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TOM TAT

Nghién ciru nham xdy dung mé hinh tinh todn thodt nwde muea tai ché cho Thanh phé Quéing Ngdi.
Pay la thanh pho dang phdt trién véi sir dung mot hé thong thodt meée mwa dd xuong cdp va lac
hau. Hién trang thoadt nudc cua hé théng quda tai do phat trién dé thi da gay nén hién tuwong ngap
tai cho ngay cang tram trong. Hién twong ngdp cang tram trong hon trong béi canh bién doi cuc
doan ciia thoi tiét voi cuwong dg cdc trdn mwa cé cuwong dg lom ngay cang xdy ra thirong xuyén hon.
M6 hinh todn s6 md nguon mo; ddy la wu diém cia mé hinh Telemac2D so véi cde phan mém khdc
dang sir dung. Két qua tinh todn cho thay mét s6 khu viee ciia thanh phé ngdp niede rat sau, phit hop
Véi cde $6 liéu quan trdc di dwoce ghi nhdn trong thoi gian qua, nén can thiét phdi nang cap mot so
truc thodt nude chinh ciia thanh pho.

Tir khéa: Telemac2D,; Ma nguon mo; Thodt nuwde do thi; Thanh phé Qudng Ngdi.

ABSTRACT

The study aims to develop a model for calculating on-site stormwater drainage for Quang Ngai
City. This is a developing city using a degraded and outdated stormwater drainage system. The
current overloaded drainage system due to urban development has caused increasingly serious local
flooding. The flooding phenomenon is even more serious in the context of extreme weather changes
with heavy rains occurring more and more frequently. Open source numerical model; this is the
advantage of the Telemac2D model compared to other software currently in use. The calculation
results show that some areas of the city are deeply flooded, consistent with the monitoring data
recorded in the past, so it is necessary to upgrade some of the city’s main drainage axes.

Keywords: Telemac2D, Open source; Urban drainage;, Quang Ngai city.

1. GIOI THIEU

Xay dung mo hinh tinh toan thoat nudc
thanh phd Quang Ngii dugc gidi han trong
pham vi sau:

- Bic giap song Tra Khuc.
- Nam gidp song Bau Giang.

- Tay gidi han boi dudng cao tbe Quang
Ngii — Pa Nang.

- Phia Dong gidi han boi tuyén dudng Hinh 1. Thanh ph6 Quang Ngai
Trudng Sa — Déc Soi. Nguon: Google Earth
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Xay dung mo hinh tinh todn thoat nudc
cho Thanh phé Quang Ngii budc dau s& cho
phép danh gia hién trang van hanh thoat nudc
cua hé théng. Xac dinh duogc truc thoat nudc
chinh khu vuc, danh gia cac tac dong phuong
an quy hoach thoat nudc cho thanh phd.
Ngoai ra, truc thoat nudc chinh cho Thanh
phé Quang Ngii 1a song Tra Khic ndm phia
Bic thanh phd. Trén doan séng nay theo quy
hoach s¢ xay dung mdt dap dang phia ha luu
va tao ra mot hd nhan tao phia thuong luu.
Theo thiét ké muc nudc hd nhan tao nay 1a
3.5m va voi cao trinh nay nhit dinh s& anh
huong dén kha ning tiép nhan thoat nudc ra
tir thanh phd Quang Ngii. M6 hinh x4y dung
duogc s& 1a mot cong cu can thiét nham nghién
ctru mot cach dinh luong cac phuong an thiét
ké quy hoach thoat nu6c cho thanh phd trong
tuong lai ngin va dai han. M6 hinh toan sé sir
dung 13 Telemac2D v&i md ngudén mé d&é mo
phong dong chay 2 chiéu (2D) theo phuong
nam ngang [1], [2].

2. PHUONG PHAP NGHIEN CUU

2.1. Gioi thiéu mo hinh Telemac2D

Telemac2D [3] 1a mot phan mém thuy luc
diung dé mo phong dong chay 2 chiéu theo
phuong nim ngang (trung binh theo phuong
thang dimg) v&i hé phuong trinh Saint Venant
2D nhu sau:
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Trong d6: h(m) — chiéu sdu, u & v(m/s) —
thanh ph?lrn van tdc theo phuong ngang x & y
cua van toc U, q(m/s) — luu lugng don vi cua
ngudn, Z (m) — cao do n}ét thoang, Fxﬁy(m/sz)
— cac ngoai luc (khong ké trong luc, vi du luc
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Coriolis,...) tac dung trén mot don vi khdi
lugng chiéu theo phuong ngang x & vy, Ve (m?/
s)- hé s6 khuéch tan, T(g/l) - nong do chit, Q
— 6 hang ngudn, V.- khuéch tan chat.

