BAI BAO KHOA HQC

UNG DUNG MO HINH MIKE MO PHONG NGAP LUT DO
XA LU KHAN CAP VA VO PAP PINH BINH

Bui Vin Chanh!, Nguyén Vin Ly

Tém tit: Ho Dinh Binh la ho chira nuede I6n nhat tinh Binh Pinh, qud trinh vdn hanh diéu tiét
ho danh hwong rat I6n dén dién bién ngdp lut ha luu séng Kén - Ha Thanh. Trong nhitng ndm gan
ddy, nhitng trdn i 16m xudt hién trén séng Kon - Ha Thanh ngay cang nhiéu, thoi gian kéo dai nén
viéc van hanh ho Dinh Binh dam bdo an todn ddp va giam thiéu ngdp lut ha du la rat can thiet.Khi
Lilén vé hé Pinh Binh, viéc van hanh vira dam bdo an todn vira giam thiéu ngap lut ha du la rat khé
khan do ho héng c6 dung tich phong lii va thuwong phai xa lii khan cdp. Viéc xa lii khan cdp sé gay
ra ngdp lut sau hon, dic biét la v& ddp khong chi gdy ra ngdp lut sau hon nhiéu ma con xudt hién
dong chay lém. Do d6, nghién civu xdy ding ban do ngdp lut cho cdc tinh hudng vé ddp, xa lii khan
cdp phuc vu cong tac canh bdao ngdp, rui ro nham han ché thiét hai tdc dong tiéu cyc cua ho chira,

trong dé c6 hé Pinh Binh la rdt can thiét.

Tw khéa: Ngdp lut, luu viee song Kon - Ha Thanh, ho Pinh Binh.

Ban Bién tdp nhén bai: 08/02/2019 Ngay phan bién xong: 15/03/2019 Ngay dang bai: 25/04/2019

1. Mé dau

Soéng Kon - Ha Thanh 13 con song 16n nhat
tinh Binh Dinh, ha luu c6 diéu kién kinh té x4
hoi phat trién, trong d6 ¢6 thanh phd Quy Nhon,
thi x3 An Nhon, thi trAn Diéu Tri. Trong nhiing
nim gan day da xay ra nhiéu tran 1i 16n, thoi
gian kéo dai, cac tran Iii lién tiép don dap gay
thiét hai nghiém trong cho cic dia phuong. Dién
bién ngap lut ving ha Iuu kha phc tap do t6 hop
1l ctia s6ng Kon va song Ha Thanh, ctra ra gdm
nhiéu nhanh nhé d6 vao ¢am Thi Nai va c6 nhiéu
dé bao, duong giao thong phic tap. Dién bién
ngap lut ha luu song Kon - Ha Thanh lai cang
phtc tap va nguy hiém hon khi c6 su diéu tiét
ctia cac hd chtra. Do c¢6 nhiéu hd chira nudc thay
lgi va thuy dién trén luu vuc, Thu tuéng Chinh
phi1 da ban hanh Quy trinh van hanh lién ho chira
lwu vuc séng Kon - Ha Thanh. Trong cac hd
chtra trén luu vuc nay, hd Dinh Binh ¢6 tac dong
cha yéu. Véi dung tich toan bg 1a 226,21 trigu
m3, van hanh cta hd Dinh Binh di chi phdi toan
b dién bién ngap lut ha luu séng Kon - Ha
Thanh. Do d6 trong bai bao nay chi dé cap qua
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trinh x4 1t khan cdp va v& dap Pinh Binh d&én
dién bién ngap lut ha luu séng Kon - Ha Thanh.

Pham vi nghién ctru 1a ha Iuu song Kon - Ha
Thanh; trén song Kon tir chan dap Dinh Binh dén
dam Thi Nai; trén song Ha Thanh tur cau Diéu
Tri dén cira bién Quy Nhon. Ving ngp bao gdm
toan bo huyén Tuy Phudc, An Nhon, phia béc
thanh phd Quy Nhon, phia nam huyén Phu Cat,
phia dong nam huyén Tay Son. Tu pham vi
nghién ctu xac dinh dugc cac xa can thu thap
ban d6 dia hinh ty 1& 1/10.000, mit cét, vét 1i va
s lidu khi twong thuy van.

