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PANH GIA RUI RO CHO HE THONG
HO CHUA BAC THANG TREN SONG PA
KHI CO SU CO VO PAP

Lé Vin Nghj'

Tém tit: Song Pa la nhdanh I6n nhat ciia hé thong séng Hong, ¢6 tiém nang thity dién vao béc
nhat ca nude. Trén heu vuee séng Pa trong lanh tho Viét Nam da xdy dung 7 ho chiva 1o, trong do
co 3 cong trinh thuy dién lon nhat Viét Nam la Lai Chdu, Son La va Hoa Binh. Cdc hé chira bdc
thang nay cé nhiém vu quan trong trong chong I, cdp nwde twdi va phat dién nhieng dong thoi moi
cong trinh déu lam tang thém nhitng riii ro tiém an cho hé thong va cong trinh bdc dwdi néu gap s
6. Bai bdo trinh bay két qua danh gid riii ro cho hé thong cdc cong trinh ho chira bdc thang séng
Pa theo cdc kich ban sy ¢é v& ddp bang mé hinh todn thity hee. Két qua déanh gid la co sé dé cdc
nha quan Iy, quy hoach va nghién ciru van hanh hop Iy cac ho chiva bdc thang séng Pa ciing nhu

ddam bdo an toan cho ha du séng Hong.

Tir khéa: Mo hinh todn, Ho chita bic thang, Song Pa, V& ddp.
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1. Mé dau

S6ng Pa 1a chi luu 16n nhat ciia hé thong song
Hong, bat ngudn tir ving nai Nguy Son (Trung
Qudc) chay vao nudc ta tai Muong Té, Lai Chau
theo huéng Tay Bic - Dong Nam. Tong lugng
dong chay séng Da chiém hon 50% tong lugng
dong chay song Hong. Véi dia hinh ¢6 d6 doc
16n, nhiéu cong trinh ho chira dugc xay dung
trén song Pa nham phong chéng 1ii, cung cap
nudc tudi, phuc vu giao thong thiy va dac biét 1a
dong gop mot phan rat 1on cho tong ning lugng
dién toan qudc. Song Pa trong lanh thd Viét
Nam hién c6 7 cong trinh ho chira 16n gom Lai
Chau, Son La, Hoa Binh trén dong chinh va Ban
Chét, Hudi Quang, Nam Mu, Nam Chién trén
cac dong nhanh (Hinh 1)

Céc ho chira 16n va rat 16n véi dung tich hang
chuc ty mét khéi cung h¢ théng dé lam nhiém vu
cat lii chu ky 500 nam cho Ha Noi. Tuy nhién
néu xay ra lii 16n hon cho Ha Ngi 1ii 16n hon tan
suat nay thi van gay lo lang cho cac nha khoa hoc

!Phong Thi nghiém trong diém Quéc gia vé déng
lyc hoc song bién
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va quan 1y v6i gia dinh nhitng tinh hubng bat ngd
xay ra. Cung v6i qua trinh phét trién kinh té xa
hoi, su bién doi cuc doan cia thoi tiét khién
chung ta can ludng trude nguy co rai ro do v
dap [3].

V& dap 1a hién tuong khong mong mudn
nhung dé ¢ nhiéu dap bi v do cac nguyén nhan
khéac nhau trong khi tich nudc va ca trong giai
doan thi cong. O Viét Nam d3 ghi nhén duoc cac
su ¢d v& dap nhu: hd Pam Ha (Quang Ninh,
2014), v toan bd dap phy; hd H6 H6 (Ha Tinh,
2013), nude tran qua dinh dap; hd Pong Péang,
Khe Ludng (Thanh Hoéa, 2013); ho Cira Dat
(2007), v& dap tran xdy do; hd Subdi Hanh
(Khanh Hoa, 1986); hd Yén Lap (Quang Ninh,
1982); hd Séng Muc, hd Nam Thach Han (1981-
1982); hd Sudi Trau (1978) [3]... Trén thé gidi da
xay ra v Dap Lawn (My, 1982); dap Am Duong
Khoa (Trung Qudc, 1983); dap Malpaset (Phap,
1959), dap Barna & An Do... [1].

Céc ho chira bac thang séng Pa c6 tinh chét
quan trong vé ca kinh té, x3 hoi va chinh tri nén
trong qua trinh quy hoach, xay dung va khai thac
van hanh da dugc quan tam nghién ctru. Bai toan
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vé v& dap trén song Da da dugc tap trung tinh
toan trong giai doan nghién ctru kha thi Thuy
dién Son La khoang 20 nam vé trude, boi nhiéu
co quan tu van va nghién ciru. Dién hinh 1a cac
nghién ctru ctia Lé Tran Chwong, Lé Vian Thuan,
Vii Anh Khoa (1997) [2], Nguyén Viét Phach va
cs. (1998); Nguyén Vin Hanh va cs. (2003) [4],
Tran Dinh Hoi va cs. (2004) [5], Tran Thuc
(2003) [7]... Cac nghién ctru nay tap trung danh
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gi4 anh huong cua su ¢b vo dap Son La dén an
toan cua hd Hoa Binh va dong bang Béc Bo. Cac
hd chtra duoc dua vao tinh toan chi gdm 3 ho
trén dong chinh song Da 1a Lai Chau, Son La va
Hoa Binh, riéng hd Son La dugc tinh toan xem
xét voi cac quy mo cong trinh Son La cao, thip
va trung binh. Bén canh d6 cong cu tinh toan con
han ché vé md phong diéu hanh hd, 1ii tran dong,
cac kich ban tinh toan.

