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Tom tit: Ho chita dwoc xdy dung véi nhiéu muc dich khdc nhau nhw la: twéi cho néng
nghiép, phat dién, phong lii, du lich sinh thdi...né mang lai nhiéu loi ich cho cdc nganh kinh té
X& hoi. Tuy nhién nhing ho chira I6m ¢6 sw chénh |éch cét nude thuwong — ha luu cao tiem an
nhitng nguy co va tham hoa khi xday ra si c6 vé ddp, de doa dén tinh mang va tai san ciia nhan
dan vang ha hew. Chinh vi thé viéc nghién ciru dnh hwdng cia sw cé vé ddp 1a van dé quan
trong cdn phdi dwgc xem xét. Bai bao sir dung mé hinh MIKE FLOOD md phdng ngdp lut ha
du hé Ké Gé finh huéng vé ddp chinh hé Ké G6 g véi li I6n nhdt kha nang (PMF). Ho Ké
Gé 1a mét trong nhitng hé chiva I6n & khu viee mién Trung, vang ha heu hé 1a kKhu viee tdp trung
déng dan cw, khu kinh té phdt trién. Két qua nghién cieu vé ddp chinh ho Ké Gé xdc dinh do siu
dong chdy, lieu téc dong chay, pham vi anh hwéng va thoi gian xudt hién cia dong lii sinh ra do
V& ddp phia ha du. Day [a nhitng thong tin quan trong giip cdc nha Quan ly c6 nhitng hanh
déng khan cap, bién phdp thich hop giam thiéu téi da cdc thiét hai do sw c¢é vé dap gdy ra. [1]

I. MO DPAU

Trong nhimg nim gan day do anh hudng
cua bién d6i Khi hau toan cau, tinh hinh thoi
tiét dién ra bat thuong: mua to, bdo 16n, hién
tuong truot 10 dat dién bién phuc tap dic biét
la nhitng ving ndi cao, hd tich nudc gay nguy
hiém cho su an todn cua dap. Viét Nam gﬁn
day cling d& xay ra hién tuong vo dap, vo dé
do mua 16n kéo dai két hop véi 1d tir thuong
nguon d6 vé l1am muc nudc hod, nude séng
dang cao trén muc an toan nén gay hién tuong
vd dap nhu ndm 2010 vo dap Khe Mo-Ha
Tinh ( xem [2]).

Nghién ctru v& dap va mé phong ngép lut &
ha du ho chira do hién tuong v& dap gy ra co
y nghia rat 16n trong viéc chuan bi va ké
hoach tng pho véi thién tai do v dap gay ra.
Cac két qua nghién ctu sé 1a co sé dé dua ra
cac khuyén cao ciing nhu lap cac phuong an
bao dong, di doi cho khu vuc ¢ ha luu

II. PHAM VI VA PHUONG PHAP
NGHIEN CUU

2.1. Phuong phap nghién ciru
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Hién nay trén thé gidi ¢ cac nudc tién tién
trude khi quyét dinh xay dung mot hd chua
nude viéc quan tdm dén van dé an toan hd,
dap duoc dat 1én hang dau va tit cac cac hd
chia dugc xay dung déu phai nghién ciru dén
truong hop khi xay ra su ¢d v dap thi pham
vi anh huong dén dau, dau 1a khu vuc bi thiét
hai ning nhat dé tr d6 co bién phap phong
tranh giam thiéu. O Viét Nam trong nhiing
nim gan ciing c6 mot sd nghién ciu vé an
toan dap da dugc thyc hién nhu Vién Quy
hoach thuy loi, Vién Khoa hoc thuy lgi, Vién
Khoa hoc thay lgi mién Nam thuc, xem xét
danh gia mot phan cac tac dong do 1d xay ra
d6i v6i cac ving nghién ctru nhu trudng hop
luu vyc song Hong, song Huong do Vién
Khoa hoc thuy lgi thyc hién; luu vyc song
Srepok do Vién Quy hoach Thuy lgi thuc
hién, nghién ctru, danh gia mo hinh v& dap
Ham Thuan-Pa Mi dén ha luu song La Nga
do vién Quy hoach Thuy loi Mién Nam....

