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NGHIEN CUU XAC PINH MUC NUGC TREN KENH CHO LUU VUC
KHONG CO SO LIEU QUAN TRAC - AP DUNG CHO LUU VUC
KENH PHU LQC - THANH PHO DA NANG

Nguyén Thanh Phat, Té Thiy Nga
Khoa Xay dung Cong trinh thuy,
Truong Dai hoc Bach khoa - Pai hoc Da Nang

Tém tat: Kénh Phii Loc thudc qudn Lién Chiéu thanh ph(j Pa chng la con kénh chiu nhiéu tic dong
dong chay cua cac lvu vic khac tap trung do ve va co nhiéu “diém néng”’ ngdp ving nhw lieu viee Me
Suol lvu vuc cau Pa Co, luu vuc Yen The Bac Son, luu vic kénh Phan Lang luu vuc kénh Hoa
Minh va molphcm luw viee san bay. Co rat nhteu cdc tuyén cong thodt nuwée vé kénh nay va luén bi
qua tai ma nguyén nhan chinh la trong thiét ké chira da ra muwc nude tai civa xda chinh xdc. Pdy la
mét vin dé quan trong va cdp bach de chi ro nouyen nhan ngap ung va mo phong dung dwoc buc
tranh ngdp ung cua khu vue. Nghién ciu da vwng dung bo moé hinh MIKE FLOOD (M[KE 11 &
MIKE 21 HD) de mo phona qua lrmh mua — a’ong chay — myc nuwdc ngap wng voi cac tan sudt mua.
Két qua nghién ciru di xdac dinh dwoc miee nude thiét ké doc cdac tuyén kénh lam dau vao cho badi
toan thoat nudc do thi hién trang va tuong lai.

Tir khoa: Kénh Phii Loc, MIKE FLOOD, tan sudt mua, myc nudc thiét ké, thodt nuwée do thi.

Summary: Phu Loc Canal, located in Lien Chieu District, Da Nang City, is significantly affected by
inflows from various catchments, leading to numerous flooding "hotspots" such as Me Suot Basin,
Da Co Bridge Basin, Yen The - Bac Son Basin, Phan Lang Canal Basin, Hoa Minh Canal Basin, and
part of the airport basin. Numerous drainage pipelines discharge into this canal, frequently
exceeding capacity, primarily due to the inaccurate water level design at the outlets. This is a critical
and urgent issue, requiring precise identification of flood causes and accurate modeling of the area's
inundation patterns. The study employs the MIKE FLOOD modeling suite (MIKEI1 & MIKE21 HD)
to simulate the rainfall-runoff-water level process corresponding to different rainfall frequencies.
Research findings have determined the design water levels along the canal networks, serving as key
input for both current and future urban drainage planning.

Keywords: Phu Loc Canal, MIKE FLOOD, rainfall frequency, design water level, urban drainage.

1. PAT VAN PE
Luu vuc kénh Phu Loc 1a tuyén cong noi_do

tuyén duong & quan Lién Chiéu. Mot so tran
mua nam 2024, du khong vuot tan suat thiét

thudc quan Lién Chiéu, thanh phé Pa Ning
duoc xay dung thanh tuyen thoat nudc chinh
cua khu vuc phia Tay Béc thanh phé va chiu
nhleu tac dong dong chay tir nhiéu luu vuc d6
vé dan dén khong dam bao thoat nudc va gay
ngép lut, ngap ung do thi trong nhitng ndm vira
qua. Thyc té dién hinh la tr&n mua ngay
14/10/2022 da giy ngap toan thanh pho, dac
biét 1a khu vuc tuyén duong Me Sudt cod
nhiing doan ngap khoang 2m gay thiét hai
nghlem trong vé ngu(n va tai san. Tran mua
ngay 13/10/2023 tuy c6 cuong do khong lon
nhung da gay ngap tu 0,3-0,5 m tai nhiéu

Ngay nhan bai: 08/7/2025
Ngay thong qua phan bién: 15/9/2025
Ngay duyét dang: 07/10/2025

ké, van gay ngap ¢ cac tuyén duong chinh.