Bai toan s6 duoc lap trinh c6 thé xir 1y
dugc cac dang diéu kién bién nhu: Bién muc
nudc Z, bién luu lugng Q, bién luu lugng va
muc nudc (Q&Z), bién van tbe (u, v), bién
van téc va muc nude (u, v& Z) hodc dang bién
song dén.

2.2. Phuong phap giai va cdc kha nang
ung dung

M0 hinh toéan s6 str dung c6 thé chon véi
cac phuong phép so khac nhau nhu sau:

- Phuong phap phan tir hitu han;
- Phuong phap thé tich hiru han;
- Phuong phap Boussinesq.

M6 hinh tinh toan thuy dong luc
Telemac2D c6 thé két hgp (mod phong chay
dong thoi hodc riéng 1) v4i bai toan tinh
toan bién hinh long din, van chuyén chat véi
module (Sisyphe, Gaia) hay véi bai toan tinh
toan song ving ven bo bién hodc cong trinh
cang (Tomawac, Artemic) hodc bai toan mo
truong voi module (WaqTel). M6 hinh cho
phép moé phong céc loai cong trinh nhu: Cong,
bap, Siphon, Tram bom, Ho diéu hoa. Khi ¢6
hién tuong mua trong mién tinh s& dugc mod
phong vé1 mo hinh thiy van mua dong chay
SCS (The Soil Conservation Service) cua My.
Mb hinh Telemac2D c6 thé ap dung dé tinh
toan cho nhitng bai toan c6 mién tinh 16n véi
do phan gidi cao nho vao ky thuat 1ap trinh
tinh toan song song chay trén cac hé thong
may tinh 16n (HPCC).

3. XAY DUNG MO HINH TOAN SO
MO PHONG KHA NANG THOAT NUGC
MUAKHU VU'C NAM SONG TRA KHUC
TP. QUANG NGAI

3.1. Mién va ludi tinh

Noi thi thanh phé Quang Ngai 1 khu vuc
d3 va dang phat trién, mién tinh dugc xac dinh
phia Bic giap song Tra Khuc, phia Nam giap
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song Bau Giang, phia Tay gidi han bdi cao
téc Quang Ngai - Pa Nang va phia Dong giap
tuyén duong Truong Sa - Dbc Soi + Pap dang.
Dién tich mién tinh khoang 45 km?2. Mién tinh
duogc md ta boi 99895 phan tir tam giac phi
cAu trac v6i ludi 16n nhat co canh 100m, canh
nho nhat 1a 4m.

Hinh 2. Luéi 2D mién tinh v6i 105341 phan tir
tam giac phi cau trtc

§

= -
Hinh 3. Biéu kién bién

-

Hinh 4. Chi tiét A
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. 4

Hinh 5. Hé théng cong thoat nudc chinh

Hé théng cong thoat nudc ngam dudi
duong duoc mo phong boi 1839 doan cé tong
chiéu dai 62,44km. Trao d6i luu luong gitta
dong chay trong céng ngam va dong chay tran
2D trén duong thong qua cac vi tri hd ga voi
cac muc nudc tuong Ung tai cac vi tri nat ludi
mién tinh 2D.

3.2. Piéu kién bién mién nghién ciru

Mién tinh gém 2 bién muc nudc: (1) tai
vi tri dap dang (ha luu doan song Tra Khuc),
H,(t) va (2) ha luu song Bau Giang H.(t), 2
blen lu‘u luong (a) vi tri thugng luu, do la tai
cau ndi cao téc Pa Ning — Quing Ngii qua
song Tra Khuc Q (t) va (b) thuong luu doan
song Bau Giang Q,(t).

3.3. 6 liéu dia hinh

Mo hinh st dung céc s6 liéu dia hinh thu
thap tir cac du &n lién quan trong ngi thi thanh
phd Quang Ngii va cac song Tra Khuc, Bau
Giang. B sung dia hinh tir ban d 1/10000 va
co sO dir liéu mo SRTM.
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~ s

Hinh 6. DEM ni thi thanh ph6 Quang Ngai
Nguon: Sé xay dung Tinh Quang Ngai

.