2. Phuong phap nghién ciru

* Mo hinh Mike 11

Mo hinh thaty Iyc 1 chiéu duoc thiét 1ap cho
mang ludi song Kon - Ha Thanh, cong trinh, mat
cit ngang, cac thong s thuy lyc va cac bién dau
vao. Bién luu lugng tai chan dap Dinh Binh, cau
Phti Phong va cau Diéu Tri. Bién myuc nudc la
muc nudc triéu tai tram hai van Quy Nhon, vi tri
cc bién gdbm 6 nhanh song d6 vao dam Thi
Nai.Mang ludi song dugc s6 hoa béng phén
mém MaplInfo 15.0 trén nén ban d6 dia hinh ty 18
1/10.000 hé toa d6 VN2000 dé nhap vao mé hinh
Mike 11 (Hinh 1). Mit cit trén song Kon co 28
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mit cit, song Ha Thanh c6 9 mit cét [1]. D6i véi
luu vuc song Kon - Ha Thanh, hé s6 nham dugc
tra trong bang tra hé s6 nhdm manning cia
M.F Xripnut cho long song tu nhién va bang tra
Paverlopxki cho 1ong din nhén tao. Hé s6 nham
ban dau cua cac song duoc lay bang 0,035 cho
long song va 0,039 cho bo song tu nhién, cac hé
s6 nay dugc thay dbi sau khi hiéu chinh mé hinh.
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Tir hé s6 nham ban dau ldy trong bang tra la
0,035, sau khi hiéu chinh hé s nhdm t6i uu nhét
cua bo 1a 0,036, cua day la 0,033. Muc do phu
hop gitra cac két qua tinh toan va thuc do duoc
danh gia theo tiéu chuan cia WMO, bang chi
tiéu Nash. Két qua tai bang 1 va cac hinh 2a, 2b,
2¢ dudi day.
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Hinh 2. Két qua hiéu chinh mé hinh tai cac tram: (a) Thanh Hoa; (b) Pdp Pd; (c) Cau Déi; Két

qua kiém dinh tai 02 tram thuy van:

(d) Binh Nghi; (e) Thanh Hoa [3]
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Bang 1. Danh gia hiéu chinh mo hinh Mike 11
bang chi tiéu Nash (%) [3]

Muc Truong Pap An Thanh Céu

tiéu Thi Pa Ngai Hoa bDoi
Hiéu 88,2 883 80,3 78,5 &893
chinh T4t Tét Kha Kha Tét

Cac tram duoc st dung kiém dinh bd thong
sb 1a tram thuy van Binh Nghi va tram Thanh
Hoa. Panh gia bang chi tiéu Nash: tai tram Binh
Nghi dat 94,4%, tai tram Thanh Hoa dat 93,4%.
Theo tiéu chi cia WMO, chit lwong mé phong
dat loai t6t (Hinh 2d, 3¢). Bo thong s6 mé hinh
thuy lyc mot chidu di tin cdy dé mo phong dong
chay song ngoi vung ha luu song Kon - Ha
Thanh [3].

* M6 hinh Mike 21 [5]

Mo hinh Mike 21FM duoc thiét lap trén co
s file dia hinh, hé s6 nham va mua gia nhap khu
gitta. DT liéu dia hinh dugc khai thac tr ban dd
dia hinh ty 1€ 1/10.000 h¢ toa do0 VN2000 dugc

B¢ Tai Nguyén va M6i Truong xay dung ndm
2006 va cap nhat nam 2012. Ludi tinh khu vuc
nghién ctru ha luu song Kon - Ha Thanh dugc
chia & dang lu6i phi cdu tric (Hinh 3). Dién tich
tam giac 1on nhét trong mién tinh 1a 50.000m?,
d6i v6i cac cong trinh va long song duoc chia
luéi chi tiét hon véi dién tich tam giac 16n nhat
14 5.000m?, dién tich tam giac nho nhat cua mién
tinh 12 26m2 Hé s6 nham Manning ving ngap
M =32 (m'3/s) [3].