Hién nay, & Viét Nam da co nhiéu nghién ctu
ung dung md hinh mé6 phong ngép lut do thj
nhu mé hinh PC SWMM cta Hoang Thi T6
Nir (2022) [1], da danh gid kha ndng thoat
nudce cho hé thong kénh Tan Héa — Lo Gém &
thanh phé H6 Chi Minh, tmg dung mo hinh
MIKE URBAN cua L& Th1 Hué (2024) [2] dé
canh bao ngap lut d6 thi thanh pho Thai Binh,
st dung m6 hinh SWMM cua Hoang Thi T6
Nt (2020) [3, 4] dé danh gia kha nang thoat
nuéc va dé xudt giai phap thoat nudc cho cac
khu vyuc thufc dia ban thanh phé HO Chi
Minh. Ngoai ra, mot s6 nghién ctru nudc ngoai
cling da st dung mod hinh todn SWMM nhu J.
Shiraj (2022) [5], Siam Alam (2023) [6],
Shakeel Ahmad (2024)[7] Sunny Agarwal
(2020) [8] dé danh gia nang luc thoat nude va

90  TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 92 - 2025



su rui ro ngap lut cua cac d6 thi, va Qinghua
Luan (2018) [9] da su dung md hinh MIKE
URBAN dé danh gia kha nang thoat nudc va dé
Xuat giai phap cai tao hé thong cho khu phd cb.

Déi voi kénh Phu Loc, c6 nhiéu cong trinh
thoat nudc vé kénh na‘ly va khi thiét ké thi¢u dir
liu tinh todn muc nudc ha luu, va xem nhu
dong chay trong cong 1a dong chay deu dan
dén cac cong hién nay trong thuc té khong
dam bao kha nang ti€u thoat, gdy ngap Ung
nghiém trong. Vi vady muc nudc trén kénh Phu
Loc cing 1a mot thong s6 quan trong quyeét
dinh quy md cua hé thong cong thoat nude.

Hinh 1: Khu viec nghién ciru

2. PHUONG PHAP NGHIEN CUU
- Phuong phap thdng ké: Thu thap, hé théng
hoa va xur Iy toan bd cac tai liéu lién quan dén

ché do thity van va dic trung dong chay lii hé
thong kénh Phi Loc.

- Phuong phap mo hinh: St dung mo hinh toan
thity van — thiy lyc dé moé phong danh gia
muc nudc kénh Phu Loc.

2.1. M0 hinh thiy van

Luu vuc kénh Phu Loc thiéu sb liéu thyc do,
str dung mo hinh 11 duong don vi dé tinh toan
dong chay dén cac tiéu luu vyc. Tinh ‘toan 11
nhap luu theo mé hinh duong don vi tong hop
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Hinh 2: Ban d6 thé nhwong TP Pa Nang

|  KHOA HOC

CONG NGHE

khong thir nguyén SCS: Duong qua trinh &
tuyén ctra ra cua mot luu vyce song duogc tao ra
bdi lugng mua hiéu qua bang 1 don vi phan b
déu trén toan luu vuc trong khoang thodi gian
hi€u qua At.

Hiéu chinh va kiém dinh dya trén cac thong so
ty le dién tich va chi s CN nhu hinh 3, de
thiét lap mod hinh duong don vi cho cac tiéu
luu vye. Mit khac cac thong s6 nay dugce hiéu
chinh, kiém dinh tuan tu thong qua so sanh két
qua mo hinh thuy lue véi vét 1a thuc té 2023
va 2022

Chi s6 CN dugc xay dung tir Bang CN trong
sO tay “HEC-HMS Technical Reference
Manual [10]” va ban do tho nhuong thanh pho
Pa Ning (Hinh 2), va két qua dugc thé hién &
Béng 1.

