Kinh| X : -

gia |Chicu Dung Loai dinh/|, ) 1 p o | Kinh| X3 o | tich | Min | Max | kiém | an
cao | tich | dap | tam hoi noi ra | toan

thoi g | ngap

Hoa

Ky/FE X X 190' PMF

MA nam

Hoa

Ky/U X lf) 01 pmr

SBR nam

4. TINH TOAN THUY VAN

Phan nay tap trung trinh bay va phan tich mot
s n6i dung chinh duoc quy dinh trong tiéu
chuan thity vin cong trinh cta Viét Nam (dai
dién 1a TCVN 13615:2022) va trong cac
huéng din vé tinh toan thuy van duoc tong
hop trong Ban tin 170 ctia ICOLD.

Tiéu chuidn TCVN 13615:2022

Tiéu chuan TCVN 13615:2022 — “Tinh toan
cac dac trung thuy van thiét ké” quy dinh cac
nguyen tic, yéu cau va phuorng phap xac dinh
cac yéu té thay vin phuc vu thiét ké cong trinh
thily loi va phong chdng thién tai. Tiéu chuan
dugc bién soan boi Truong Pai hoc Thuy loi,
do Bo Khoa hoc va Cong nghé cong bd, nham
thong nhit cach tiép can trong tinh toan cac
dac trung nhu mua, dong chay, 14, kiét, bun
cat, myuc nudc va xem xét anh hudng cta bién
d6i khi hau, nudc bién dang.

Tiéu chuén ap dung cho viéc thiét ké cac loai
cong trinh thuy loi, hd chua, dé, cdng, kénh va
cac cong trinh kiém soat 1{i, han, dam bao an
toan va hiéu qua st dung tai nguyén nudc. Cac
phuong phéap tinh toan dugc lya chon tuy theo
didu kién dir liéu, bao gém: phuong phap
thong ké xac suat, mo hinh toan thiy vin —
thuy luc, phuong phéap tram tuong tu, luu vuc
trong ty va phuong phip ban d6 dang tri.
Ngoai ra, tiéu chuan con hudng dan viéc thu
thap cac yéu t6 dia hinh, thé nhudng, tham

phu, cling nhu cic kich ban bién doi khi hau
méi nhit ciia Viét Nam. Phan tinh toan cac dic
trung thily vin bao gom: Mua va bdc hoi thiét
ké; dong chay nam thiét ké: tinh luu luong va
phan phdi dong chay trong nam, c6 xét dén tac
dong cua bién doi khi hau va cong trinh
thuong — ha luu; dong chay 1a thiét ké: xac
dinh luu lugng dinh 14, téng lugng va qua
trinh 1{i; tinh toan 1i 16n nhat kha nang (PMF)
va dung tich phong I an toan; dong chay nho
nhét (kiét) va dong chay bun cat: xac dinh luu
luong kiét ddc trung, tong luong bun cat trung
binh nhiéu nim, phuc vu van hanh hd va bao
vé long dan; muc nude va luu luong thiét ké:
tinh todn cho céac cong trinh trén song, kénh va
ving triéu, dong thoi xét dén anh hudng cia
nude bién dang va bién d6i khi hau.

Phuong phap tit dinh (deterministic) hay
phuong phap su kién thiét ké (design event) 1a
cach tiép can truyén thong trong udc tinh 1
dua trén mua. Phuong phap nay st dung mot
tran mua thiét ké, c6 thé 1a trin mua c6 xac
suit nhat dinh hodc luong mua 16n nhét kha
ning (PMP), lam du vao cho mé hinh thay
vin dé tao ra thuy d6 1d thiét ké. Tat ca cac
yéu td sinh 1t nhu phan bd mua, ton that, va
qua trinh truyén dong chay duogc ¢ dinh thong
qua cau tric va tham s6 ctia mo hinh, nén mdi
bo dit liéu dau vao s& cho mot két qua 10 duy
nhit. Phuong phap nay c6 thé phuc vu ca thiét
ké theo tiéu chuan (xac dinh mot 1 thiét ké
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duy nhit, nhu PMF) va thiét ké dua trén rai ro
(lién hé¢ giﬁa quy mo 1t Va‘l X4c sudt VlJ:O't) Tuy
nhién, n6 ngam gia dinh ring xac suit cta tran
It tuong ung bang v6i xac sudt cua trdn mua
dau vao, diéu kho dat duge trong thuc té vi
mdi quan hé giita mua va 1d phi tuyén manh.
Viéc lya chon bo dir lidu dau vao “trung hoa
xéac suat” 1a thach thirc 16n, nhat 1a khi khong
c6 dir li€u du cho cac su kién cuc doan. Cac
yéu té sinh 1 khong d& két hop dong thoi mot
cach hogp 1y, va nhiing tuong tac phuc tap nhu
bién doi theo mua khién mo hinh khé bao vé
vé mit khoa hoc. Do d6, du phuong phap nay
dugc sir dung rong rdi, né mang tinh chi quan
cao khi dp dung cho udc tinh 14 cyc han
(PMF), vi khong lugng hoa dugc xac sut
ddng thoi cta cac yéu té khi tugng — thity vén.

