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NGHIEN CUU DU BAO DONG CHAY LU VA XAY DUNG PUONG
QUA TRINH XA LU VE HA DU CHO CAC HO CHUA THUQC LUU VUC
SONG BA TINH PAK LAK UNG VOI CAC CAP PO MUA, AP DUNG
PIEN HINH CHO HO CHUA NUOC EA KNOP HUYEN EA KAR

Hoang Ngoc Tuén
Vien Khoa hoc Thuy loi mién Trung va Tay Nguyén

Tém tit: Bién doi khi hdu tao ra nhitng hinh thai thoi tiét cuc doan dan dén lwu lwong lii, dwong
qud trinh I ciing nhir lwu leong xd i vé ha du trong thwce té van hanh khéc nhiéu so véi thiét ké
ban ddu theo hwéng bat loi lam cho cong trinh ¢6 nguy co mdt an toan.Véi mong mudn cé thé diw
bdo dwge lwu lwong, myc nuwde hé ciing nhw xdy dwng qud trinh xa lii vé ha du twong iing sdt véi
thuee té givip cdc co quan quan 1y, van hanh hé ddp ciing nhw cdc cdp chinh quyén dia phirong c6
thé chii déng ting phé khi xday ra mua lii . Trong bai bdo ndy gidi thiéu img dung phan mém
HEC-HMS dé tinh todn cho 1 ho chira dién hinh thuéc leu viee Séng Ba tinh BPak Lik lam co s¢
dé ap dung cho cdc ho chira khdc cia khu vue

Summary: Climate change causes the extreme weather patterns that lead to flood flows, flood
process curve as well as flood discharge into downstream areas in operation are more different
from the initial design in a negative direction that can pose serious risks for the safety of the
construction. With a view to forecasting the flow, water level of reservoirs as well as
establishing the process curve of flood release into discharge downstream closely to the
observed curve that help regulatory agencies responsible for managing dam reservoir as well as
local authorities actively respond to the situations when floods occur, this article introduces the
application of HEC-HMS software to make forecast for a typical reservoir in the Ba River basin
of Dak Lak province as a basis for application to other reservoirs in the region.

1. PAT VAN PE khong dam bao an toan néu xay ra li 16n do
thiét ké voi tan suét Iii nho khong con phit hop

Luu vyc song Ba ndm ¢ phia Dong va Dong T e
vo1 thuc té. Bién doi khi hau da lam cho mua

Bic cua tinh Pak Lik, thuc dia ban cac huyén ’ 1o mu
Ea Hleo, Krong HNang, Ea Kar va M’Drik. va ’lﬁ I.Gn tang lép veé ca f:u’(‘mg do va tan suét?
Theo théng ké cta Chi cuc Thity lgi hign trong  XUat hién khdc han so voi trude day. Trong khi
viing c6 khoang 121 hé chira va 11 ddp dang cac cong trinh thao i dugc xay dl:mg rat tho
v6i tong dién tich tuoi thiét ké 14 9.951 ha, tuy 5%, 9ua qud trinh van hanh da bi hu hong,
nhién trén thye € dign tich tu6i khoang XuOng cdp... din dén giam kha nang thao I,
8.756ha, dat 88% dién tich tugi thiét ké ~MYC MuOC hO thuGng xuyén vuot qua muc
nuoc dang gia cuong, thdm chi nhiéu hd con
vuot qua dinh dap, de doa dén su an toan cua
cong trinh dap dét cling nhu de doa dén tinh
mang va tai san cua nguoi dan phia ha du. Dy
bao i trudc diy cha yéu theo cac phuong
phap truyén thong, chi mdi tinh toan theo tan
suat thiét ké va kiém tra, chua xem xét dén 1

Nguyén nhan chi yéu 1a do cac cong trinh
thuy loi xdy dung cach day di lau, bi xubng
cap tram trong MGt sO cong trinh ho chua
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dac biét 16n (PMF) cling nhu mua trén luu vuc
theo thoi gian thuc. Pac biét do han ché vé
trinh d6 khoa hoc cong ngh¢ cling nhu phuong
phap tinh toan nén chiing ta khong thé du bao
I tir mua mot cach nhanh chéng duoc.

Pé khic phuc nhitng han ché néu trén, ching
to1 da thir nghiém rng dung mo hinh thuy véan
HEC-HMS dé tinh toan cho 1 cong trinh cu
thé 1a ho Ea Knop thudc tiéu luu vuc séng Ba
ctia tinh Pak Lak lam co s& dé 4p dung cho
cac cong trinh khac .

