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Tém tat: Bai bdo trinh bay két qud nghién ciru dé xudt gidi phdp céng trinh kiém sodt ngdp lut trén lvu
vue séng Ban Thach. S& dung mé hinh MIKE FLOOD dé mé phdng ngép lut, két hop véi khédo sdt thuc dia va
I8y y kién cua ngudi dén dia phwong lam cén ci d€ dé xudt gidi phdp céng trinh kiém sodt ngép lut. Tién
hanh mé phdng ngdp lut trong truwdrng hop ¢ cbéng trinh, sau dé so sdnh vdi két qud ngdp trong truwdrng hop
khéng cé céng trinh, dé thdy dworc hiéu qud va phi hop cda cdng trinh. Két qud cho thdy, cdc céng trinh kiém
sodt i & khu vure ha lwu séng Ba - Ban Thach khéng cé khd ndng kiém sodt déi vdi cdc trén I cd tén sudt Ii

5% (H Cdng Son

nhé hon 10% (H cing son = 37,08 m).

S

= 38,20 m), nhuwng phdt huy tdc dung ngdn I tir séng Ba tran sang vdi cdc trén i cé tén sudt

Tir khéa: S6ng Ban Thach, ngdp lut, mé hinh MIKE FLOOD, kiém sodt ngdp lut.

1. M& dau

Lwu vyc song Ban Thach nam & phia Nam
ha lwu séng Ba, cé dién tich lvu vyc la 633 km?,
dugc phan tach véi luvu vie séng Ba bdi qudc
[6 29 va duong lién xa Thanh An (thudc xd Hoa
Phu, huyén Tay Hoa). Vao mua can, lwu vye song
Ban Thach la lwvu vic séng doc lap, vao mua I,
lwu vre song Ban Thach [a mét phan lwu cda luu
vure song Ba, nudce Il tir song Ba tran qua duwong
lién xd Thanh An va qudc 16 29 (vao nhitng ndm
1T dac biét 1&n) rdi chay vao lwu séng Ban Thach.
Do dia hinh lvu vuc séng Ban Thach thap va
triing & khu vuc trung va ha lvu nén khu vuc
nay thuong xuyén bi ngap khi IT tir song Ba tran
sang (Hinh 1).

Trong nhiéu tran 14, mdc du sirc chiu tai G
trén dong chinh séng Ba van dap &ng duoc yéu
cau thoat 1t ma khéng can chuyén nudc sang
séng Ban Thach nhung do chua cé giai phap
kiém soat, diéu khién It nén nwdc Ih tir sdng Ba
tran sang gay ngap lut & khu vuc trung va ha luu
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s6ng Ban Thach - noi tap trung déng dan cu cla
huyén Tay Hoa va BDong Hoa, gay thiét hai to I1&n
vé tai san.

Dé& giam thiéu thiét hai, “nghién clru dé xuat
giadi phap cong trinh kiém soét ngap lut lvu vuc
sdng Ban Thach” duoc thyc hién lam cdn c dé
ngan | tir s6ng Ba tran sang khi strc chiu tai cla
cac cdng trinh chéng Il trén séng Ba van dap
&rng duoc yéu cau phong, chéng | va tang kha
nang thoat It cho séng Ba khi T vwgt qua sirc
chiu tai cla cac céng trinh phong, chéng IQ.

2. Phwong phap va dir liéu
2.1. Phwong phdp

D& canh bdo ngap lut, trong nghién cru nay
st dung bd mo hinh MIKE [2], trong d6: M6 hinh
MIKE - NAM duwogc sit dung dé tinh todn dong
chdy san sinh tlr mua trén lru vee lam dau vao
cho mé hinh MIKE 11; M& hinh MIKE 11 duwgc sir
dung dé dién toan Iii trong séng; M6 hinh MIKE
21 duoc sir dung dé thiét 1ap mién tinh, ludi
tinh cho mo6 hinh MIKE FLOOD; M6 hinh MIKE
FLOOD duoc st dung dé tinh todn, mé phdng
ngap lut trén lwu vire song.




