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Ap dung md hinh HEC-RESSIM mé phéng v& dap hé thong
ho chira Pak Yén va IA Bang Thuong

Lé Hl‘mgl, Doan Viét Long1 , Nguyén Pirc Huy ~
1. Khoa Xay dung Thuy loi—Thuy dién, truong Pai hoc Bach Khoa, Dai hoc Pa Nang

Tom tit: Hé théng hé chita Pak Yén va la Bang Thuong thudc tinh Kon Tum duoc
xdy dung trén 2 nhéanh sudi thuéc heu vue sudi Pak Tia do ra song Pak Bla. Véi tong
dung tich khoang 8,5 triéu m3 nudc, hé théng céng trinh nay dong vai tro quan trong
trong viéc cung cap nudc twdi cho cdc xa ¢ khu vuc ha du va thanh phé Kon Tum.
Pdp hé chira Pik Yén va IA Bang Thwong cé két cdu dip ddt, duogc xdy dung trén
long dan ¢6 do déc Ién va thuong xuyén chiu anh huong truc tiép boi thién tai lii lut
khdc nghzet Nguy co tiém dn vé sir co cong trinh c6 thé gdy anh hudng to Ion dén din
sinh va kinh té cho khu vire ha du, trong d6 nguy hiém nhat la sw ¢é vé dap ho chira.
Véi muc tiéu dua ra cdc két qud tinh toan v& ddp theo cdc kich ban gia dinh, bai bdo
da tién hanh mé phong vé ddp ho chiva dwa trén phan mém HEC-RESSIM. Trong do,
Yéu 16 diéu tiét lii tai diap Pak Yén va sw vin hdnh ciia cong trinh hé chira la Bang
Thweong trong hé thong ciing duwoc. Két qua tiv nghién civu nay la co s¢ dé xdy dung
cdc canh bédo vé kha ndng ngdp lut déi véi khu viee ha du khi s ¢é xdy ra, gitip chinh
quyén dia phwong va ngudi dan dwa ra phwong dn phong tranh hop Iy, giam thiéu
thiét hai.

Tir khéa: Pdp Pk Yén, hé IA Bang Thuong, mé phéng v& dip, ngdp lut, mé hinh
HEC-RESSIM

Applying HEC-RESSIM model to simulate the dam-break
scenarios of Dak Yen and IA Bang Thuong reservoirs
system

Abstact: Dak Yen and IA Bang Thuong reservoirs system are located in Dak Tia river
basin. With total water volume of about 8.5 milion cubic, it plays an important role in
providing irrigation and supply water for the downstream areas as well as Kon Tum
City. Dak Yen and IA Bang Thuong dams are earth dams and were built
approximately 10 years ago. However, this area is frequently affected by major flood
disaster which causes negative impacts to environment and residents at the river
downstream basin. Among of them, dam-break is the most dangerous. This paper
focuses on modeling the dam-break of Dak Yen reservoir using HEC-RESSIM model
in two cases of over topping and piping. In these cases, the operation of 1A Bang
Thuong reservoir in upstream is also considered. The results are important
documents in order to give the warnings for local residents and authorities to
minimize losses.

Key words: Dak Yen dam, IA Bang Thuong reservoir, dambreak simulation, flooding,
HEC-RESSIM model

1. Téng quan

Trén dia ban tinh Kon Tum hién ¢6 trén 520 cong trinh thuy loi. Trong d6 c6 70 hd
chira, gdn 450 dap dang va 8 tram bom. Nhiém vu chu yéu cta cac hd chira nay 1a cép nuée
tudi, sinh hoat cho khu vuc ha lwu. Bén canh loi ich vé kinh té x3 hoi ma cac cong trinh da
mang lai, nhiéu hd dép hién tiém an nguy co mat an toan, chwa 1ap phuong an phong chdng
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1ii cho viing ha du dap. Mot su ¢b khac ciing rat nguy hiém néu dé xay ra d6 1a v dap ho
chira. Khi xay ra, mot luong nudc rat 1on trong ho chira s& tran xudng ha luu va gy ra
nhitng ton that ning né vé dan sinh va kinh t& cho khu vuc bi anh huéng. Trén thé gioi da
timg xay ra nhidu vu v& dap, gdy hau qua hét stc nghiém trong, dién hinh 1 vu v& dap
Bangiao va Shimabtan (Trung Qudc - 1975) 1am 171.000 ngudi chét. [3]