S6 liéu hiéu chinh bd thong s6 ctia md hinh
Mike 21FM la dir liéu vét 1 diéu tra cua tran li
16n nhat nam 2007. Bo thong s6 hiéu chinh 1a hé
s6 nham Manning trong mé hinh Mike 21FM,
céc tri s6 ban dau duoc xéac dinh trong phén thiét
lap mo6 hinh Mike 21FM. Sau khi hi€u chinh hé
s6 nham Manning ving ngap M = 30 (m'?/s).
Két qua hiéu chinh mé hinh Mike 21FM véi 125
vét 1 [1] dwoc diu tra nam 2007 c6 sai s6 16n
nhit 14 1,09m va nho nhit 1 0,01m, sai sb trung
binh 1a 0,33m.
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Hinh 2. Vi tri hé thong hé mé phéng trong so @6 mang séng thuy lec 1 chiéu
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Hinh 4. Quan hé muc nuwoc thuc do va tinh
todan tai cac vet lii nam 2007 [3]
TAP CHI KHI TUQNG THUY VAN

S6 liéu kiém dinh bo thong sé ciia mé hinh
Mike 21FM la dir liéu vét 1a diéu tra cua tran 1i
lich sir ndm 2013, v&i 99 vét 1 [2] c6 sai s6 16n
nhat 1a 1,53m, diém nho nhat 1a 0,01m, trung
binh 14 0,30m. Két qua hiéu chinh va kiém dinh
mo hinh Mike 21FM déu cho hé s6 tuong quan
giita thuc do va tinh toan twong doi tot. Két qua
hiéu chinh c6 hé sb tuong quan R = 0,984 (Hinh
4), kiém dinh c6 R = 0,988 (Hinh 5). Vay bd
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thong s6 mé hinh thuy luc 2 chidu du tin cay dé
dién toan mé phong ngap lut cho ving ha luu
song Kon - Ha Thanh.
Hinh 5. Quan hé myc nudce thyc do va tinh
todn tai cac vét lii nam 2013 [3]
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* M6 hinh Mike Flood [6]

M hinh Mike Flood duoc thiét 1ap trén co s&
két néi mo hinh Mike 11 va Mike 21FM. Céc
nhénh séng trong md hinh Mike 11 duoc két ndi
bo phai va bo trai véi ban d6 dia hinh trong Mike
21FM, kiéu lién két nay duoc xac dinh 1a két ndi
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:‘;gg = thuong Iuu va ha luu cong trinh véi ban do dia
100 A hinh trong Mike 21FM.
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Hinh 6. Két n6i Mikell va Mike21[3]

* Mo dun Song vo dap

Pé md phong ngap lut cua cac tinh huéng v
dap can tinh toan luu lugng ha du dap trong
truong hop dap Dinh Binh bi v&. Tinh hudng v
dap dugc tinh toan véi sy ¢6 hd chira, luu luong
1d vé ho tmg voi 1 thiét ké va 1i kiém tra sau d6
bi v& véi muc nudc dang binh thuong. Lii thiét
ké twong tng v4i tan suét 0,1% va kiém tra la

0,02%. Qua trinh luu lugng vé ha du dap gom
hai phan: xa 1 khan cdp va luu luong v& dap.
Giai thiét v dap do thung than dap tir gitra va
phat trién vét v tuyén tinh dang hinh thang.
Phuong an v& dép dugc tinh tr modun v& dap
trong mo hinh Mike 11 theo kich ban v& dap bat
loi nhat. Cong thirc tinh luu lugng qua 16 va:

Q: Cvks(cweirb\/ g(h - hb) (h - hb) + CslopeS vV g(h - hb)(h - hb)z)

Cong thue tinh Iuu lugng dong chay qua dinh

dap:
Q=ksbey/g(h — hy) (h = h.)