Bang 1: Thong so cac tieéu luu vue

Tén F(km?) CN Jov (%)
PLI11 1.99 83 1.1
PL13 1.28 83 0.8
PLI10 4.69 83 0.9
PL4 2.62 83 1.61
PL5 1.55 88 1.27
PL8C 0.59 83 1.46
PL6 1.69 83 2.23
PL9 5.94 85 9.34
PL3 1.24 85 14.38
PL2A 2.06 83 2.16
PLI1A 4.3 89 14.27
PL7 0.87 83 2.1
PL12 1.1 83 1.15
PL2B 1.25 85 30.2
PL8A 0.59 87 19.36
PL8B 0.51 83 1.29
PL8D 0.47 83 1.24
PLIB 2.59 87 20.66
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Hinh 3: Ban dé CN LV kénh Phii Léc
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Dir liéu mua 2022 va 2023

LUONG MUA TRAM KHE CAN
141002022 - 157102022
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Hinh 4: Lwong mua tram Khe Can 2022

Két qua md phong thily vin céc tiéu luu vuc
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Hinh 6: Qud trinh lii cdc tiéu heu viee - 2022

2.2. M6 hinh thuy lue

Str dung m6 hinh MIKE FLOOD [11] (MIKE
11 + MIKE 21) d¢ md phong qua trinh dong
chay trong kénh va dong chdy tran trén bé mat.
Diéu kién bién ctia md hinh:
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Hinh 8: Qud trinh triéu 12/10/2023 —
15/10/2023
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Hinh 10: Két n6i mé hinh MIKE FLOOD
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- Dir liéu dia hinh: St dung DEM hién trang
ung voi cac nam 2023 va 2022.
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LUONG MUA TRAM KHE CAN
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Hinh 5: Lwong muwa tram Khe Can 2023
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Hinh 7: Qua trinh lii cdc tiéu e vuee - 2023

- Bién luu luong; Dugc mo phong tir mo hinh
thiy van duoc thé hi¢n hinh 6 va hinh 7.

- Bién ha luu: Muc nudc triéu thue do tai tram
Hai Van Son Tra nam 2023 va 2022 duoc thé

hién nhu hinh 8 va hinh 9.
2:?;5.?3'4 00 7200 18:0 :')gli(; 0600
Hinh 9: Qud trinh triéu 14/10/2022 —
14/10/2022

Hé s6 nham: Luu vuc nghlen clru nam trong
khu vuc do thi hoa cao cua thanh phdé Pa
Nang, v6i bé mat chu yéu di duogc bé tong hoa
va it tham phu tu nhién. Do do hé s6 nham
Manning dugc lya chon trong khoéng trn=
0.017 den 0.020

Hiéu chinh kiém dinh mé hinh

Qua trinh hiéu chinh, kiém dinh mé hinh 13
budc quan trong trong viéc xay dung mo hinh
toan. Trong nghién ciru nay, mo hinh dugc
hiéu chinh tir s6 liéu vét 1ii duoc thu thap tur
tran 10 13/10/2023 — 15/10/2023 va cho két
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qua & hinh 11, 13. Sau d6, md hinh dugc kiém
dinh bang so li€u vét li thu thap tor tran li

HAN B0 CAT DO NGAS LUU WG KENH PHU LOC
DHA MINH HIEN TRANG - TIRAN LU 1001 (v02)

[ 3] el 2000 MI000

CHU THICH
CVétia
— Huéng thoat nwéc
3 |cao a6 ngap (m)

Hinh 11: Cao do ngap hién trang -
13/10/2023

SO SANH VET LU LUU VUC KENH PHU LOC
TRAN LU 13/102023
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Hinh 13: Hiéu chinh vét lii 13/10/2023

Nhén xét: Luu vuc kénh Phu Loc kh6ng c6 dir
liu myc nude thue do trén kenh nén nghién
cliu nay phai hiéu chinh va kiém dinh vét 10
2023 va 2022. Tu két qua mo phong c6 thé
thiy, cac vét lii md phong nam 2023 co mire
do tuong ddng kha tot so voi quan trac thuc té
(cac vet 1t 14, 15, 16 va 17 dugc hiéu chinh tur
mo6 hinh MIKE 11) c6 mot so sai I6ch tai cac
vét 1d c6 thé do anh huong clia tic nghen cuc
b0 (nhu ric thdi lam tac ctra thu hodc cong
Xa,...— yéu td chua dugc m6 hinh hoa) boi
voi tran 1i 2022, thi két qua mo phong cho
thiy sy chénh 1ech gitra cac vét 18 va md
phong va thuc do kha nho, két qua kiém dinh
vét 1t kha t6t. Trong diéu klen s0 li¢u han ché
va ¢6 nhiéu nhitng can tr¢ cuc bo véi két qua
hiéu chinh, kiém dinh trén, bo mo hinh MIKE
FLOQD du d6 tin cdy dé mo phong cac kich
ban dé xac dinh myc nudc kénh Pha Loc phuc
vu cho bai todn thoadt nudc trong tuong lai.