Trong thoi gian gan déy, hién tuong thoi tiét cuc doan nhu mua it xuét hién véi tan
suat ma muc do ngay cang tang. Dé chu dong dbi pho vai nguy co tiém an do v& day gy
ra, B6 néng nghiép va phat trién nong thon da ban hanh tiéu chuan TCTK 03:2015 vé
huéng dan xay dung ban d6 ngap lut ha du hd chira nudc trong cac tinh hudng xa 1i khan
cép va v& dap [5]. Tiéu chudn nay dugc ban hanh dua trén cac nghién ctru v dap cia thé
gidi [2, 4]. Trong d6 dua ra nhiéu phuong phap tinh toan v& dap bao gdm: phwong phap so
sanh, phuong phap kinh nghiém, phuong phap duwa trén ban chat vat 1y, phuong phap mo
hinh thiy van va phuong phap md hinh thiy luc.

Trong bai béao nay, chung t6i 4p dung moé hinh HEC-RESSIM dé xiy dung dudng
quan hé luu luong va muc nudce tai vi tri v& dap Dak Yén. Trong d6 co xét dén sy diéu tiét
luu lwong 1 cua cong trinh va sy van hanh cua hd IA Bang thugng trong hé thong. Céc
kich ban xay dyng bao gdm v& dap do tran dinh vao mua 1 va do x6i ngam vao mua kho
tuong (mg voi tan sudt tinh toan. Két qua tinh toan tir mé hinh nay dwoc so sanh vai két qua
xac dinh cac théng s6 v& dap dua vao cong thire kinh nghiém. Nghién ciru ndy 13 co so
quan trong cho bai toan thuy luc xac dinh myc nudce li va ban dd ngap lut cho khu vuc ha
du.

2. Khu vue nghién ciru

Hb IA Bang Thuong va hd Pak Yén 1a hai hd nidm trén 02 nhanh §u6i thudc luu vuce
sudi bak Tia cung do ra séng Dak Bla thudc dia phan tinh Kon Tum. Ho6 IA Bang Thuong
nam trén thugng luu sudi [a Bang, va ho Bak Yén nam trén thuong luu sudi Dak Tia.
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Hinh 1: So d6 khu viec nghién ciru

Do dic thu cua hai ho 1a hd song song, nén khi van hanh, lvu lugng x4 1i ctua hd Pik
Yén d6 ra sudi Dak Tia, sau d6 hop luu v6i luu lugng xa Ii van hanh cia hd Ia Bang
Thuong tai nga ba sudi Ia Bang — sudi Dik Tia va ciing d6 vé song Dak Bla. Do vay khi xét
dén anh huong ngap lut cua hd Pak Yén dén ha du ta khong thé tach riéng hd IA Bang
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Thuong ra ma phai xét dén y€u to van hanh xa 1 cua ho IA Bang Thuong va xem day la
mdt luu lwgng nhap lwu tai nga ba suoi [a Bang — Dak Tia.

Cac thong s6 chinh ctia ho Dak Yén va IA Bang Thuong dugc thé hién trong bang 1
Bang 1: Thong s chinh hd Pik Yén va IA Bang Thugng

Thong so Ho Pak Yén Ho 1A Bang Thuong
- Cip cong trinh 1" 1"