Trong d6: b 1a chiéu rong day; g 1a gia toc
trong truong; h 13 myc nude hd chia; hy 13 cao

trinh day vét vo.

Cuweir= 0,54643: hé s6 dap cho phan nam
ngang

Cutope= 0,431856: hé s6 do doc dap

S: d doc thanh bén cua vét voy

C.: hé s6 ton that
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ks: hé s6 diéu chinh do ngap nudc
he: cao trinh dinh
1

1
m2 t2
Cueir /g = 0.5V9.81 = 1.711 — =31 f

s
be: chidu dai dinh con lai (vudng goc véi dong
chay)
cpQ*
2
gM/RZ (h - hb,term) (h - hb)

Hé s6 ton that C, duge xac dinh theo cong

thure:
(has = hy) ’
k., = max (1 —27.8 (m — 0.67) ,0)

Heé sb diéu chinh do ngap:

Trong d6: Cg 1a hé sb Barter (0,740256); Wr
1a chiéu dai dap; hoem 12 gioi han vét v& cubi
cung; hgs 1a myuc nudce ha luu.

Céc thong sb ban dau:

+ Cao trinh v& ban dau: Za=91,93m

+ Cao trinh v& cudi cung: Z.= 65,00m

+ Bé rong vét vo ban dau: Ba= 1,0m

+ Bé rong v cudi cung: Be=380,0m

Két qua tinh toan duoc qua trinh luu luong vé
ha du dap Pinh Binh; trong d6 qua trinh xa 1t
v6i thoi doan 1 gio, qua trinh v& dugc voi thoi
doan 5 phut. Luu luong tmg véi tinh hudng v
dap cua lu thiét ké va kiém tra duoc bién tap voi
dinh dang ctia m6 hinh Mike d¢é mo phong ngap
lut cho cac tinh hudng v& dap.

3. S liéu cac bién md hinh

Tan sut luu luwong, muc nude triéu 16n nhat
nam dugc tinh toan tir gi trj 16n nhat nim bang
phuong phap Pearson I1I. Qua trinh luu luong 1
g v&i cac tan sudt tai bién gdm hod Pinh Binh,
cau Phu Phong va Diéu Tri duoc thu phong tir
dudng qua trinh 1ii dién hinh bang phuong phap
thu phong déng dang cung hé sb. Tai ho Pinh
Binh, duong qua trinh luu lugng tmg véi tin suat
1% va 3% dugc thu phong tutran 1l lich sit nam
1987 (Hinh 7), tan suat 5% va 10% thu phong tir
tran 1t 16n nhat nam 1980 (Hinh 8). Tai tram
Diéu tri, tan suat 1% va 3% duoc thu phong tir
tran 1d lich sit ndm 2009 (Hinh 9), tan sudt 5%

=1+
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thu phong tir tran 1d 16n nhat nam 2013, tan suit
10% thu phong tir tran 1i 16n nhat nam 1998 [3].
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Hinh 7. Thu phong dwong qua trinh li tai Dinh
Binh tan sudt 1% va 3%
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Hinh 8. Thu phong dwong qua trinh li tai Dinh
Binh tan sudt 5% va 10%
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Hinh 9. Biéu do thu phéng dwong qud trinh lii
tai tram Diéu Tri

Ttr mo6 dun song vo dap da tinh toan dugc qua
trinh luu luong vé ha du dap ung voi li thiét ké
v6i luu lugng dinh 1ii vé ho dat 8,130m?/s va la
kiém tra véi luu luong dinh i vé hd dat
9,690m3/s (Hinh 10). Luu luong 16n nhit vé ha
du khi v& dap g véi 1 thiét ké dat 32,520 m3/s
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va lii kiém tra dat 38,760m?/s [3].
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Hinh 10. BPuong qua trinh luu lwong vo dap
Dinh Binh