2.1.1. Thiét Idp mé hinh MIKE - NAM cho lwu vic
séng Ba - Ban Thach

Tir di¥ liéu ban d6 dia hinh DEM 15 x 15 m thu

thap dwoc & khu vire nghién clru, s&t dung phan
mém ArcGis chia khu vuc nghién ciru thanh 13
tiéu lwu viee (Hinh 2).

Hinh 1. Bén d6 lwu virc séng Ban Thach

2.1.2. Thiét Iap mé hinh MIKE 11 cho ha lwu séng
Ba - Ban Thach

Tong s6 mat cat duogc st dung dé xay dung
mang lwdi tinh todn gébm: Trén sdng Ba, doan tu
hé Ba Ha téi tram thuy vdn Phi Ldm dai 66,4 km
c6 43 mat cdt; doan tir ho séng Hinh dén diém
ndi v&i sdng Ba dai 19,8 km, gdbm 15 mét cét;
nhanh nhap lwu séng Déng Bo dai 2,8 km gom
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Hinh 2. Phén chia cdc tiéu lwu vyee trong mé hinh
MIKE - Nam

04 mat cdt & khu vie chuyén nwdc; Trén song
Ban Thach, doan nhap Ivu gitra séng Ba va song
Ban Thach dai 14,5 km cé 12 mét cat; doan tir
diém nhap Iwu d6 vao sdng Ban Thach t&i cau
Da Nong dai 42,2 km gém 33 mat cat. So do
thuy lwc, mit cat ngang trong md hinh MIKE 11
khu viee ha lwu séng Ba - Ban Thach duwoc trinh
bay trong Hinh 3 va 4.
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Hinh 3. So’ d6 thay luc trong
mé hinh MIKE 11

Hinh 4. Mt cdat ngang trén séng Ban Thach
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2.1.3. Thiét Idp mé hinh MIKE 21 cho ha lwu séng
Ba - Ban Thach

Mién tinh todn dam bao chira dwoc khu vuc
ha lwu séng Ba - Ban Thach déng thdi cé ranh
gidi khéng cé kha ndng ngap, nam trong khu vic
c6 toa do tir 108°57’ dén 109°27’ kinh dd Dong

va tlr 12°54’ dén 13°12’ vi d6 Bac.

Lwdi tinh cha cac tuyén duong giao théng, dé
dwoc md phong bang ludi chit nhat, cac khu vure
khac dwgc moé phong bang ludi tam gidc. Tong
s6 6 lwdi duoc thiét ké 13 27864 6, vai 14377
nut, dién tich I&n nhat mét 6 ludi tam giac la
5000 m? (Hinh 5).
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Hinh 5. Bia hinh mién tinh ngép lut

2.1.4. Thiét Igp mé hinh MIKE FLOOD

Mé& hinh MIKE FLOOD dugc thiét 1ap duya
trén co s& k&t néi md hinh MIKE 11 va MIKE 21,

nham tao ra sy trao d6i nwdc trong sdng va trén
bai ngap IT, thong qua cac lién két gitta mo hinh
MIKE 11 va m6 hinh MIKE 21 (Hinh 6).
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Hinh 6. Két néi MIKE 11 v&i MIKE 21 trong MIKE FLOOD

2.2. Dir liéu

- D@t liéu dia hinh DEM 15 x 15 m, ban d6
dia hinh ti [& 1/10.000 khu vic tir Cing Son dén
thanh phé Tuy Hoa va ban dd dia hinh thanh
phd Tuy Hoa ti [é 1/2.000, phuc vu phan chia luru
vure trong moé hinh MIKE NAM va thiét 1ap mién
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tinh, ludi tinh trong mé hinh MIKE 21 [1].