Hinh 7. DEM (SRTM) thanh phd Quang Ngai
Ngudn: Internet

4. KET QUA THAO LUAN

Nhim xay dung mé hinh tinh toan thoat
nude mua khu vuc phia Nam song Tra Khuc,

thanh phé Quang qNgéi, mo phdng sé’duqc - &

hiéu chinh va kiém ,dinh [5] theo so ligu R "

mua, ngdp thanh pho trong thoi gian 24h 3 )

(ngay 23-24/10/2021), cuong do tran mua la .

532mm/24h va mua ngay 23/11/2023 kéo dai Hinh 10. K&t qua md phong do sdu ngap max
180phut, cuong do mua 1a 130.4mm. (H,_ ), tran mua ngay 23-24/10/2021
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Hinh 11. Két qua mé phong d6 sdu ngap max
(H,_ ), tran mua ngay 23/11/2023

Hinh 12. Két qua md phong do sau ngap H
khu trung tdm, trdn mua ngay 23-24/10/2021

max

_),',‘, ' . . 1
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Hinh 13. Két qua md phong do sdu ngap H_
khu trung tam, tran mua ngay 23/11/2023

X

Két qua chiéu sdu ngdp max trinh bay &
hinh trén cho thay khu ngap 16n nhat hién tai
nam vé khu vuc phia Nam (vé nguyén tic c6
hudng thoat nudc chinh ra song Bau Giang).
Trong d6 khu dan cu Ngoc Bdo Vién chiu
ngap kha sau cuc bd c6 noi nudc ngdp sau
dén 1.7m. Két qua nay cho thiy can co giai
phép xay dung cac truc thoat nudc chinh ra
hudng song Bau Giang trong tuong lai. Khu
vuc trung tAm thanh phd két qua mé phong
cling cho thay céc vi tri ngdp sau dién hinh
nhu khu vie Thanh Uy, khu vuc Nga tu chinh
duong Quang Trung va duong Hung Vuong,
khu vyc Chg cti Quang Ngai ciling nhu khu
vuc Nga 5 cti nhu trong thuc té hién tai quan
sat sau cac tran mua lon xay ra trén thanh
phé. Két qua md phong ciing cho thay 2 vi
tri thu nudc tam voi vai tro hoat dong nhu
hd diéu hoa cho thanh phd 1a Bau Ca va Hb
diéu hoa & quang truong Pham Vin Pong,
phat huy tac dung. No6i khéc di day 1a cac vi
tri cAn phai co trong tinh toan quy hoach hé
thdng thoat nudc cho thanh phd hién tai ciing
nhu tuong lai.
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Q (m3/s)

T (h)
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Hinh 14. Q(t) md phong cong cudi kénh Bau Ca
ra song Tra Khuc
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Hinh 15. Q(t) md phong tuyén céng Tran Thi Hiép
ve huéng Bau He

Céac dd thi néu trén trinh bay luu lugng
Q(t) thoat ra song Tra Khuc va thoat qua
duong tranh phia Pong thanh phé chay vé Bau
He tuong Umg véi mua ngay 23-24/10/2021.
Thoat nudc ra song Tra Khuc gitr vai tro quan
trong. Luu y 1a mo6 phdng nay thuc hién trong
diéu kién chua xay dung dap dang trén song
Tra Khuc (s€ co trong quy hoach tuong lai).
Khi d6 myuc nudc trong song sé ¢ xu thé dang
cao so voi hién tai va s€ anh hudng tiéu cuc
dén kha nang thoat nudc tir thanh phd ra song.

2 OO;—\
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o
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Hinh 16. Q(t) m6 phong cac doan cong trén
duong Nguyén Ba Loan, mua 11/2023
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Hinh 17. D6 diy h/D(t) cua mot s6 doan cdng
trén dudng Nguyen B4 Loan, mua 11/2023

Cac dd thi néu trén trinh bay luu luong
Q(t) trén mot s6 doan cong va tuyén cong dién
hinh. Két qua cho thiy luu luong thoat nudc
tir cac vi tri ngdp trung tdm thanh phd trén
tuyén cong duong Nguyén Ba Loan giit vai
tro quan trong thong qua gia tri luu lugng Q(t)
16n so véi cac tuyén cong khac.

Céc d6 thi sau trinh bay chiéu sau ngép
H(t) tai cac vi tri thuong xuyén bi ngap khi cé
mua cuc b 16n trén thanh phd.
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Hinh 18. Chiéu sau ngap nudc v6i trin mua
543mm/24h, ngay 23-24/10/2021
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Hinh 19. Chiéu sdu ngap nudc voi tran mua
130.4mm/1h30ph, ngay 23/11/2023

Cac do thi néu trén cho thay khu vuc
Ngoc Bao Vién bi ngdp sau nhat vai chiéu sau
max c6 thé dat dén 1.7m vdi tran mua ngay
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23-24/11/2021. Khu vyc trung tim cho thay vi
tri gan Thanh Uy c6 chiéu sau 16n nhat c6 thé
dat d¢én 0.9m. Khu vuc Ngi tu duong Quang
Trung va Hung Vuong ciing nhu khu Cho cti
cling bi ngdp sau véi chiéu sdu max dat dén
0.7m + 0.9m.