Hién nay, viéc ing dung cac mé hinh toan
dé tinh toan bai todn v& dap trong hé thong



sbng va cac cong trinh trén séng ngay cang
phd bién nhu MIKEI1 (M6 dun DamBreak),
HEC RAS, DAMBBRK, FLDWAYV, BREACK...
Trong sb cac phﬁn mém duoc su dung cho du
doan v& dap, Tingsanchali [3] nhdn ra rang
dua trén cong thirc Meyer-Peter & Mueller,
md hinh BREACH tinh toan leu lugng 16n
nhat cho két qua cao hon 2,8 lan so cac luu
luong 16n nhit quan sat dugc, méd hinh MIKE
11 tinh toan cac luu lwong 16n nhét cao bang
0,167 lan so v&i gia tri thuc do. Mo hinh
MIKE cung cap cai nhin toan dién hon vé cac
su kién v& dap mo phong 1 lut, két hop voi
d6 hoa nang cao ciia ban d6 ngap lut gitp hinh
dung su lan truyén cta song lii theo thoi gian.

T truée dén nay cac nghién ciu trong
nudc lién quan dén bai toAn mé phong ngap
lut do 1i hay v& dap thuong st dung phuong
phap 1a md phong thuy luc mot chiéu sau do
két qua myc nudc tinh dugce tai vi tri cac mat
cit song két hop véi ban dd dia hinh (DEM)
dé xay dung ban dd ngap lut doi khi cho két
qua khong chinh xac do khi mé phéng vo dap
cling nhu I lut thuong c6 hién tugng tran bai,
tran qua bo mac du sir dung thudt mo phong
c4c & chua lii. Chinh vi vay dé tai nay tac gia
d& str dung mo hinh MIKE 11 m6 phong v&
dap va dung md hinh MIKE FLOOD dé tinh
toan ngap lut ha du hd Ké G9, khi d6 két qua
sé cho ta d0 chinh xdc cao md phdéng hién
tuong tran bdi Mot cach truc quan, ngoai ra
khi xay ra su ¢d v& dap hodc v dé mot van dé
can dugc quan tdm 1a ving c6 dong pha hoai
di qua dé tir d6 c6 cac giai phap khic phuc.

2.2. Pham vi nghién ciru

Ho chira nudec Ké Go trén séng Rao Cai
thugc x& Cam M¥ huyén Cam Xuyén, tinh Ha
Tinh cach Thanh phé Ha Tinh 20km vé phia
Tay. Cong trinh duogc khoi cong xay dung vao
ngay 26/3/1976 dén thang 2 nim 1978 bat dau
tich nudc. Nam 1983 cong trinh hoan thanh va
chinh thirc dua vao khai thac. HO ¢ nhiém vu
tich nude tudi cho 21.136 ha dit canh tac cia

hai huyén Thach Ha va Cam Xuyén, cap nudc
cho cong nghiép, két hop phat dién, nudi ca va
phong chéng 1ii cho ha du. Tir nim 1988 dén
nay ho chtra khong con phuc vu cho nhiém vy
phat dién. H6 c6 dung tich 346 triéu m® tai cao
trinh muc nude dang binh thuong.

Ha du hd Ké Gb c¢6 2 nhanh song chinh 1a
séng Gia Hoi co chiéu dai 34,3 Km va song
Nai (Séng Phu) véi chiéu dai 42,5 Km. Ving
nghién ciru bao gém cac khu vuc thude thanh
phdé Ha Tinh, huyén Cam Xuyén, huyén
Thach Ha

2.3. Quy trinh nghién ciru

Céc thong sé vé ddp va qua trinh vé

Viéc du bao luu lugng chay qua dap khi bi
V& 14 rat quan trong, c6 thé duoc xac dinh
bang thi nghiém thuc nghiém va mé hinh
toan. Tuy nhién cac mo hinh vat 1y khong phai
lGc ndo ciing c6 thé lam dugc do diéu kién tai
chinh vi vay mo hinh toan luén dugc coi co
tinh kha thi cao hon. Thuc té m6 hinh toan khi
xac dinh luu lugng tran qua khi v& dap dua
theo 4 phuong phép sau:

- Phuwong phap duwa trén két qua mo hinh
vat ly

- Phuong phap tham sé gidi han

- Céng thic du bao

- So sanh phan tich

Phuong phép str dung cac cong thic kinh
nghiém da dua trén két qua mo hinh vat 1y xéac
dinh luu lugng 1ii v& dap két hgp cac mo hinh
X0i 10, van chuyén bun cat va co hoc dit. Pay
1a phuong phap du bao phirc tap dya vao rét
nhiéu truong hop v dap dd xay ra. Khi qua
trinh nghién ctru va s6 liéu van chuyén bun cat
cho phép luu luong it thay bién doi thi phuong
phép str dung cong thirc dy bao 13 hop 1y nhat.
Vi phuong phéap nay la dya trén Sy tinh toan tur
nhimg truong hop va kich ban v& dap thuc té da
xay ra. Co rat nhiéu cong thirc du bao dugc dua
ra cho tung truong hop phure tap.

Khi st dung phuong phap cong thuc du
béo thi cac cong thic tinh toan du bao v dap
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dugc str dung nhiéu nhét 14 cua Froehlich va
MacDonald két hop véi Langridge-Monopolis
(MDLM). Day cling la hai phuong phap dugc
coi la 4p dung tot nhit cho dap dit (Azwin
Abdul Razad, 2009) [4].

Co ché v& dap dugc mo ta boi cac thong sd
vo dap, chiéu rong vét v B, chiéu cao vét v&
h va thoi gian v& dap T. Hinh dang vét v& c6

thé dugc quy dinh 13 hinh thang, hinh chir
nhat, hodc hinh tam giac. Sy hinh thanh 15 v&
c6 dang hinh thang véi co ché hinh thanh
tuyén tinh duoc thong qua trong truong hop
nay véi muc dich xay dung mo hinh v& dap
nguy hiém nhat, dva trén gia dinh rang 16 v&
dap nudc thay d6i tuyén tinh véi thoi gian.

Pinh dép

T1

T2 T3

Fi

Dap dit

Hinh 2: Vét vé ddp phat trién dang hinh thang
Céc tham sb sir dung nghién ctru dugc thé hién trong bang 1
Bang 3: Céc théng so vé ddap

Phwong trinh du dodn

Théng sé vé dip

(MDLM) (1984)

Froehlich (1995b)

Chié_l_l rong trung binh 15
va, B (m)

0.1803K,V,,>*?h,**

Mt truot ctia vét v (Ko) 0.5

1.4 cho tran dinh, 0.9 cho céac truong
hop khac, trung binh 1.0

Trong d6: Thé tich khdi nude phia trén cao trinh v& dap: V,, (m®); Chiéu cao vét va: hy (m);
Chiéu cao dap: hq (m); Mat trugt cua vét v : K,

Dua vao mdt sd phuong phap nghién ciru xéc
dinh céc thong sd v& dap két hop véi s liéu théng
ké két qua vo dap coa 108 dap dat trén thé gisi
trong cudn tai liéu « Prediction of Embankment
Dam Breach Parametetrs” ciia to chirc an toan dap

do tic gia Tony L. Wahl [5] giita chiéu cao vét v
[h]~ Chiéu cao dap [Haap)), chiéu rong vét v cjh
tinh theo cong thirc Froehlich (1995b) . Céc thong
s6 v dép tinh toan cho hd Ké Gb duoc trinh bay
trong bang sau.

Bang 4: Cac thong sé vé dap

Cao trinh mue nwée ban Cao trinh muc nwéc Vétvo ban dau | Gidi han vét vy
A X an Z g Baiu Z i B cusi
dau (m) vo dap (m)
(m) (m) (m) (m)
32.5 35 35 1 25 200
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2.4. Phan tich dir liéu

CAc tai liéu dia hinh duoc sir dung dé thiét
ké 1ap so d6 thuy luc gébm c6 16 mit cét trén
séng Gia Hoi, 22 mit cit trén Séng Nai (S6ng
Phu) do nam 2010, binh d6 ha du hd Ké Gd ty
¢ 1: 10 000 do nam 2008. Tai liéu dia hinh
long hd, quan hé Z~F~V....