Theo sb liéu thong ké cua Pai Khi tugng Thiy
van tinh Pik Lik, lugng mua thang trung binh
mua I tai cac tram khi tugng, thiy van trong
khu vuc tinh dao dong tir 180 mm dén 485mm.
Céc ho chtra viing nghién ctru chii yéu 1a cong
trinh cdp III nén theo QCVN  04-
05/2012/BNNPTNT dugc tinh toan véi tan
suat: Iii thiét ké v6i P = 1,5%; Iii kiém tra P =
0,5% va c6 thé xem xét kiém tra véi Il cuc
han PMF. Theo s6 liéu thu thap duoc tai cac
tram KTTV trong khu vuc thi céc tran mua
sinh Iii trong Ung voi cac tan suit dao dong
trong khoang gia tri nhu sau:

+ P6i voi mua 1 ngay 16n nhat: Luong mua
thiét k& X' dao dong tir 210mm — 300mm;
lugng mua kiém tra X*T dao dong tr 250mm —
350mm;

+ P6i v6i mua 5 ngay 10n nhat: Luong mua
thiét k& X™ dao dong tor 350mm — 500mm;
luong mua kiém tra X*T dao dong tir 500mm —
700mm.

Trén co sé tinh todn du bdo 14, xay dung qua
trinh 10 dén, qua trinh xa Id xuéng ha du va
muc nude hd twong ng véi cac cap d6 mua
la 100mm, 200mm, 300mm, 400mm,
500mm; mua thiét ké, mua kiém tra, mua
cuc han PMP.

2..PHAM VI NGHIEN CU'U

Céc ho chtra nude ¢6 dung tich trén 1 triéu m3,
c6 duong dac tinh long ho thudc luu vuc song
Ba ctia tinh Dak Lak
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3. NOI DUNG NGHIEN CcUU

- Tinh toan thuy vin dy bao I dén cac hod
chura rng v&1 cac tran mua thuc té tir 100 mm,
200 mm, 300mm, 400mm,500 mm dén mua
thiét ké, kiém tra va cuc han PMP (tran mua
16n nhét kha ning c6 thé xay ra trén luu vuc)
bang md hinh HEC-HMS;

- Xay dung duong quan h¢ gitta lugng mua va
luu lwong Iii vé ho twong tmg;

- Tinh to4n diéu tiét 1i qua hd chura;

- Xay dung duong quan h¢ gitra lwgng mua,
lvu lwong xa va myc nude hd tuong ung voi
lugng mua khac nhau.

4. PHUONG PHAP NGHIEN CUU
Céc phuong phap nghién ctru duoc ap dung:

+ Phwong phdp phan tich, thong ké, ké thira c6
chon loc cac tai liéu da co.

+ Phuwong phdp mo hinh: St dyng moé hinh
HEC-HMS md phdéng quéd trinh mua-dong
chay dén ho chira;

+ Phwong phdp diéu tra, phong van, khdo sat
thwe dia: dé hiéu chinh va kiém dinh két qua
tinh toan;

5. DU LIEU VA TRINH TU TiINH TOAN
5.1. Dir liéu tinh toan

- S6 liéu dia hinh, dia mao, tham phu,..: dua
trén Ban d6 dia hinh ty 18 1/10.000 ; ban dd
DEM;

- S6 liéu khi twong, thuy van: St dung tram
thuy van An Khé va tram khi tuong M’Prak
dai dién cho cua luu vuc dé tinh toan; day l1a 2
tram c6 day du s6 liéu du dai va tin cdy. Tran
mua hi¢u chinh 1: to ngay 01/11/2007 -
06/11/2007; tran mua hi€u chinh 2 tor ngay
21/11/2008 - 28/11/2008; tran mua kiém dinh
tlr ngay 15 - 21/10/2009. Sé liéu mua va dong
chay duogc léy tlr s6 liéu tram An Khé.

Muon duong qua trinh ctia trdn mua tu ngay
01/11/2015 dén ngay 05/11/2015 tram M’Prak
dé md phong qua trinh mua twong tng Vi cac
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cap do mua dén cac ho chura.

Puong dic trung l1ong hé : do Chi cuc Thay
loi tinh Pak Lak cung cip;

5.2. Trinh ty tinh todn

(1). Phan chia tiéu Iuu vyc dya vao ban d6 dia
hinh ty 1& 1/10.000 va ban d6 DEM cua khu
vuc bang GIS.

(2). Lva chon tram khi tuong thuy van dai
bicu.

(3). Hiéu chinh, kiém dinh va xac dinh bd
thong s6 t6i wu cho mé hinh.