Diém méi ndi bat clia TCVN 13615:2022 1a
viéc tich hop cac yéu td bién d6i khi hau va
nude bién dang vao qua trinh tinh toan thuy
van, 4p dung déng bd phuong phéap thong ké
hién dai va mo6 hinh toan phu hop véi chuan
qudc t& (ICOLD, WMO). Viéc ban hanh tiéu
chudn gitp chuan hoa cong tac tinh toan thuy
van thiét ké trong ca nude, gop phan nang cao
do tin cdy, tinh an toan va bén viing cho cac
cong trinh thily loi trong diéu kién bién ddi khi
hdu ngay cang 10 rét.

Bin tin ICOLD 170 — Huéng din danh gia
lii va an toan dap
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Ban tin “Huéng din danh gia Il va an toan

dap” (Flood Evaluation and Dam Safety —
Bulletln 170) cua ICOLD la mot tai ligu k¥
thuat tong hop, cung cap khung huéng dan
toan dién vé cac phuong phap thuy vin va xu
hudéng hién dai trong danh gia i phuc vu
cong tac an toan ddp. Tai liéu nhdn manh
tam quan trong ciia viéc xem xét k¥ ludng
cac yéu td bat dinh trong thuy van, dac biét
khi danh gia cac sy kién 1 cyc doan, déng
thoi khuyén khich chuyén d6i tir cac tiéu
chuén thiét ké cb dinh sang cac phuong phap

ti€p can dya trén rui ro.

Pé hién thuc hoa muc tiéu nay, Bulletin 170
trinh bay cac phuong phép phan tich tr thuy
van truyén thong dén cac ky thuat moé phong
tién tién, d@)ng thoi so sanh sy khac biét trong
tiéu chi an toan dap giita cac qudc gia. Noi
dung chinh bao gém quy trinh xdy dung thiy
d6 1 va xac dinh cac thong sé dau vao phuc
vu tinh toan. Luong mua thiét ké duogc xac
dinh théng qua phan tich tin suit dé xdy dung
duong quan hé cudng do—thoi doan—tan suit
(I-D-F) va udc tinh lugng mua cyc han
(PMP) cho cac kich ban cuc doan. Luong mua
nay sau d6 duoc chuyén doi thanh dong chay
bang cac phuong phap udc tinh ton that, tiéu
biéu 1a phuong phap S6 dudng cong dong
chay (Curve Number — CN) cua NRCS (My).
Dong chay dugec mo phong dya trén Thuy do
don vi (Unit Hydrograph — UH) hodc céc bién
thé tong hop cta néd (nhu Snyder, SCS), sau do
duogc dién toan qua hd chira va hé théng song
dé mo phong qua trinh lan truyén va bién d6i
song 1.

Ddi voi cac tran 1i cuc doan ¢ x4c suét xdy ra
rat thip (vi du nho hon 1/100), Bulletin 170
gioi thiéu nhidu phuong phép tiép can khac
nhau. Phuong phap tit dinh (Deterministic)
truyén thong st dung mot sy kién thiét ké c6
dinh, gia dinh rang luong mua va dong chay
¢6 cung xac sudt vuot qua hang nam (AEP).
Nguoc lai, phuong phép ngiu nhién
(Stochastic) ap dung mo6 phéng Monte Carlo,
cho phép danh gia su bién dong va twong tac
giita cac yéu t6 hinh thanh 1ii (nhu ddc trung
mua, diéu kién 4m ban dau), tir 46 xay dung
phan b tan sudt 1 — mot co s& thiét yéu cho
phan tich rti ro. Ngoai ra, cadc phuong phap
mo phong lién tuc (Continuous Simulation) va
phuong phap két hop (Hybrid) ciing duogc
khuyén nghi, dac bi¢t hitu ich cho cac hé théng
phtrc tap nhu chudi dap bac thang hodc khu
vuc chiu anh huong tuyét tan.