Tai ligu tinh todn: DONng chay dén ho Ké
G tinh bang mé hinh thiy van (MIKE NAM)
tir tai liéu mua; Qua trinh muc nude tridu thuc
do tai Ctra Song Sot (tram Thach Béng) va
Cira Song Gia Hoi (Tram Cam Nhuong); tai
litcu mua tram Ha Tinh va Ky Anh dé tinh
toan lugng gia nhap khu gitra.
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Hinh 3: So @6 mang lwdi tinh todn

Muyec nuée tinh toan va thue do (thang 9/2009) tai Ciu Phi
25
2.01 st sege Sete,
o3 *

- set
E ogtt
o 1514 I (34
g
: 1.04  H thyc do (m)
é’ 0 o H tinh toén (m)

0.5

0.0

9/26/20090:00 9/27/2009 0:00 9/28/20090:00 9/29/20090:00 9/30/20090:00 10/1/2009 0:00 10/2/2009 0:00
Thoi gian (gio)

Muyc nuée tinh toan va thue do (thang 9/2009) tai Ciu Hpi
25
2.0 .
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P o020 382 see et
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5
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g 104 ¢ Hihuedo
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05 |
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9/26/20090:00  9/27/2009 0:00  9/28/20090:00  9/29/2009 0:00  9/30/2009 0:00 10/1/2009 000  10/2/2009 0:00
Thoi gian (gio)

Hinh 4: Két qua hiéu chinh mé hinh tai vi tri kiém tra

Gid trj myc nuéc tinh ton va thuc do (théang 9/2009) tai Ciu Phu
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* Hthye do (m)
1 ® Htinh todn (m)
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e
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000 000 000 GO0 0000 0000 0000 0000 0000 0000 0000
Thési gian ( gié)

Gid trj mye nudr tinh todn va thye do (thing 10/2010) tai Cau Hpi
35
3 2
e
25 f 3y N‘
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000 000 0:00 0:00 0000 0000 0000 0000 0000 0000 0000
Thoi gian ( gi)

Hinh 5: Két qua kiém dinh mé hinh tai vi tri kiém tra
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I1l. KET QUA NGHIEN CUU

3.1. Tinh toan phan tich v dap hé Ké G6

a) Xay dung mé hinh thiiy lwc ha du ho
Ké Go

Pé hiéu chinh va kiém dinh mé hinh trong
mang song ha du hé Ké G& dung tram muc
nudc tai Cau Phu trén sdng Nai va cau Ho trén
song Gia Hoi. Bay la 2 tram myc nué6ce thuong
dugc do khi hé Ké G xa lii nham khong ché
muc nudc phia ha du két hop véi cac vét li
diéu tra tai cac dia diém khac nhau trén luu
vuc. Trong nhitng nam qua thi Ha Tinh ciing
la dia phuong chiu thiét hai nang né do thién
tai, dac biét tran 10 thang 9-2009 va tran 1
thang 10-2010 gy ngap lut nang cho khu vuc
ha du hd Ké Go khi mua 16n kéo dai két hop
v6i viec hd Ké GO xa voi luu lugng 16n
khoang 650 m®/s. Bai bao nghién ctru dung sb
liéu tran 1 thang 10 ndm 2009 dé hiéu chinh
va s6 liéu tran 1ii thang 10 ndm 2010 dung dé
kiém dinh mo hinh két qua kiém dinh va hiéu
chinh mé hinh cho thay gia tri tinh toan phu
hop voi gia tri thyc do tai cac tram kiém tra
Vi mire d6 sai s6 4-6%.

Trén co s& mo6 hinh MIKE FLOOD vira
thiét 1ap, mod hinh v& dép hd Keé Go duoc xay
du‘ng trong phan mém MIKE 11 béi cac thong
sb (g101 han vét v&, thoi gian v& hay c6 thé
khéng ché muyc nudc bit dau xay ra su cd, va
cac thong sé dia chat cua dap....) Cac két qua

tinh toan ung véi truwong hop vd dap duoc
thue hién dua trén céc gia thiét nhu sau:

- Nghién cau thuc hién trong dé tai chi xay
dung mo6 hinh v& dap tng vai truong hop la
su ¢d xay ra do nude tran qua dinh dap, day 1a
truong hop c6 kha nang xay ra khi c6 cac bién
dong 16n vé thoi tiét: mua 16n trén dién rong,
anh huong ap thap nhiét déi. ..