- S6 lieu lvgng mua gid tai cac tram: Son
Hoa, Hba Quang Bac, Hoa Thinh, Hda My Tay,
Hoa Pinh Tay, Séng Hinh, Tuy Hoa va Cang Viing
RO, tlr 9/2019 dén 11/2020 lam dau vao cho mo
hinh MIKE NAM;




- S6 liéu dong chay tai tram Clng Son va sé
liu muc nuwdc tai tram Phd LAm va chan cau
Da Nong tr ngay 15 - 30/11/2019 va tlr ngay
14 - 28/10/2020 lam bién dau vao mé hinh
MIKE 11;

- S6 liéu dong chay va muyc nudce tai cac diém
khado sat tir ngay 15 - 30/11/2019 va tlr ngay 14
- 28/10/2020 phuc vu hiéu chinh, kiém dinh md
hinh MIKE NAM va MIKE 11 (Hinh 7) [1];

- V&t 1t ndm 1993 do Vién Quy hoach Thay
lgi khdo sat, vét 1 ndm 2009 duogc thu thap qua
dot khdo sat thang 6/2019 dé hiéu chinh mé
hinh MIKE FLOOD;

- Anh vé tinh ngap lut ha lvu séng Ba ngay
05/11/2009 do Trung tam Vién tham Quéc gia
thanh 1ap va so liéu diéu tra vét 10 ndm 2009
duoc thyc hién thang 6/2019 dé kiém dinh mod
hinh MIKE FLOOD [1].
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Hinh 7. Vj tri cdc diém khdo sdt

3. Két qua

3.1. Mé phéng hién trang ngép lut & lwu vuc
séng Ban Thach theo cdc tdn sudt va cdc cép
murc nwoce lii

D& danh gid anh hudng cha Iii trén sdng Ba
dén ngép lut trén lwu vyec sdng Ban Thach theo
cac tan suat |G va cac cdp muc nwdec, sau khi hiéu
chinh va kiém dinh lwa chon dugc bd thong s6
mo hinh, d3 tién hanh xdy dwng duwong tan suét
muc nwdc Idn nhat & tram Cdng Son dua trén
chudi s6 liéu quan trac tir ndm 1977 - 2019, tvr
dé lwa chon duwoc cdc ndm dién hinh xuat hién
1T &ng v&i cac tan sudt 1T 1% (1993), 3% (2009),
5% (1988), 10% (2003), 20% (1981), 30% (1990)
va cac cap muc nwdc twong ng véi cac cap bao
dong 1T 111 (1999), Il (1995), | (1989). S dung

s lieu mua, muc nwdce va lvu lwong quan trac
duoc trong cdc ndm dién hinh lam dau vao dé
tinh toan, mé phdng ngap lut khu vyc ha luu
séng Ba - Ban Thach. K&t qua md phong ngap
lut cho céc tran [T dién hinh (rng v&i cac tan suat
va cac cap bao dong |t duoc trinh bay tir Hinh 8
dén Hinh 16.

K&t qua d3 chi ra rang trong cac tran Il cé tan
suat Ién hon 5% (twong &ng H cing son = 38,20 M),
tuyén qudc 16 29 bi ngap, nudc |G sdng Ba tran
vao cac khu vuec triing thap va cdc khu dan cv &
ha lwu séng Ba - Ban Thach gay ngap lut. Tai thoi
diém dinh [T (ng v&i tan suat 1%, 3%, 5%, lvong
nwdc séng Ba chuyén sang song Ban Thach [an
lwot chiém khodng 8,2%, 6,9% 6,2% lvong dong
chay song Ba.
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V&i cac tran It ¢d muc nudce 10 cd tan sult
nho hon hodc bang 10% (twong rng H cing son =
37,08 m), qudc 16 29 d3a cb tac dung ngan |G tir
sdng Ba tran vao cac khu vuec triing thap va khu
dan cu. Mot phan nuwdec i tlr séng Ba tran qua
duong lién xa Thanh An chay vao lwu vuc séng
Ban Thach giy ngép lut. Tai thoi diém dinh 1T
(rng véitan suat 10%, 20%, 30%, | cap bdo déng
1, lwgng nwdc tir sdng Ba chuyén sang séng Ban
Thach [an lwgt chiém khodng 3,4%, 2,6%, 0,8%,
0,4% luvgng dong chay séng Ba.