Téng thé, cac khung phuong phap duogc chia
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thanh ba nhom chinh:
(i) Phwong phap tit dinh (Deterministic
methods),

(ii)) Phwong phdp ngau nhién (Stochastic

|  KHOA HOC CONG NGHE

(iii) Phuwong phap tong hop hodc két hop
(Comprehensive/Hybrid methods).
Céc thanh phan co ban va méi lién hé giira ba
nhém phuong phép nay dugc minh hoa trong

methods), va  hinh dudi day.
Deterministic Stochastic Comprehensive
Simulation
Approach Design Event Approach Monte Carlo simulation Continuous Simulation
( ( ) ( N\
Rainfall Design rainfall event of specified Stochastic sample of rainfall Time series of daily (or shorter)
inout annual exceedance probability events (based on rainfall historic (or synthetic) rainfalls
p frequency curve)
- - J -
@ Hydrologic transfer function ﬂ
e " )
s Most important flood modifying \
Storm runoff Ve ees ieehiiig iEe 6 factors sampled from probability )
production controlling runoff production are distribution, with minor factors Rainalkitinefimedals tssdto
set to fixed (“average”) values = simulate (with varying degrees
\_ \_ set to fixed values Y. " ;
of complexity) the physical
processes that govern the
infiltration, recharge, and
" Flood model used to route N\ (el e e e ) movement of water to the
Hydrograph rainfall excess to catchment rainfall excess to catchment catchment outlet
formation outlet (eg unit hydrograph and outlet (eg unit hydrograph and
\___ runoff routing models) y \____ runoff routing models) y /
Flood . o
characteristic Resulting flood hydrograph Distribution of flood events, Time series of daily (or shorter)
of known assumed to have same annual where total probability theorem streamflows, where statistical
annual exceedance probability as input used to derive flood distribution is fitted to extracted
exceedance design rainfall characteristic of specific annual maxima
probability exceedance probability

Hinh 1: Cdc phwong phdp tiép cdn trén Thé Gidi dwege sir dung dé worc tinh lii thiét ké

Viéc luya chon lii thiét ké (IDF) da phat trién tir
cac tiéu chuan dya trén dic tinh cta dap sang
cac tiéu chi dya trén hau qua. Phan loai nguy co
(Hazard Potential Classification) cta dap hién
nay cht yéu dugc xac dinh dya trén hau qua gia
tang (incremental consequences) trong trudng
hop su cb, bao gdbm nguy co ton thit nhan
mang (LOL), sb nguoi bi anh huong (PAR),
thiét hai kinh té, va tic dong moi truong.

5. SO SANH UU - NHUQC PIEM

Panh gia uu nhuge diém hé thong tiéu chuan
Viét Nam so véi tiéu chuan qudc té (chu yéu
tap trung vao nhom phuong phap phéan loai
dua trén rui ro hodc phan loai két hop). Céac
tiéu chi bao gom: (i) Cach tiép can; (ii) Tich
hop bién doi khi hau; (iii) Yéu cau di liéu; (iv)
Muc d6 phuc tap; (v) B an toan; (vi) Tinh
thich ung; va (vii) Chi phi thuc hién.

Bang 4: So sanh tiéu chuin trong nwéc va quéc té lien quan dén 1ii thiét ké

Tiéu chi

Tiéu chuan Viét Nam

Tiéu chuan quoc té

Céch tiép can

Dinh tinh, tan suit ¢ dinh

Dinh lugng, dya trén rii ro

Cap nhat bién d6i khi hau

Han ché

Bit budc tich hop

TAn suét 1t va PMF

Phuong phap tat dinh

Phuong phap tat dinh, ngiu
nhién, va téng hop.
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Tiéu chi Tiéu chuin Viét Nam Tiéu chuin quoc té
Yéu cau dit liéu Quan tréc tai chd Dit liéu da ngudn, lién ving
Muc dg phuc tap Pon gian, dé 4p dung Phiic tap, yéu cau chuyén mén cao
Do an toan Cao nhung thiéu linh hoat Linh hoat, tdi vu theo rii ro
Tinh thich tng Thap Cao, cdp nhat dinh ky
Chi phi thuc hién Thép Cao hon nhung chinh x4c hon