3. NOI DUNG NGHIEN CUU

3.1. Co sé xay dung cac kich ban m6 phéng
Theo TCVN 7957:2023, d6i v&i db thi loai I nhu
ba Nang, cac cong trinh thoat nudc kénh,
muong phai dam bao tiéu thoat cho trdn mua cé
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14/10/2022 — 15/10/2022 va cho két qua &
hinh 12, 14.
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B4A HINH HEN TRANG - TRAN L 1411072062

33301 343900

CHU THICH
U Vétla
& |~ Huéng thoat nuéc
; Cao dd ngap (m)
=|=o
o-1
1-2
e l:lZ 3
? 13-4
CE4-5
s -6

Hinh 12: Cao d¢ ngdp hlen trang - '
14/10/2022
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Hinh 14: Kiém dinh vét lii 14/10/2022

chu ky 1ap lai P = 10-20 nam, con cac cong
chinh 13 P = 5-10 nam.
Kénh Phu Loc hién khong c6 sO liéy thyc do vé
muc nudc, nén chua the xac dinh tan sudt muc
nudc ha luu phuc vu thiét ké cac cong trinh thoat
nudc d6 ra kénh. Do do, nghién clru nay tién
hanh mo phong v6i hai tAn suat mua: P = 10%
(10 nam) va P = 20% (5 ndm) cho ca hién trang
va quy hoach tuong lai. Trong do, t6 hop P =
10% dung dé kiém tra kha nang thodt nudc cua
kénh Phu Loc, con P = 20% duoc ding dé xac
dinh myc nudc dau ra 1am bién ha luu cho hé
thong thoat nudc ra kénh nay.

Thoi gian mua thiét ké dugc chon 1a 1 gio, phu
hop TCVN 7957:2023 (Th(‘yi gian kéo dai cua
qua trinh mua phu thugc vao qui mé do thi hoac
qu1 mo khu vuc d6 thi, c6 thé lay tor 1h den 3h)
va thyuc tién tai Pa Nang cho thay nhiéu tran
mua 16n chi trong 1 gio da gay ngap nghiém
trong. Duya trén sO liéu mua 1 gio tai tram Da
Nang (1979-2024), xac dinh dugc luong mua
thiét ke:

- P=10% (10 ndm): 94 mm

- P=20% (5 nam): 77.8 mm
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Dbi voi bién, tridu, chon muc nuée ha luu 1a Z =
1.2 m, bao gom:

- Triéu cuc dai (Zy-100%) = 0.6 m

- Nudc dang trung binh do bao tai tram Hai Van
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— Son Tra = 0.6 m (theo Béo cao danh myc
cac khu vuc can _thiét 18p hanh lang bo b1en
thanh phé Pa Ning, S& TN&MT Pa Ning,
2020 [12])

Bang 2: Kich ban moé phéng

Nhom KB Kich ban Xp Muc nude ha luu Dit liéu dia hinh
KBla P=10% ”

A KB2a P=20% Hicn trang
— )

B g;ﬁ 11;;3;; Zustuma=1.2m Quy hoach phan khu 1:2000
—100 N ‘

C géz g_égé’ Quy hoach theo d& xudt
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Hinh 15: Mwra P=10% va P=20%
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Hinh 16: Myc nuoe trieu ha luu

2000

Dya vao md hinh thity vin da duoc thiét 1ap ¢ trén, m6 phong dong chay 1ii cac tiéu luu vuc theo
tan suat mua, dugc két qua nhu hinh 17 va hinh 18:
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Hinh 17: Bién Qp=10%cdc tiéu luu viee

Dia hinh hi¢n trang: Dir lieu DEM, hé thong
kénh, cdng thodt nudc duoc thu thap tmg véi
diéu kién hién trang.