- Tan suét thiét ké (%) 1% 1.5%

- Tan suit kiém tra (%) 0.2% 0.5%

- Chiéu dai x chiéu cao dap (m) 558.7 x 22.7 406 x 14

- Dung tich hd (10°m°) 6.122 1.879

- CAu tao dap Dap dit Dap dit

3. Phwong phap nghién ctru

3.1. Tinh todn thiiy vin

Nghién ctru st dung tai li€u mua quan tric duoc tir ndm 1976 — 2015 tai tram khi
tuong Kon Tum dé 1am tai liéu tinh toan. Trén co so tai liéu mua ngay 16n nhét tai tram khi
tuong Kon Tum tién hanh v& dudng tin suat mua mot ngdy max thiét ké véi d6 dai chudi sé
li¢u 12 40 ndm. St dung luat phan bd xac xuét Piéc — Son 111, cong thirc tinh tan suét kinh
nghiém theo cong thirc vong sb cia Weibull va Kritsky-Menken [6]:

P="""*100%
n+l 1)

Trong d6 : m — s6 1an xuat hién bién ¢
n— s s6 liéu théng ké
Pé tinh toan dong chay i thiét ké phuc vu tinh toan v& dép, nghién ciru tién hanh
phan chia khu vye nghién ctru thanh cac tiéu luu vire biang cong cu Arc GIS 10.01 két hop
v6i ban @6 DEM. Két qua thé hién trong hinh 2.

Lvio 1A Bang

Hinh 2: Phan chia luu viec hé chira 14 Bang Thuong va luu vuc hé Pak Yén

Nghién ctru st dung duong qua trinh 1t dién hinh nim 2009 [7] tai tram thuy van Kon
Tum dé thu phong duong qué trinh 14 dén hd chira Bak Yén, két qua thé hién trong hinh 3.
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Hinh 3: Puong qud trinh lii voi cdc tan sudt dén ho Dik Yén

3.2. Tinh todn vé dip bang phwong phdp kinh nghiém

Cin clr phu luc A ctia TCTK 03:2015 [5] va dic diém két céu cong trinh dép Dak Yeén
va hinh thic v3, bai béo st dung cong thirc cua MacDonald & Langrdige-Monopolis
(1984) dé tinh cac thong sb v& dap. Cac thong s6 can tinh toan dwoc thyuc hién trong bang 2.

Bang 2: Cong thirc kinh nghiém tinh toan céc thong s v& déap

Théng s V& dép do tran dinh V& dép do x6i ngdm

Hé s6 mai vét v 2:1 0.7:1

Thé tich x6i (m°) Vx=0.0261(VH)?62 Vx=0.0261(VH)? 62

Bé rong day vét va (m) (Vx—Hp2(CZp +@)  (va—Hp2(CZp +@)
(Hp(C+HpZ3/2) (Hyp(C+HpZ3/2)

Thoi gian phat trién vét v (gio) T=0.0179%(Vx)°364 T=0.0179%(Vx)?364

Luu lwong v (m*/s) Q= 1.154(V.H)0412 Q=1.154(V.H)412

Trong d6 V va H lan luot 1a dung tich ho va d6 sau muc nudc ho tai thoi diém vo.

3.3. Piéu tiét ho chira va tinh vé ddp bang mé hinh HEC-RESSIM

Mo hinh HEC-RESSIM duoc xdy dung dé danh gi vai tro diéu tiét cua hd chira trong
hé théng, nhdm hd tro nghién ctru bai toan quy hoach ngudn nude, dic biét trong vai trd
kiém soat 1ii. Viéc tinh toan diéu tiét dong chay trong hd chira dia trén hé phwong trinh can
béng nudc va phuong trinh dong luc cung véi cac dudong dic trung, tham $6 mo ta dac tinh
cta hé théng cong trinh. [1]

Phuong trinh can bang nudc:

V= Qut) - aut) )
dt

Trong do:
Qq(t): 1 dudng qua trinh 1i dén;
a(t) 1a qua trinh lwu leong xa khoi hd.
Phuong trinh dong luc cho cac cong trinh xa 1 c6 dang tong quat 1a ham cua 3 tham

qu(t) = f,[ Ai, Zu(t) s Zhl(t) ] s i= 1, 2, ... N (3)
Trong do: Giai hé phuong trinh trén ta xac dinh duoc duong qua trinh luu lugng xa
0xi(t), su thay doi myc nudc va dung tich cia ho chua.
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Mo hinh duogc thiét 1ap dicu hanh hé thong 2 ho chia gom ho ik Yén va IA Bang
Thuong. Khi tinh toan v& dap hd chira Dak Yén thi gia thiét ho IA — Bang Thugng lam viée
binh thuong. Viéc thiét 1ap mang ludi song hé théng hd chira Iuu vie séng khu vie nghién
ctru bang m6 hinh HEC-RESSIM dugc thé hién trong hinh 4.