(4). Tinh toan luu lugng dén hd tuong tng véi
cac cap do mua.

(5). Tinh toan diéu tiét dé xac dinh luu luong
xa xudng ha du va myc nuéc hd twong tng véi
cac cap do mua.

(6). Xay dung cac duong quan hé gitra :

+ Luong mua luu vyc ~ luu lugng dén;

+ Luu lugng dén ~ Iuu lwong xa va

+ Lugng mua luu vuc ~ luu lugng xa ~ muc
nudce hd tuong g voi cac cap dd mura.

So dd cac bude thuc hién dugc thé hién nhu
hinh 1

tinh Dik Lik

[ Thu thap tai liéu vé ho chira trong khu vuc }

so thiét ké, Z~F~V

[ Phan loai nhitng hd chita vira va nho, ¢6 hd 1

Thu thap s liéu mura, dong chay tram thuy van trén luu vire

/\

Dua vao quan hé Z~F~V mdi hd chura;
xay dung dudng quan hé muc nudc va
luu lugng xa Z~Qxa

Kiém dinh va Hiéu chinh dé tim ra
bo thong s6 mo hinh toi wu cho moi
luu vuc ho chira

e

v&i cuong do mua cho ting ho chira.

{ Mo phoéng dong chay 1i dén hd va xay dung dudng quan hé lwu luong 1 dén 1a xa 1

Hinh 1. So dé tinh todn

6. KET QUA TINH TOAN

6.1. Tinh toan D bio dong chay lii dén hé chira
6.1.2. Higu chinh va kiém dinh mé hinh
Trong luu vuc song Ba c¢d nhiéu tram Khi
twong thuy vin co thé st dung dé tinh toan
nhu: tram Krong Buk, M’ Prik, An Khé...
Tuy nhién, tram Krong Buk nam & phia Tay
thudc hoan toan ¢ vung khi hau Tay Truong
Son nén néu s dung s& khong hop 1y. Tram

M’Prik ndm & ha luu cta luu vyc song Ba va
tram nay chi quan trac mua, khong c6 tai liéu
dong chay dé hiéu chinh kiém dinh cho mé
hinh. Trong khi d6, tram An Khé c6 vi tri nam
phia thuong nguon hé thong séng Ba, co sb
liu quan tric mua, dong chay day du va cing
chiu su chi phdi cta khi hau Pong va Tay
Truong Son, chinh vi vdy, sit dung tram An
Khé 1am tram dai dién cho tiéu Iuu vic dé hiéu
chinh va kiém dinh bo thong s6 cho mé hinh.
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Két qua bo thong s6 hiéu chinh, kiém dinh tai
tram An Khé va cac chi ti€u danh gia tai bang

[ KHOA HOC

CONG NGHE

1. S6 liéu mua va dong chay thuc do ¢ tram
nay c6 budc thoi gian 1a At= 6 (h)

Bang 1: B) thong so6 hi¢u chinh va kiém dinh tai luu vue An Khé

A Hiéu chinh Kiém dinh
Thong s6 m_— ~ A
Tran 1 Tran 2 Tran 3

1. B thong sb
Tén That (Loss)
Tbn that ban dau (initial Abstraction)(mm) 30 30 30
Chi s6 CN ( Cuver Number) 50 50 50
% Dién tich khong thdm (Impervious) 0,00 0,00 0,00
Chuyén doi dong chay (Transform)
Thoi gian tré (Standart lag) (h) 9 9 9
Heé sb dinh (Peaking coefficient) 0,47 0,47 0,47
Dong chdy ngam (Baseflow)
Dong chay ngam ban dau (Initial discharge) (m’/s) 180 420 80
Hang s6 nude rut (Recession constant) 0,70 0,70 0,70
Heé sb léch dinh (Ratio) 0,25 0,25 0,25
2. Chi tiéu Nash 0,94 0,84 0,95

Graph for Subbasin “an khe®

Sbbacin 'an e Rasult for Run "1-€1°,2007"

Graph for Subbasin “an khe®
Subbasin "an khe" Results for Run "18-28/11/2008"

Depth (M)
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Hinh 3: Két qua kiém dinh trdn 3
(15-21/10/2009)

Sau khi tim dugc bo thong sé cho mdi tiéu luu
vuc, st dung bd thong s6 d6 tinh toan dong
chay 1i dén cac hd tuong tng véi cac cap do
mua. Két qua du bao luu lugng 1i dén cho cac
hd khéc.