Dia hinh quy hoach theo phén khu 1:2000: DEM
hién trang két hop cai tao kénh Hoa My (kénh ha
luu hd Phude Ly) va kénh Hoa Phi tir kénh hinh
thang thanh hinh chit nhat. Ngoai ra, quy hoach
cong du’o*ng Nguyén Sinh Séc cit 10 Tuu vue Me
Suot vé ho Hoa Phu kich thudc cong 4.0x3.5 va
cong thoat nudc doc song Me Sudt dam bao
thoat cho Iuu vuc con lai vé kénh ha luu hd
Phudce Ly voi kich thude 4x[3.5x2.5] [13], duge
thé hién nhu hinh 19.

2000
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Hinh 18: Bién Qp-202cdc tiéu luu viec

20:00 "2000

Quy hoach theo d¢ xuat: DEM hién trang két
hop cai tao kénh Hoa My (kénh ha luu hd Phude
Ly), kénh Hoa Phu va kénh Hoa Minh — Pha
Loc tr kénh hinh thang thanh hinh chir nhat.
Ngoal ra, quy hoach cong duong Nguyén Sinh
Sac cat Ii luu vuc Me Sudt vé kénh Hoa Minh
kich thudc cong 2X[4 0x3.5] va cong thoat nudc
doc song Me Sudt dam bao thoat cho luu vuc
con lai vé kénh ha luu hd Phudc Ly voi kich
thudc [6.0x2.5], quy hoach tuyén cong duong
Hoang Vian Thai kich thudce 2x[4x2] va m¢ thém
2 tuyen cong duong Phung Hung va Ho Quy Ly
van chuyén nudc tir kénh Hoa Minh d6 ra bién
kich thuéc 2x[4x2], dugc thé hién nhu hinh 20.
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Hinh 19: QH phan khu 1/2000 Hinh 20: Quy hoach cong theo dé xudt

Chuyén kénh MCN hinh
thang thanh hinh chir nhit

Chuyén kénli MCN hinh
thang thanh hinh chir nhjt

3.2. Két qua mé phéng
Céc kich ban m6 phong
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Két qua muc nudc tric doc cac kénh theo kich ban:
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Hinh 22: Muc nuwoe doc kénh Hoa Minh — Hinh 23: Muc nuwde doc kénh Hoa Minh —
Phii Loc theo cac KB P=10% Phii Loc theo cac KB P=20%
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Hinh 24: Myc nweéc doc kénh Hoa Phi Hinh 25: Myc nuoc doc kénh Hoa Phu
theo cac KB P=10%
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Bang 3: Bang thong ké muc nwérc tai cac
vi tri theo cac kich ban

Vi | P(%) | Nhom Nhom Nhom
tri KB A KB B KB C
1 10% 4.4 4.41 3.9

20% 4.27 4.32 3.44
2 10% 391 3.94 3.14
20% 3.75 3.717 2.81
3 10% 2.62 2.64 2.17
20% 24 242 1.99
4 10% 2.23 2.25 1.78
20% 2.05 2.06 1.69
5 10% 1.56 1.59 1.15
20% 1.46 1.47 1.15
6 10% 5.6 5.13 4.48
20% 5.45 4.9 3.96
7 10% 5.28 5.0 4.25
20% 5.13 4.76 3.73
8 10% 4.6 4.44 3.84
20% 4.51 4.34 3.43
9 10% 3.42 3.42 3.28
20% 3.25 3.25 3.17
10 10% 3.33 3.36 3.22
20% 3.09 3.15 2.98

Hinh 26: Vi tri chiét xudt muc nude cac kich ban

Nhgn xét: Qua két qua md phong kich ban hién
trang cho théy kénh ha luu h6 Phuéce Ly, kénh
Hoa Phu va kénh Hoa Minh khong dam bao tan
suat mua P=10% va P=20%, dan dén kha nang
thoat nudc cac cong thoat ra cac kénh nay
khong du nang luc, gy ngdp ung do thi.