Hinh 4: So dé tinh todn diéu tiét hé thong ho ho Pak Yén va IA Bang Thwong

4. Cac truong hop tinh toin va két qua nghién ctru

4.1. Cac truwong hop tinh todn
Nghién ctru thyc hién tinh toan md phong v dap hd chira Dk Yén trong 2 trudng
hop nhu sau:

Bang 3: Cac trudng hop tinh toan v& dap hd chira Dak Yén

; Tan suét .
Truong Tén suit i mua trén Myc Juoc x
hgp tinh PO o1 ban dau cua Tinh trang dap dat
. dén ho chua | cac luu vuc PP
toan ; ho chira
ha du
Pap dit bi v& do sy ¢ tran xa
Id 1 cira bi ket (v& do tran
TH1 1,5% 1,5% MNDBT dinh, kich ban danh gia muc
d6 anh huong do vd dap vao
mua mua)
. o Pap dit vd khi bi x6i ngim
TH2 Khonges | Khong 6 MNDBT | (danh gi4 mic do anh huong
It il A
do v& dap)

4.2. Két qud nghién ciru

a. Két qua tinh todn v& ddp bang cong thire kinh nghiém
Dua vao cac cong thirc tinh dugc cho ¢ bang 2, thuc hién tinh toan cho 2 truong hop
néu trén. K&t qua thu dugc nhu sau:
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Béng 3: K&t qua tinh todn thong s6 v& dép theo cong thirc kinh nghiém

Théng sb V& dap do tran dinh V4§ dap do x6i ngdm

D6 séu muc nudc ho (m) 18.8 16.7
Dung tich hd (10°m®) 7.875 6.122
Hé sb mai vét v 2:1 0.7:1
Thé tich x6i (m®) 83,233 61,984
Bé rong day vét v& (m) 71.50 67.04
Thoi gian phat trién vét v (gio) 1.10 0.994
Luu lwong v 16n nhét (m%s) 2,681 2,302

b. Két qua diéu tiét lii va tinh todn vé ddp bang phan mém HEC-RESSIM

Mo hinh HEC-RESSIM cho phép tinh toan cac thong sb tai cira v& bao gdm duong
qua trinh muc nude va duong qua trinh luu luong. Ngoai ra mé hinh con cho phép tinh toan
diéu tiet 1t tai ho IA Bang Thuong nam trong hé thong véi ho Bak Yén. Keét qua tinh toan

cho hai truong hop duoc thé hién bang hinh v& va bang biéu bén dudi.
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Hinh 5: Ho chita IA Bang Thwong diéu tiét lii vmg véi tan sudt li P = 1.5%.
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Hinh 6: Puong qud trinh myc nwde va luu lieong ciia ho chwa Ddk Yén trong THI

Tir hinh v& s6 5 ¢6 thé thay rang, su c6 ket cira van da lam anh huong dén kha nang
diéu tiét ciia ho. Ban dau hd & myuc nude dang binh thuong, su ¢6 ket cia van din dén cong
trinh tran khong thé xa hét luu lugng 18 dén, lam muc nudc hd dang téi cao vuot qua cao
trinh dinh dap (588.7 m) gay tran dinh va v& dap. Su ¢ 1am cho luu lwong thao qua cong
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trinh tang dot bien 1én dén 2,324 m>/s so Vvéi luu luong cua dinh 1i thiét ké khoang 160
m®/s, tang xap xi 15 lan.