6.1.3. Ung dung tinh toin dw bdo lii va xdy
dung dwong qud trinh lii dén cho Hé Ea Knop

Hb chira nuéc Ea Knop dugc xdy dung va dua
vao st dung nam 1980, thudc xa Ea Knop,
huyén Ea Kar, do Cong ty 333 quan 1y véan
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hanh. Theo danh gi4, hd nay khong dam bao an
toan: dap da bi lin sut, cdy cd moc nhiéu, ca
phé trong 14n chiém hanh lang an toan dép, khi

It 16n nude tran qua mat dap gdy mat an toan;
tran xa i ndm & vai trai dap, tran dat, co gia co
bang ro da tuy nhi€én nang lyc thdo It kém.

Bang 2: Théng s co ban ho Ea Knop

TT |Thong sb | Ponvi | Giatri |[TT |Thong sd Donvi | Gid tri
1 |HO chira 2 |Pap dit
Dién tich luu vuc km? 65 Cao trinh dinh dap dat m 4425
Cao trinh MNDBT m 438 Chiéu rong dinh dap m 5
Cao trinh muc nu6e chét m 428.5 Chiéu dai dap m 549
Cao trinh myc nude dang |1 440 Chidu cao ddp I6nnhdt | m 23
gla cuong
Dung tich chét 10° m? 1,12 Hé sb mai thugng luu m=23,5
Dung tich hitu ich 10°m’ | 7,16 Hé s6 mai ha luu m=3
Dung tich toan bg hd 10°m’ | 828
3 Tran xa li
Hinh thtc tran Tran dinh rong, Chidu rong tran m 15
chay ty do
Cao trinh ngudng tran m 438 Hinh thuc tran Thuc dung

Q (m3/s)
270

1 T 13 19 25 31 37 43 49 55
—Qd (X=300mm)

61 67 73 79 8 91 97 103 109 1I5T (gio)
Qd (X=400mm) ——Qd (X=500mm) ——Qd (Xtk =729,7mm) ——Qd (Xkt =832,7mm) ——Qd (Xpmp =1158 8mm)

Hinh 4: Puong qud trinh heu heong lii dén ho
Ea Knop ung voi cdac lwong mua

17 13 19 25 31 37 43 49 55

Qd (X4

Hinh 5: Puong qud trinh xd lii vé ha du ho
Ea Knop ung voi cdac lwong mua
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Nhén xét: Hau hét luu luong 1ii dén cac hd &
day déu co dang kha bét loi: 1d 1én nhanh va
rat cham. Nguyén nhan chu yéu 1a do dia hinh
dbc, rimg thuong ngudn cac hd chu yéu la
ring trong cdy ca phé, khong phai rung
nguyén sinh nén kha ndng gitt nudc kém.
Chinh vi vay khi xay ra mua 1ii, rat d& lam cho
cong trinh tran, dap dat mat an toan.

6.2. Xay dung duong qua trinh xa lii vé ha du

M6 hinh HEC-HMS khong chi 1a m6 hinh mo
phong t6t qua trinh mua dong chay, ma no con
duoc st dung tinh toan diéu tiét i cua hod
chura, tinh toan v& dap... Mo hinh cho phép
dua cdu tric ciia dap nhu hinh dang cac cira xa
mat, cra xa ddy chiéu cao dap va cac thanh
phan bdc hoi, ton that vao dé tinh toan .

S liéu dau vao dé tinh toan diéu tiét trong mo
hinh nhu sau: Muc nude cua hd ¢ dau thoi
doan tinh toan, ldy bang muc nudc dang binh
thuong. Piéu kién bién 1a luu lugng 1i dén hd
g véi cac cip 46 mua.

Luu lugng x4 qua tran tinh theo cong thirc:
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Q= m.a.b..u.ffz_g.H3 = mn.b.,,‘.ffz_g.Hj‘ 2

Trong do:

b: chiéu rong tran (M) ; H: ¢t nudc trén tran
(m) ; g: gia tdc trong trudng ;

#: Hé s6 co hep bén ; m: H¢ s6 luu luong.

Ttr Ivu lwong dong chay dén hd da duoc tinh
toan, sir dung moé dun Outflow Structures trong

mod hinh HEC-HMS tinh toan diéu tiét It cho
c4c hd chira.