- Tr nhitng gi6i han d6, ddi voi hd chia
xac dinh trong truong hop bat loi nhét do 1a
khi hd chtra dé tich day (Z = Zy = 32.5m) tuc
kha ning chua i ctia hd con rat kém néu c6 li
Xay ra. Viéc thoat 1 nham dam bao an toan
cho dap dugc thuc hién thong qua tran xa 1a
va qua cdng 1dy nudc caa hd con tran su cb
khoéng hoat ddong duoc.

- LT x4y ra dugc tinh toan ing voi 1t PMF.

- Mua phia ha du liy theo Mua 3 ngay Max
tram Ha Tinh Gmg véi tan suat 10%.

- Qué trinh bién tridu cira séng duoc 1ay
theo dot triéu cudong thang 10-2005 (trong liét
s6 liéu quan trac tir nam 1988-2008).

b) Phan tich két quda

Két qua tinh toan truong hop v dap chinh
mg v6i lii PMF duoc thé hién trong bang 3.
Céac khu vuc bi anh huong cac muc do ngap
lut tai cac vi tri ha du ving Ké G& tmg voi
ting thoi diém sau khi v& dap duoc thé hién
trong hinh 7.

Bang 5: Két qua tinh todn thiyy lyc

Vi tri Khoang cach Q max Thoi gian V Max H vax
' (Km) (m°/s) (gio) (m/s) (m)
Sau hd 0 56303 0 7.49 10.5
Ciu Phu 19.6 34427 1.5 3.86 4,52
Ciu Ho 18.3 28353 1.5 3.56 4.00
Ctra Nhuong 34.7 26620 2 2.12 2.58
Cira Sot 38.3 26703 2 2.32 2.61
| ;' \
o / [ A
S
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Hlnh 6 Qua trinh luu lwong va lwu toc sau dap chmh




[meter] DUONG QUA TRINH MUC NUOC TAT CAU PHU

00:00:00 00:00:00 00:00:00 0O0:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
2102010 3102010 410-2010 5102010 610-2010 7-10-2010 8-10-2010 9-10-2010 10-10-2010

[meter] DUONG QUA TRINH MUC NUOC TAT CAU HO

00:00:00  00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
2102010 3102010 410-2010 5102010 6-10-2010 7-10-2010 8-10-2010 9-10-2010 10-10-2010

Hinh 7: Qua trinh muc nude tai cau Phi va cau Ho

Nhan xét:

Thoi gian tir khi v& dap chinh hd Ké G
dén khi xuat hién luu lugng dinh 1ii sau ho Ké
Gd 14 1 gio Quax = 56303 m*/s va gia tri muc
nudce 16n nhat voi Hye = 31.5 m sau 1 gid so
Vi thoi gian xuat hién dinh 18, tbc do 16n nhat
dat 7.49 m/s nguy hiém cho khu vuc ha luu
dap n6 s& cudn troi toan bo nhimg gi ma dong
chay di qua khu vuc cua cac xa My, Cam Dug,

Cam Thanh, Cam Thach va n6 viing ngap s&
m& rong dan vé phia khu vuc Thanh phé Ha
Tinh, dén thanh phé Ha Tinh tai Cau Phu luu
lugng 16n nhat chi con khoang 2999 m®/s, véi
luu toc 16n nhat khoang 4,5 m/s (sau khoang
1.5 gio xdy ra hién tuong v& dap hd Keé GJ).

Két qua ngap lut khi v& dép chinh hd Keé
G dién bién theo thoi gian.

Saul gio

BAM B NOAP LUT HA LU M KE 0 H v pAP
{SAL 1 G

Sau s gio

BAN B4 HOAP LUT HA LUw H KE ad BHI va DAP

o : i

] E:

1 g
H
Sau 6 gio San 24 gio
BAN DO HGAP LUT HA LUY HE KE b KHI V3 DAP
(SALl &8 IR

i —
LE 5

E s
|| 8= B

Hinh 8: Ban do ngdp lut ha du ho Ké Go
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Két qua mo phong ngap lut cho thiy sau 3 gio
thi d6 sdu ngap viing ha du 12 16n nhét, chu yéu 1a
trén 5 m chiém khoang 50% viing bi ngép; thoi
diém lic 6 gio thi dién tich ngap 16n nht c6 tat ca
55 x& ctia 3 huyén bi ngp tong dién tich 1a 345
km? va c6 khoang 47940 nha dan bi ngap 374395
ngudi dan ctia 3 huyén (ndm 2008) chiém khoang
12% ho dan bi anh hudng truc tiép...Sau 48 gio

thi hién twong ngap chi con lai mot sé x4 ving
trong nam ven song Ngan Mo va mot sd ving
triing chua tiéu thoat kip.