Ap dung mé hinh HEC-RESSIM mé phong vé dép hé thong ho chira Dk Yén va IA Bang Thirong
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Hinh T: Puong qud trinh myc nwde va luu leong ciia ho chwa Dik Yén trong TH2

Céc dd thi trong hinh 7 chi ra rang, luu luqng,dén vao mua ki¢t khong dang ké, hd
dang & muc nudc déng binh thuong thi xay ra su ¢o v& dép do x61 ngam. Sy €6 nay lam
cho luu luong thdo qua cong trinh ting dot bien tir gié tri 0 dén 2,300 m*/s va myuc nuéc hd
ha nhanh chéng vé cao trinh 540 m.

Béng 4: Tong hop két qua mo phong v dap ho chira Pak Yén

Truong hop Muc ngéc Muc nu(y(; ngu lugng I’ﬁ Luu luqng Xa Luu hgqng
tinh toan ban dau ho 16n nhat dén 16n nhat I6n nhat qua lo v&
(m) (m) (m°ls) (m¥s) (m?/s)
TH1 556.7 558.8 162.17 75.0 2,324
TH2 556.7 556.7 2,300

4.3. Phan tich két qua

Tir két qua tinh toan thong sb v& dap bang cong thirc kinh nghiém cua MacDonald &
Langrdige-Monopolis (1984) va bang md hinh HEC-RESSIM, nghién ctru dua ra mot sb
phan tich sau :

Luu luong v& dap 16n nhét trong THI theo cong thie kinh nghiém 1a 2,681 m®s 1on
hon khi tinh toan theo m6 hinh HEC-RESSIM (2,324 m3/s), tuong duong voi d§ chénh 1éch
khoang 15%. Sy chénh léch nay 1a do anh hudng cta qué trinh diéu tiét luu luong hd IA
Bang Thuong trong hé thong va luu lugng 1ii dén ho ik Yeén.

Trong TH2 cho két qua vé luu lwong v& dap 1on nhit cua 2 phuong phap gan nhu
twong duong (2302 m3/s trong cong thirc kinh nghiém va 2300 m*/s trong mé hinh). C6 thé
thiy ring chinh gi tri luu lugng vé hd Pak Yeén khong dang ké dan dén sy tuong dong vé
két qua tinh ctia 2 phuong phap.

Nhu vy phuong phap tinh v& dap bang md hinh HEC-RESSIM phti hop hon khi tinh
toan sy ¢b xdy ra trong mua li. Ngoai ra mé hinh con cho két qua dudng muc nuée va
duong qua trinh luu lugng, trong khi phuong phap kinh nghi¢m chi cho gia tri luu luong
16n nhét.

Két qua thé hién ¢ hinh 6 va hinh 7 cho thdy ring trong truong hop v6 dap do xoi
ngam thi myc nude hd ha nhanh hon truong hop tran dinh. Didu nay dugc 1y giai 1a dudi ap
luc nude trong hd chira, Iuu lugng thao qua cira v& & day cong trinh s& 1on hon khi tran qua
dinh dap.
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5. Két luan

Nghién ctru da dua ra dugc cac két qua tinh toan thong sb vo dap ho chira Pak Yén
bang phuong phap cong thic kinh nghiém va bang mé hinh thity van.

Phuong phap tinh toan bang phan mém HEC-RESSIM thé hién nhiéu uu diém hon
phuong phap kinh nghiém, déc biét la kha nang tinh toan diéu tiét ld va dleu tiét lién ho.

Két qua tir nghién ctru ndy 1a co s¢ dé thiét 1ap bai toan truyén i vé ha du bang mo
hinh thuy lyc 1 chiéu hodc 2 chiéu nhu : HEC-RAS, MIKE 11, MIKE FLOOD ... Ngoai ra
¢6 thé két hop voi phdn mém ArcGIS dé thiét 1ap ban db ngap lut.

Két qua tinh toan v& dap va ban db ngap lut khi su ¢b xay ra la co s& quan trong dé dé
xuét cac canh bao can thiét va tinh toan phuong 4n phong tranh ciing nhu danh gia thiét hai.
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