M5 hinh d4 duoc hiéu chinh va kiém dinh
voi tran mua lich su ngay 23-24/10/2021 véi
tong lugng mua 532mm, va trdn mua thang
11/2023 ¢6 cuong do 130.4mm/1h30ph. Két
qua budc dau cho thidy mé hinh ¢ kha ning
phan &nh lai hién tuong ngap xay ra trong thanh
phd tuong d6i phu hop vé6i hién trang duoc ghi
nhan [5]. Xu huéng thoat nudc chinh cho khu
vuc la hudng thoat ra song Tra Khuc ¢ phia
Bic va ké d6 1a huéng Pong vé hudéng Bau He.
Trong khi d6 thoat nudc vé huéng Nam dé di
vao song Bau Giang twong d6i han ché do cac
cong trinh thoat nudc chua dugc hoan chinh va
ban than song Bau Giang gidm kha nang thoat
nuée do hién tugng bdi lang nhidu ciing nhu
cac chuéng ngai dong chay trén song. Mot sd
nhan xét chinh cho két qua mé phong tran mua
ndi trén nhu sau:

- Khu vyc phia Nam thanh phé, dién hinh
la khu Ngoc Bao Vién bi ngdp sau nhat, c6 noi
chi€u sau ngdp max c6 thé dat dén trén 1.7m.

- Khu vyc trung tdm thanh phé cac vi tri
ngap sau lan luot 1a khu Thanh 1y, khu ngi
tu Hung Vuong+Quang Trung, khu cho cii
Quang Ngai cling nhu khu Nga 5 cii.

- Truc chinh thoat nuéc khu trung tadm
thanh ph6 gém ra huéng Bau Ca, thoét ra song
Tra Khuc.

- Khu vyc quang truong thanh phd thoat
nude chinh vé huéng HO didu Hoa va thoat
qua dudng tranh phia Pong dé di vé khu vuc
dia hinh thap Bau He, phia Pong va sau do
thoat ra song Tra Khuc.

5. KET LUAN

M6 hinh md ngudén mé Telemac2D di
dugc ap dung dé xay dung mo hinh tinh toan
thoat nudc do thi cho thanh phd Quéang Ngii,
phia Nam song Tra Khiic do mua xdy ra trén
khu vuc. Luéi tinh gdm 99895 phan tir tam
gi4c phi cdu tric voi phan tir tam gidc co canh
nho nhat 1a 4m c6 thé mo ta dong chay 2D trén
cac truc duong phd chinh ciing nhu cac khu
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phé va cac khu vuc c6 cao do dia hinh phtrc
tap. Hé théng cong ngdm mé phong boi dong
chay 1D, dugc mo ta bdi 1839 doan céng lién
két hinh thanh mang ludi thoat nudc ngam.
Vé mat thuy dong luc, dong chay 2D trén mat
duong duoc lién két voi dong chay 1D trong
hé thong cdng thoat nude dudi duong thong
qua cao d0 muc nudc tai cac nat ludi 2D
trung voi vi tri ctra thu nudc doc duong. Bay
1a diém moi so voi cac mé hinh toan sé khac
dang duoc ap dung tai Viét Nam.

Can luu y 12 cac két luan néu trén chi la
budc dau vai cac gia thiét vé cuong do mua,
ban dd dia hinh d6 chinh xac con han ché, s6
lidu vé hé thong céng ngam thoat nude, cong
trinh thu nuéc doc duong vao céng ngam, sb
li¢u thuy dong luc khu vuc chua dugc thu thap
day du can thiét,... do vay két qua nghién ctru
chi mang tinh tham khao. Can c6 cac khao sat
thu thap dir liéu tu nhién, cong trinh,... day du
hon dé c6 thé chay cac kich ban c6 thé rut ra
céc két luan chinh xac phuc vu trong thiét ké
cong trinh va quy hoach thoat nuéc cho trung
han va dai han cho Thanh phd.

6. LOI CAM ON

Céc mo phong da dugc thyc hién trén hé
thong may tinh hi¢u nang cao (HPCC), truong
bai hoc Bach Khoa Tp. HCM.
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