Vé&i cdc tran IG cd6 muyc nudc twong ing
v@i mirc bdo dong cap | (tvong &ng H Cing
wn = 29,5 m) va ll (tvong ung H Cing Son = 32,0
m), khéng xay ra hién tuwong chuyén nudc tir
séng Ba sang séng Ban Thach. Quéc 16 29, va
duong lién xa Thach An da phat huy duoc
tdc dung ngan |0 tlr sbng Ba tran sang. Cac
diém ngap lut trén lvu vyc sdng Ban Thach
& nhitng nam nay la do mua I&n trén lwu vyc
song Ban Thach.
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3.2. Dé xudt cdc gidi phdp céng trinh kiém sodt
ngdp lut trén lwu vurc s6ng Ban Thach

3.2.1. Co sé& khoa hoc

K&t qua mo phong ngép lut cho thay, véi cac
tran I8 c6 tan sudt It 1&n hon hodc bang 5% -
tuwong &ng muc nudc I tai tram Clng Son 1én
hon hodc bang 38,20 m, khu vuc ha lvu sdng Ba
- Ban Thach bi ngap lut nghiém trong, cac tuyén
duong giao théng khéng cé kha nang ngan IG.
Kha nang thoat Il trén lvu vwe sdng Ban Thach
kém do nhiéu doan séng ldng dan bj hep va
ndng, can khai thong dé dam bao kha ning tiéu
thodt nwdc nhanh.

Vé&i cac tran IT ¢ tan suat I nhd hon hodc
bang 10% - twong &ng muc nudc I tai tram
Cung Son nhd hon hodc bang 37,08 m, qudc 16
29 duwoc coi la dé ngan |G, khéng dé cho I tran
gua. Tuy nhién, nudc IT tran tlr song Ba sang
song Ban Thach qua dwong lién xa Thanh An gay
ngap lut cho vung ha luvu.

Néu nang cao c6t nén duong Thanh An, céc
tran I c6 tan suat It nho hon hodc bang 10% thi
[T tir song Ba khong tran sang séng Ban Thach,
ngap lut trén séng Ban Thach chl yéu la do mua
[G ndéi tai trén lwu vyc sd6ng Ban Thach gay ra.
Trén dong chinh séng Ba van du sirc chju tai va
khong gay ngap lut cho cac vung lan can, vung bi
ngap trén lwu vue séng Ba chi yéu nam & phia
ngoai séng duoc gidi han bdi quéc 16 25 va qudc
16 29, hai qudc 16 nay dugc coi nhu 13 2 tuyén dé
ngan I song Ba.

3.2.2. Co'sé thuc tién

Theo y kién cha ngudi dan dia phwong va két
qua khao sat cho thay, luvu vyc séng Ban Thach
nhan nudc tr sdbng Ba chd yéu vao cac nam I
I&n va ddc biét 1&n, tir cAp bao dong Il trd 1én,
b&i vay trong nhiéu nam I nhd, nhat 13 vao mua
can, ngudi dan dia phuvong & khu vuc chuyén
nudc thudc huyén Tay Hoa tan dung long dan dé
san xuat ndng nghiép (Hinh 17) [1].

Hinh 17. Long ddn khu vire chuyén nwdc thudc huyén Tay Hoa duoc ngudi dén tan dung
dé san xudt néng nghiép (Gnh chup dot khdo sdt thdng 5 ném 2019)

Hinh 18. Long dan khu vire chuyén nwdce bj cdy céi chdn dong

Py

(Gnh chup dot khdo sdt thdng 5 ndm 2019)
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Tai nhiéu doan chuyén nuwdc, long dan bj boi
lap hodc cay cdi chan dong lam gidm kha ndng
tiéu thoat Il (Hinh 18). B&i vy, khi I 1&n, kha
nang thoat nuwdc kém gay nén tinh trang ngap
lut & khu vuc trung lvu va ha lwu sébng Ban
Thach, nhat 13 tai cdc khu vuyc cé dia hinh thap
va trling [1].