6. THAO LUAN VA DE XUAT

6.1. Bat cip lién quan dén tiéu chuin
hién hanh

Bén canh cac sy kién lién quan & phan mo dau,
cac nghién ctru trong nudc ciing cho thay tiéu
chuan thiét ké lién quan dén 1d cua hd chira
van con nhiing diém can duoc xem xét, diéu
chinh dé phu hop hon véi diéu kién thyuc té.
Tac gia Vi Pinh Hung (2007) chi ra rang su
cb v dap c6 lién quan déng ké dén cong trinh
xa I, trong d6 cac hu hong tran chiém khoang
25,39%. Ngoai ra, nang luc thoat I cua nhiéu
ho6 chita con han ché, din dén myc nudc dang
vuot muc thiét ké va tiém an nguy co mat an
toan cong trinh.

Bén canh do, nghién clru cua gido su Pham
Ngoc Quy va cong sy (2005) vé tinh toan li
vuot thiét ké va giai phap tran sy ¢d cho cac
hd chtra vira va nho dd nhan manh sy can
thiét phai bo sung, cap nhat cac tiéu chi thiét
ké 1ii trong diéu kién bién doi khi hau va cac
hinh théi 10 cuc doan ngay cang gia tang.
Tiép theo, tac gia Pham Ngoc Quy (2008) di
dé xuat cac nguyén tic ky thuat hd tro viéc
hoan thién tiéu chuan va quy dinh vé thiét ké
tran sy cd, nham nang cao muc do an toan
cho cac hd chia hién co.

6.2. Su twong dong va khac biét trong triét
ly thiét ké

Phan tich cho thdy, phan 16n cic huéng dan
trinh bay trong ICOLD 170 tiép can vé thuy
vin va an toan dap theo triét Iy dya trén rui ro,
trong khi hé thong tiéu chuan trong nudc chu
trong vao tan suét c¢d dinh. Bén canh do, céc

thyc hanh qudc té ciing dua ra hudng dan cu
thé vé bat dinh, va bién d6i khi hau, gitip dam
bdo d) an toan cao cho dap 16n — diéu ma
TCVN chua dé cap chi tiét.

ICOLD: Rui ro 1a cha dao. Nhin manh triét ly
“rai ro 1a chu dao” va cac phuong phédp dinh
luong bat dinh.

TCVN: Tiéu chuén 1a cha dao. Dua vao phan
cép cong trinh.

Phuong phap tit dinh (deterministic) trong
tinh toan 1i dua trén mot kich ban duy nhat
ctia cac diéu kién khi tuong — thity vén, thudng
su dung tran mua thiét ké hodc lugng mua lon
nhat kha ning (PMP) lam dau vao cho mo
hinh mua — dong chay. Trong cach tiép can
nay, cac yéu td sinh i nhu lwong mua, d6 am
ban dau, t6n that, hay muc nude hd duoc giir
¢ dinh, nén mé hinh chi cho mot két qua duy
nhat vé 1 thiét ké. Phuong phap nay c6 uu
diém 1a don gian va an toan, song khong phan
anh duogc tinh bién dong tu nhién va xac suit
Xdy ra cua cac yéu td cuc tri.

Theo TCVN 13615:2022, lii 16n nhit kha ning
(PMF) dugc x4c dinh tu PMP thong qua mo
hinh mua — dong chdy theo mét trinh tu tinh
toan ¢ dinh, bao gdm lwa chon thoi doan
mua, xac dinh lugng mua PMP, xay dung qua
trinh mua, chon mé hinh dién toan 1, hiéu
chinh théng s va md phong thuy d6 twong
ung. Toan bo qua trinh nay chi xét mot kich
ban duy nhét cta cac yéu té dau vao, nén ban
chat van 1a phuong phap tat dinh, véi két qua
cudi cing 12 mot gia tri PMF duy nhat, khong
thé hién duoc su khong chic chin hay xéc suit
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cua cac hién tuong cuc doan.

Nguoc lai, ICOLD Bulletin 170 (2015) khuyén
nghi phuong phiap mod phong ngau nhién
(Monte Carlo hodc stochastic), trong d6 cac
yéu té sinh lii quan trong dwgc xem nhu cac
bién ngdu nhién va dugc 14y mau tir cac phan
bd xé4c suit phu hop. M6 hinh thuy vin duoc
chay lap lai nhiéu 14n dé tao ra phé) két qua 1,
tir 46 x4y dung dudng tan sut 1i va xac dinh
xé4c suat vuot hang nim (AEP). Cach tiép can
nay cho phép danh gia dinh luong rii ro, bat
dinh va kha nang xuét hién cta cac to hop cuc
tri, cung cap burc tranh toan dién hon vé tinh
ngau nhién ctia qué trinh hinh thanh i so véi
phuong phap tat dinh truyén thong.