Soéng Kon - Ha Thanh d6 ra dam Thi Nai
trudc khi nhédp vao bién tai ctra Quy Nhon, myc
nudce tridu tai cac cira ra duoc tinh toan tir tram
hai van Quy Nhon. Qué trinh muc nudc tridu
g véi cac tan suat dugc thu phong tir con triéu
cudng 16n nhat nam 2006 bang phuong phap thu
phong dong dang cing hé sé (Hinh 11).Bién
triéu mo phong cho kich ban v& dap Pinh Binh
g voi lii thiét ké 1a 0,1%, kiém tra 1 0,02%
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Hinh 11. Biéu do thu phéng mwra myre nuée
triéu tai Quy Nhon

Luong mua gia nhap khu gitra 1a lugng mua
5 ngay 16n nhét tai tram Phui Cat, An Nhon, Binh
Tudng va Quy Nhon. Tran mua dién hinh 1a s6
liéu mua 5 ngay 16n nhit naim 1987, duogc st
dung dé thu phong cung hé sb thu duoc lugng
mua thoi doan 1 gio ing vai tan suat 1%, 3%,
5% va 10% (Hinh 12) [3].
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Hinh 12. Biéu dé thu phéng mwa trdn 5 ngdy
) I6n nhat tan sudt 1%

4. Két qua va thao luan

Tir ban d6 ngap lut va xac dinh ving ngap
trén phan mém Maplnfo cho thay: véi kich ban
xa It khan cap 1%, 3% va 5% xay ra trén luu vuc
song Kon - Ha Thanh c6 thé thiy muc ngap phd
bién la trong khoang 4 - 6 m v&i tong dién ngap
chiém trén 40% va 50/53 xa bi anh huong; voi
kich ban 10% dién tich ngap phd bién 132 - 4 m
chiém trén 40% va 51/53 xa bi anh hudng ngap.
Dién tich ngap phd bién tir2 - 4 m va 4 - 6 m tap
trung ¢ kich ban 5% va 10% chiém 70% dién
tich ngap; dién tich ngap phd bién tu 4 - 6 m va
tir 6 - 8 m tap trung & kich ban 1% va 3% chiém
trén 60% dién tich ngap. Dién tich ngdp trén 8 m
rat it chu yéu tap trung & trong long song va cac
vung triing. Kich ban v& dap, do sau ngap phé
bién tir 5 - 8m, véi tong dién tich ngap tir 45 -
50% va c6 50/53 xa bi anh hudng. DJ sau ngap
lut img v&i kich ban v& dap 1i thiét ké cao hon
kich ban xa It khan c4p 1% khoang 15% va kich
ban v dap véi lii kiém tra cao hon khoang 20%.
Kich ban vo dap tang dién tich vung ngap
khoang 5% so v&i kich ban xa lii khan cép tin
sudt 1% [3].

Van téc dong chay trong ving ngp Gng véi
kich ban xa Iii khan cip tan suét 1%, 3%, 5% phd
bién tir 0,5 dén 1,2 m/s trong ving d6 sau ngap
tir 4 -6m; tan suat 10% phd bién tir 0,3 dén 1,0m
trong vung do sau ngap 2 - 4m. Truong hop vo
dap, van tbc dong chay trong ving ngap ting
manh va phd bién tir 1 - 2m/s trong ving c6 do
sau ngap 5 - 8m. Thoi gian duy tri ngap tng véi
tan suét 1%, 3%, 5% pho bién tir 48 - 72 gio; tan
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suat 10% tir 36 - 60 gio; v dap tir 30 - 40 gio khi xa 1l khan cip va v& dap duoc thé hién tir
[3]. Ban d6 ngap lut ha luu song Kon - Ha Thanh  hinh 13 dén 18 dudi day.