3.2.3. Dé xudt cdc gidi phdp céng trinh kiém sodt
ngdp lut trén lwu vyre séng Ban Thach

Trén co s& phan tich, danh gia kha nang ngap
lut & khu vure ha luu séng Ba - Ban Thach rng véi
cac tan sudt It va cac cdp muc nuwdce I tai tram

thdy van Cdng Son va dya vao két qua diéu tra
khdo sat thuc dia, tham khao y kién clda nguoi
dan dia phuong va hién trang céc tuyén dudng
giao thong trén lwu vye song Ban Thach, da lua
chon duorc gidi phap cong trinh kiém soat ngap
lut gdbm: Cai tao khoi thong long dan véi chiéu
dai khoang 14,8 km tao diéu kién dé I{i tiéu thoat
nhanh; xdy dung, ndng cao c6t nén tuyén dudng
lién xa Thanh An dé két hop ngin I{i véi do cao
san nén gan 18 m; xay dung 02 cong diéu tiét Il
c6 duwong kinh 2 m tai 02 vi tri giao gilta kénh
chuyén nudc tir song Ba sang sdng Ban Thach
v@i duong giao thong Thanh An (Hinh 19, 20).
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Hinh 19. So' dé vj tri céng trinh kiém sodt ngdp lut
cén xdy dwng va cdi tao

Théng sb cac cong trinh:

Céi tao 1ong dan: Cai tao long dan véi chiéu
dai khoang 14,8 km, ti vj tri chuyén nuwdc 1 va
2 (Hinh 19) t&i diém nhap lwu v&i séng Banh Li
dé ra s6ng Ban Thach.

+ Vj tri cha diém chuyén nudc 1 c6 toa do:
109°09°18” E; 12°58'37,8”N.

+ Vi tri cta diém chuyén nudc 2 ¢ toa do:
109°09°04,7” E; 12°58'37,7”N.

+ Vi tri cha diém nhap lwu vdi séng Banh Lai
v&i song Ban Thach ¢ toa d6: 109°14'23,3” E;
12°57°12,1”N.

+ M3t cat gid dinh sau cai tao dwoc dua vao
mo hinh cé dang hinh thang (Hinh 20).

+ Do dbc long sdng khu vue cdi tao duoc gile
nguyén theo hién trang ban dau.

Puwdng giao théng két hop dé ngdn nudc
Thanh An: Dugc néi tlr quéc 16 29 vao khu vyc

Hinh 20. Mt cat gid dinh sau cdi tao

moé da Thanh An duoc cai tao ndng cap, vai do
cao nén dudng gan 18 m, bé réng long dudng
khodng 12 m, chiéu dai néi tir qudc 16 29 vao
khu mé da khoang 2 km.

Céng kiém sodt Iii: Duoc xay dwng tai 02
vi tri giao giita 02 kénh chuyén nudc tir séng
Ba sang s6ng Ban Thach v&i dudng giao thong
Thanh An va cé kha nang déng m& cdng dé
kiém soat I{.
3.3. Hiéu qud cdc céng trinh kiém sodt ngdp lut

DE danh hiéu qua cla cac gidi phap kiém
sodt ngap lut, d3 tién hanh tinh todn, md
phdng cac kha nang ngap lut & khu vuc ha lvu
séng Ba - Ban Thach theo cdc tan suat |0 1%,
3%, 5%, 10%, 20%, 30% va cac cdp muyc nudc
twong rng vai cac cap bdo déng IT, véi gia thiét
céng diéu tiét It chi m& ra khi xdy ra cac tran |G
6 tan sudt &rng véi tan suat I nhé hon 10% dé
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chuyén nudc tlir sdbng Ba sang séng Ban Thach
va déng lai khi cac tran Il cé tan suat &rng vai
tan sudt 1T 1on hon 10% dé€ ngan I tir song