Vung c6 dong pha hoai truong hop v dap
chinh hd Ké Gd dugc thé hién ¢ hinh 8, né di
qua nhu cac thon xom cia xa Cam My doan
séng Ngan Mo voi luu tbe dong chay 16n
thuong 5 -6 m/s.

VUNG PHA HOAI TRUONG HOP VG DAP
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Hinh 9: Vang pha hoai truwong hop vé ddp ho Ké Go

Dua vao két qua mo phong thuy luc xac
dinh dugc cac ving nguy hiém, ving bi ngap
sau, chiu anh hudng 16n do v dap giap ching
ta phai co bién phap khic phuc, biét trudc
dugc tinh hudng va dién bién cia 1ii, thoi gian
tap trung 1ii rat nhanh vi vay viéc chuan bi tmg
pho trude va trong khi xay ra su ¢ 12 rit quan
trong. Khi ¢6 tinh hudng xau xay ra véi dap
Ké Gb, thi cha dap c6 trach nhiém phéi hop
Véi c4c co quan nha nude va dia phuong thuc
hién phuong 4n bao dong va 1én ké hoach di
tan ¢ ving ha luu caa dap nham dam bao an
toan vé tinh mang ciing nhu bao vé tai san cia
nhan dan. Tuy theo tinh hinh thyc té va dya
theo ké hoach b4o dong ma chu dap va céc co
quan lién quan tién hanh thong bao cho nguoi

24

dan tai cac xa ciing nhu chuan bi ké hoach di
doi nguoi dan ra khoi vang nguy hiém.
IV. KET LUAN

Tir két qua tinh toan cho viing nghién ctu,
xac dinh dugc cac khu vuc anh huong khi xay
ra su cd, tlly vao mirc d6 bi anh huong ma ta
c6 nhitng bién phap can thiép khac nhau dé
giam thiéu thiét hai cho ngudi dan nhu lap ké
hoach di doi nguoi dan ving ngap sau c6 thé
di doi dén ving cao, dya vao dién bién ngap
lut phai uvu tién nhiing vung c6 nguy co bi
ngap truéc va khu vuc dan cu nim trong
pham vi ctia dong pha hoai khi c6 bao dong
nguy co xay ra su ¢ vo dap.

Viéc ung dung mo hinh MIKE FLOOD
md phong tinh hudng v& dap co thé tng



dung tot khi ma cac md hinh khac con mot  noi c6 nhiéu hd chira va phia ha du tap trung
s6 han ché, va noi bat cua nd 1a xac dinh  doéng dan cu vi viy cdn phai co6 nhiing
duoc ving pha hoai caa dong lii, day 1a mot nghién ctu vé an toan dap trudc khi cap
diéu dang quan tam. Pic biét dbi voi nhitng  phép xay dung cong trinh.
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Abstract
STUDY EFFECTS OF DAM BREAKING AT KE GO RESERVOIR - HA TINH
IN DOWNSTREAM AREA

The reservoir is constructed for a lot of socio-economic purposes such as: irrigration,
hydroelectricity, flood protection, eco-tourism etc. However, there is a risk of dam breaking in
reservoirs whose hight water level at different locations of the river downstream of the dam,
threatening life and properties of people living in downstream area. Therefore, it is necessary
to carry out a reasearch on effects of dam breaking. The article uses the model MIKE FLOOD
illustrating the case of dam breaking at Ke Go reservoir causing flood in downstream area at
the probable of maximum flood (PMF). Ke Go Lake is one of the biggest reservoirs in the
Middle of Vietnam. Its lowerlands is condensed of people and a developed economic area. The
research assesses the depth and velocity of flood water, affected area and appearing period of
flood in downstream. This is important information for the risk management and emergency
action plan to have suitable measurements to reduce damages of dam breaking.
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