Dbi voi kich ban quy hoach phan khu 1/2000

theo cac KB P=20%
thi myuc nude kénh Hoa Phu c6 muc d§ gidm
khodang tir 0,3m-0,5m, phia thuong luu kénh ha
luu hdé Phuée Ly cé giam, nhung muc nudc
kénh Hoa Minh c6 xu hudng tang 1én. Nguyén
nhan 13 do m¢ rong cac kénh phia thugng luu
(kénh Hoa Pha va Phuée Ly) nhung lai khong
m¢& rong kénh phia ha luu (kénh Hoa Minh). Véi
kich ban quy hoach phan khu 1/2000 thi kha
nang van chuyen nudc cac kénh nay van chua
dam béo, gay kho khan trong qua trinh thiét ké
va thi cong cac cong trinh thoat nudc do thi xung
quanh, va kha nang rui ro ngép cao hon.
Qua két qua mo phong theo quy hoach dé xuét
cho thay myc nudc tai cac kénh giam 0,5-1,0
m so voi hién trang, gop phan khac phuc tinh
trang ngdp ung tai cac khu d6 thi do dang nudce
tu kénh Phu Loc. Khi muyc nude kénh giam thi
kha nang thodt nude cac cong do thi thoat ra
cling giam ap lyc 16n. Do Vay, trong tuong lai
khi thiét ke thi cong cac cong trinh cong thoat
nuéc thi khau do cong s€ giam so voi hién trang,
gitip giam chi phi xay dung.
4. KET LUAN VA KIEN NGHI
4.1. Két luan
Nghién ctru nay da xay dung dugc bo cong cu
mo hinh thuy van, thiy lyc mé phong dong
chdy va ché do ngép lut cua luu vyc kénh Phu
Loc véi du do tin cdy. Dia hinh da duoc céap
nhit dén thoi diém hién tai. Ngoai ra, nghién
ctru nay ciing da xay dung ban d6 chi so Curve
Number (CN) cho luu vyce kénh Phu Loc, bo
thong s6 mo hinh thuy van cho phép md phong
dong chay khi c6 so liéu mua va cho két qua
mod phdng tuong Gng.
Két qua md phong thuy luc da chi ra rang cac
kénh chwa dam bao tan sudt thiét ké theo
TCVN 7957-2023, va da xac dinh duoc muc
nudc doc cac kénh g véi dia hinh hién trang
va trong quy hoach nhim xac dinh dwoc muc
nuéce ha lru cho cac du an, dé tai nghién ctiu
cac cong trinh thoat nudc ra cac con kénh nay.
Viéc lya chon myc nuéc ha luu cang thap thi
muc do tiét kiém chi phi xay dung cac cong
trinh thoat nude cang cao.

Trén co s¢ cua nghién ciru nay, c6 thé tlep tuc
nghlen ctru sdu hon dé dua thém céac giai phap
cong trinh va phi cong trinh gop phan ting kha
nang thoat 1l giam bot tac dong cua 1 lut dén
kinh t€, xa hi trong vung

4.2. Kién nghi

Kién nghi lép dat cac tram do muc nudc trén
luu vuc kénh Phu Loc nham phuc vu cho cong
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tac phong chdng 1ii Iut, va cong tac nghién ctru
cac de tai, du an thoat nudce trong tuong lai.

Kién nghi tdn dung dung tich tréng cic hd
chia nhu hd Hoa Phi, hd Hoa Minh, hd
Trung Nghia va hd Pham Thi Lan Anh trong
twong lai dé cat giam li. Ngoai ra, dé cit
giam Id hi¢u qua, kién nghi lép dat cac tram

[__KHOA HOC
bom cho cac hd diéu hoa nay dé didu tiét
truéc 1ii nhdm tao dung tich tréng cho ho,
cong suét cac tram bom phu thudc vao muc
do diéu tiét trude 6h-12h.

LOT CAM ON: “Bai b4o nay dugc tai trg boi

Truong Dai hoc Bach khoa — Dai hoc Da Néng
v6i d8 tai c6 ma sd: T2024-02-48”
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