I

g Dam Top 1
Models

Doirad M
Components | Computs | Results

lem] Reservoir | options |

Basin Name: Basin 1
Element Name: Reservoir Yang Reh
Description: =]

Downstream:
Method:

Storage Method:
=Elev-Stor Function:
Initial Condition:
=Initial Elevation (M)
Main Taibwater:
Avndliary:

Time Step Method:
Outlets:

Spillways:

Dam Tops:

Pumps:

Dam Break:

~—Tdone--

Outflow Structures
Elevation-Storage
Table Ze
Elevation

556.2

Assume MNone
—aone—

Autormatic Adaption

)

O K|k

U BT

44

1

1

n

Dam Seepage: [MNo

Hinh 6: M6 dun Outflow Structures su dung
tinh toan diéu tiet li

6.3. Xay dung quan hé lwgng mwa ~ luu
lwong xa ~ mue nwée hd twong Gng

Két qua du bao Iii &én hd tng vé6i cac lwong mura
khac nhau da duoc trinh bay & trén, tuy nhién,
d6i voi cac chii hd va co quan quan 1y hd can
phai ra quyét dinh nhanh chong dé tng pho khi
li xay ra. Vi vy, can phai xdy dung biéu do
quan h¢ gitra luong mua X ~ luu lugng xa Qxa ~
muyc nudc hd Zh, dé khi Pai Khi twong Thuy
van phat tin du bdo lwong mua co thé xay ra
trong nhitng ngay téi, chi hd c6 thé xac dinh so
bo duoc ngay muc nuwéc hd twong Gng dé co
quyét dinh x4 nude ha thip muc nude don li
dam bdo an toan cong trinh va chu dong trong
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cong tac phong, tranh Ia.

Két qua dudng quan hé lwong mua ~ luu
luong x4 ~ muc nudc hd: X~Zh~Qxa

4395

Z(m)

Q)
\
\
/
i

Hinh 9: Quan hé muwa ~ myc nuwoc ~ luu lwong
xa vng voi lwong mua 300mm

a0

Z(m)

Hinh 10: Quan hé mwa ~ muc nuwoc ~ luu
lwong xa wng voi lwong mua 400mm

Q(m3/s)
8
&

Hinh 11: Quan hé muwa ~ muc nuwoc ~ luu
lwong xa wng voi luong mua 500mm

Q)
N
i’
T Zm)

171

Hinh 12: Quan hé mwa ~ muc nuwoc ~ luu
lwong xa wng voi kich ban mua thiét ke

TAP CHI KHOA HOC VA CONG NGHE THUY LOI1 SO 40-2017 39



|  KHOAHOQC

CONG NGHE
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#
{
Z(m)

Hinh 13: Quan hé mwa ~ muc nuwoc ~ luu
lwong xa vrng voi mua kiém tra

Vi biéu d6 quan hé nhu trén, khi thong tin du
bao luong mua dén ndm trong khoang tur
100mm dén 500mm, chi hd c6 thé ndi suy cac
gia tri luu luong vé hd, muc nudc hd, luu
luong xa twong tng dé tir d6 so bd xac dinh
duoc nguy co ngap lut ha du

7. KET LUAN

- Trén co s& cac sb liéu khi tuong, thuy van, dia
hinh, mat dém...cta cac tram do trong luu vuc,
da tmg dung thanh cong mé hinh HEC-HMS dé
xay dung duoc 1 bd théng s6 chung md hinh cho
tiéu luu vuc Song Ba tinh Pak Lik c6 do tin cay
(hé s6 Nash = 0,84- 0,95) dé tinh toan diéu tiét i
cho cac hd chira nudce, két qua dat duge tuong

TAI LIEU THAM KHAO

dbdi tot, dam bao phuc vu cho cong tac dy bao
v6i yéu cau chat lugng ¢ mic do so bd. Tuy
nhién dé c6 két qua t6t hon cin c6 su nghién
ctru, thu thap thém sb liéu (dia hinh, thim phu,
KTTV, dic trung 1ong ho,...) va do dac bo sung
d6i vai timg ho chira cu thé.

- Ung dung thanh cong tinh toan cu thé cho 1
cong trinh dai dién 1a hd chira Ea Knop huyén
MabPrik tinh Dik Lik véi cac két qua

+ Du bao dong chay li dén hod Gng véi cac tran
mua phd bién tir 100mm dén 500mm va mua
cuc han PMP;

+ Xay dung duong qua trinh luu luong xa qua
tran vé ha luu vdi cac tran mua tuong ung;

+ Xay dung duong quan hé gitra Luu lugng
dén ~ myuc nude ~ luu lwgng x4 tuong ting vo1
cac tran mua trén luu vuc

- Két qua dat dugc 1a co s& phuc vu cong tac
van hanh hd chtra trong mua mua Ii; dg bao
nhanh i dén va c6 bién phap chu dong tmg pho
phong chéng lii, lut cho cac hd trong mua mua
bdo, gitp giam thiéu thiét hai vé nguoi va tai
san cho nguoi dan khu vuc ha du hé chira nude.
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