Ban dé ngap lut ha luu séng Kon tng véi kich ban tin suit 10%
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Hinh 13. Ban do ngdp lut xa I khén cap tan suat 10% [3]

Ban d6 ngap lut ha luu song Kon ting vai kich ban tén sudt 5%
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Hinh 14. Ban do ngdp lut xa lii khén cdp tan sudt 5% [3]

TAP CHi KHI TUQNG THUY VAN
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Ban d6 ngap lut ha luu song Kon tng vai kich ban tan sudt 3%
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Hinh 15. Ban do ngdp lut xa lii khan cap tan sudt 3% [3]
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Hinh 16. Ban do ngdp lut xa lii khan cap tan sudt 1% [3]
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w0

Ban d6 ngap lut ha luu song Kon tng véi kich ban tan suat vo dap thiét ke
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Ghi cha
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Hinh 17. Ban do ngdp lut vé ddp g voi lii thiét ké [3]
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Hinh 18. Bin d6 ngdp lut vé ddp iing voi lii kiém tra [3]

5. Két luin

- B6 thong s6 mo hinh Mike Flood di tin cay
dé mo phong ngap lut img véi cac trudng hop xa
1, vo dap va li ty nhién vung ha luu séng Kon
- Ha Thanh.

- Ngép lut Gng véi truong hop vo dap co do

TAP CHI KHI TUQNG THUY VAN

sdu ngdp va van toc dong chay 16n hon nhung
thoi gian duy tri ngan hon so v6i trudng hop xa
1i ciing tan suat.

- D6 déc mit nude trong trudng hop v& dap
16n hon nhiéu so véi truong hop xa lii ciing tan
sudt nén qua trinh lan truyén ngép lut do v& dap
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tao thanh dang song ¢ vung ha du dap. - Ung dung mé hinh thiy lyc hai chiéu dé mo
- Lap ban dd ngép lut trong truong hop v&  phong ngap lut giup chi tiét theo khong gian va

dap 1a rat can thiét, dac biét 1 trong bdi canh ¢ thoi gian, xay dung duoc nhidu thanh phan trong

nhidu hd bi v&. Tir 46 xdy dung duoc ban d6  ban dd ngap. Két qua 1a co so dé chi tiét cap do

hiém hoa khong chi do thién tai ma con do tac  rui ro do ngap lut c6 do tin cay cao.

dong cua con nguoi.

Loi cam on: Nhom nghién civu xin chdn thanh cam on sy hé tro ciia dé tai “Nghién civu co s6
khoa hoc va thuc tién phuc vu canh bdo cdp do rui ro thién tai do lii va ngdp lut cho cdc dia phuwong
thuoc khu vwe Nam Trung B. A'p dung thi diém cho lwu vuc song Kon — Ha Thanh” ma s0
TNMT.2017.05.08 trong viéc thuc hién va cong bé nghién ciru nay.
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APLYING MIKE MODEL FOR INUNDATION SIMUATION IN
DISCHARGING FLOODING AND BREAKING DINH BINH DAM
Bui Van Chanh!, Nguyen Van Ly!
'Southern Central Region HydroMeteorology Center, NHMS

Abstract: Dinh Binh reservoir is the most largest reservoir in Binh Dinh, operating the inunda-
tion downstream of Kone - Ha Thanh basin. In recent years, there have been increasing numbers of
hight flooding in Kone - Ha Thanh. The time of inundations prolongs so the operation of Dinh Binh
reservoir to ensure the dam safety and reduce flooding in downstream that is necessary. During
hight flood come to Dinh Binh reservoir, safety operation to reduce inundation is difficult because
the reservoir is flood volume and often must emergency flooding discharging. If the revervoir is
done that, inundation will be deeper; special, flood by dam breaking is not only deeper but it also
has higher velocity. As a result, researching for establish inundation map by dam breaking scripts
and emergency flooding discharging to inundation and risk warning to reduce damage by wrong op-
erating revervoir include Dinh Binh reservoir which is necessary.

Keywords: lnundation, Kone - Ha Thanh basin, Dinh Binh reservoir.
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