6.3. Khuyén nghi cho tiéu chuan Viét Nam

Cac khuyén nghi dé xudt cho hé théng tiéu
chudn Viét Nam lién quan dén thuy van va an
toan dap bao gom:

- B6 sung noi dung vé phan tich rii ro, hau qua
va an toan cong trinh theo cip do nguy hiém.
Ap dung phan tich hau qua gia ting vao quy
trinh thiét ké, dac biét cho céac dap cép cao.

- Nang cao Phuong phép danh gia 1u lut cuc
doan. D¢ xuat nghién ctru ap dung cac phuong
phap Stochastic/Hybrid dé udc tinh 1ii Iut véi
AEP rit nho, vuot qua giéi han cua phuong
phap truyén thong.

- Tich hop yéu t6 bién doi khi hau, sir dung kich
ban mua — 1 tuong lai vao tinh toan thiét ké.

- Ung dung mo hinh thity van — thiy luc tién
tién, nhy HEC-HMS, MIKE NAM, HEC-
RAS, két hop phan tich xac suat cuc tri.

- Xay dung co s¢ dir liéu thuy van — khi hau
quéc gia, ddm bdo chia sé, cdp nhat va déng bo
gitra cac nganh.

7. KET LUAN

Nghién ctru da dua ra so sanh gitra cac hudng
dan trinh bay trong ICOLD Bulletin 170 va
tiéu chuan trong nudc lién quan dén thuy van
cong trinh, 1am rd sy khac biét can ban trong

[__KHOA HOC
triét 1y thiét ké va pham vi ap dung. Cac quy
dinh tai nhidu nudc phat trién trén Thé Gidi
dat trong tam vao danh gia 1t dya trén rui ro va
quan ly an toan dap theo vong doi cong trinh,
trong khi TCVN tép trung vao phuong phap
thiét ké truyén thng dya trén tan suit xac suét
va cép cong trinh.

Tiéu chuén thuy van cong trinh cta Viét Nam
hién nay da dap ung yéu cau thiét ké co ban,
nhung van mang tinh truyén thdng, it tich hop
yéu 6 rui ro va bién ddi khi hau. Trong khi do,
cac tiéu chudn qudc té da phat trién manh theo
hudng “risk-based design”, m6 hinh hoa hién
dai va thich ing khi hau.

Do d6, viéc hai hoa héa TCVN véi céc chuan
qudc t& 1a can thiét nhim nang cao tinh an
toan, hiéu qua kinh té va kha nang thich ung
ctia cong trinh thity loi — thuy dién trong diéu
kién khi hau ngay cang cuc doan.

Su khac biét 16n nhat ndm & tinh linh hoat cua
li thiét ké (IDF). Xu huéng qubc té dang
chuyén manh sang thiét ké duya trén rui ro, cho
phép diéu chinh muec lii thiét ké tiy theo hau
qué tiém an cua sy ¢ dap va gia tri cua cong
trinh, khong chi dya trén quy mo vat 1y. Pay la
mot diém ma TCVN c6 thé ké thira: viée tich
hop céu trac phan loai nguy hai dua trén phan
loai nguy co ¢ thé giap TCVN trd nén linh
hoat hon, ddc bi¢t ddi v6i cac hd chira 16n
hodc nam trong khu vuc nhay cam ¢ ha du.

ICOLD nhén manh sy can thiét cua viéc cap
nhat dinh ky va danh gia lai ho so thiét ké khi
diéu kién khi hau hodc dir liéu quan tric thay
d6i. Co ché nay 1a thiét yéu cho quan 1y an
toan ddp toan vong doi. Pé dap tmg yéu ciu
nay, Viét Nam cAn vu tién xay dung bo dir li¢u
quéc gia chi tiét.

Viéc hai hoa giita cac hé thong nay, khong chi
gitip nang cao mirc d¢ an toan va bén viing cua
cac cong trinh dap tai Viét Nam ma con gop
phan thyc hién hiéu qua chién luoc qubc gia
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vé quan 1y rai ro thién tai va thich img v&i bién  cudng hidu qua k¥ thuit ma con dinh vi Viét
d6i khi hau. Su dong bd nay khong chi ting Nam gan hon véi chuin myc qudc té.
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