Ba chay sang. Hiéu qua giam ngap khi cé cong
trinh kiém sodt ngap dugc trinh bay tir Hinh
21-27.
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Hinh 22. Hiéu qué gidm ngép trng vdi tan sudt It 3%
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Hinh 24. Hiéu quéd gidm ngdp trng vdi tén sudt I 10%
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4. Két luan va kién nghi
Két luéin:

Bang phuwong phap sir dung mé hinh MIKE
FLOOD, d3 tinh toan, mé phdng dién tich va dé
sdu ngap lut & ha lwu séng Ba - Ban Thach. Két
qua tinh cho thay:

V@i cac tran 10 cd tan sult It I&n hon hoac
bang 5%, khu vuc ha lwu sdng Ba - Ban Thach bj
ngap lut nghiém trong, IT tran qua quéc 16 29
va khu vuc cé dia hinh thép triing gay ngép lut
@ vung trung va ha lwu luvu vee séng Ban Thach.
Vé&i cac tran Il cé tan suat It nhé hon hodc bang
10% (tuwong ing H Cing Som = 37,08 m) nhung Ion
hon muc nudce [T ing véi cap Bao dong Ia I
(twong tng H .. =34,5m), quéc 16 29 co
vai tro nhu dé ngan I, nwdc 1T tir sébng Ba tran
qua khu vue c6 dia hinh thap triing va tran qua
duong lién xd Thach An (huyén Hoa Tay) gay
ngap lut vung trung va ha lwu song Ban Thach

K&t qua mo6 phéng ngap lut d3 chi ra rang,
V@i cdc tran |G c6 tan suét 1t nhé hon 10%, dong

chinh séng Ba van dam bao kha ndng thoat Iti ma
khéng can chuyén nudc sang Iwu vue séng Ban
Thach, két hop diéu tra khao sat va lay y kién
cla ngudi dan, d3 dé xuat cong trinh kiém soét
ngap lut luvu vue sdng Ban Thach. Tién hanh md
phong ngap lut khi cé céng trinh kiém soat dé
chirng minh kha nang dap (rng cta cong trinh.

Nhu vay, véi gidi phdp cong trinh kiém soat
ngap lut (Cai tao long dan; Xay duwong giao thong
két hop dé ngdn nuwdc; Lap dit cdng kiém sodt
Iti) d3 gép phan chéng ngap hiéu qua cho vung
trung va ha luu séng Ban Thach, gép phan phat
trién kinh té - xa hoi trén lwu vuc.

Kién nghi:

Do thoi gian va kinh phi khéng cho phép
nén trong nghién ctru mai chi thuc hién & mic
dé xuat gidi phap cong trinh kiém soat ngap
lut. Can cb nhitng nghién cru sdu hon dé xac
dinh cdc théng s6 chi tiét cho céng trinh kiém
soat (Ban vé thiét ké cac hang muc; Vat liéu xay
dung cac hang muc; Do sau, bé rong ctia mdi
mat cat ...).
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RESEARCH TO PROPOSE CONTRUCTION SOLUTIONS
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Abstract: This paper presents the results of research and proposes solutions for flood control works in
the Ban Thach river basin. Using MIKE FLOOD model to simulate inundation, combine with field survey and
collect opinions of local people as a basis to propose solutions for flood control works. Simulate flooding
in the case of a structure, and then compare it with the flood result in the absence of a structure, to see the
effectiveness and suitability of the structure. The results show that flood control works in the downstream
area of Ba River - Ban Thach are not capable of controlling floods with a flood 5% frequency (H cung son = 38-20
m), but they are effective in preventing floods from overflowing Ba River to with floods of less than 10%
frequency (H cungson = 37-08 m).

Keywords: Ban Thach river, flood, MIKE FLOOD model, flood control.
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