MNDBT +370
+374

7z Hb Hudi Quang

H® Lai Chau
MNDBT +295

MNDBT +945

Hinh 1. So d6 bdc thang ho chira luu viee séng Pa

Bang 1. Théng s6 cdc ho chira I6n trén hé thong séng Pa

Tén thong sb Lai  Son o Bipn  Dan Hubi o Nam - Nam
5 Chiu  La Chat Quang Chiénl  Chién?2
A . \ . Nam Nam Nam Nam
1. Trén sOng ba ba ba Mu Mu Chién Chién
2. Dung tich toan bo hd chira
; ' 1215 9260 9450 2137,7 1842 154,75 3,7
g v6i dinh dap (10°m?)
3. Dung tich phong 1ii (10° m?) 0 4000 5600
4. Cao trinh dinh (m) 303 228.1 123 482 374 953 275
5. Chiéu cao dép 16n nhét (m) 137 138.1 128 130 1044 135 49/53
6. Chiéu dai dap theo dinh (m) 860 42445 267 2733 50.6/38.75
7. Luu luong thiét ké (m%/s) 20730 38240 37800 8382 10883
8. Luu lugng kiém tra (m’/s) 27452 10059 12908 2456.7 2351
9. Muc nudéc trude li (m) 295 194 101
(II(IJI')M“C nuoc dang binh thudng o0 15 117 475 370 oas 272
11. Myc nuée 1ot 16n nhét (m) 302,95 228,07 122,07 479,68 950,73 272,77
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Bai béo trinh bay két qua nghién ctru trén mo
hinh toan thity luc, danh gia rii ro cho hé thong
hd chira bac thang theo cac kich ban xay ra su
c¢b v dép trén song Da trong diéu kién cac cong
trinh trén bac thang da hoan chinh, mot cach co
hé thong xét dén cac rii ro co thé xay ra dbi véi
hé thong hd chira trén song Pa. Nghién ciru da
str dung mo hinh MIKE dé mé phong hé thong
hd chira bac thang trén song Pa, img dung mod-
ule DamBreak dé mo phong v& dap, vét v cua
dap Hoa Binh st dung tir két qua mé phong trén
moé hinh vat 1y [3] [6] cung cap mot cach hé
théng cac kich ban su ¢6 c6 thé xay ra, hi¢u qua
lam viéc cua cac hod (thong s6 muc nude, luu
luong xa 1i).

2. Mo hinh tinh toan

M0 hinh toan thuy lyc MIKE cua DHI [8] c6
kha ning tinh toan dién bién dong chay theo
khong gian va thoi gian. M6 hinh 1 sy ¢ v& dép
duogc xay dung trén phdn mém MIKE 11.

Ving mé phong bao gdm toan bd song Pa tir
bién gi¢i Viét Trung dén nga ba Thao - Pa va
nhanh N4m Mu, Nam Chién. C4c nhanh song,
sudi khac duge mo phong 1a cac bién gia nhap

khu giita. Cac hd duoc dua vao tinh toan gdbm
Lai Chau, Son La, Hoa Binh, Ban Chat, Hudi
Quang, Nam Chién 1 va Nam Chién 2 (Hinh 1).
Tai liéu dia hinh long dan 1a s6 lidu do nim
2013, riéng song Pa do ndm 2014. Cac thong sb
cong trinh iy theo quy trinh van hanh lién hd
chtra [9]. Bién nhép luu cua mo hinh la cac
duong qua trinh luu lugng theo thoi gian Q(t)
nhap vao song chinh. Bién dudi cia mo6 hinh do
khong khao sat qua trinh 10 ha luu nén dugce cho
13 hing sd.

Hé thdng ho chira trén bac thang song Da
duoc thiét 1ap 1a cac cong trinh ndi tiép, dung
tich hd chira dwoc mé phong 1a long dan song.
Do su sai khac cua 1ong dan va long ho thyc té,
nén dung tich hd duge b sung vao dang 6 chira
1 trén séng, ddc biét voi hd Son La, Hoa Binh
va Ban Chat. Quan hé dung tich cao trinh dugc
14y theo bao cdo thim dinh an toan dap Hoa Binh
nam 2013. Tai cac vi tri dap dang cac cong trinh
thao dugc thiét 1ap trén cac nhanh song song:
gém tran xa mat, tran xa day, nha may thuy dién,
cong trinh vo dap. Céc cong trinh c6 cua van
duoc thiét 1ap 1a cong trinh diéu khién (Bang 1).

Bang 2. Cdc cong trinh diéu khién trén hé thong bdc thang séng Pa

TT Tén Toa Tén ‘Dang q Hé sb Toc do
nhanh song do cong trinh dieu khién  luulugng  mo cira van

1 Son La Sluice 250 SL Xa day Underflow 0,74 0,0034
2 SONGDA 279250 SL Xa mat Underflow 0,74 0,005
3 SONGDA 102500 LC Xa mat Underflow 0,76 0,007
4 Lai Chau Xa day 250 LC Xa day Underflow 0,76 0,005
5 NamMu 78400 BC Xa mat Underflow 0,69 0,01
6 NamMu 101400 HQ Xa mat Underflow 0,69 0,005
7 HBSluice 250 HB Xa day Underflow 0,76 0,005
8 SONGDA 473300 HB Xa mat Underflow 0,69 0,005
9 NamChien 41500 NC2 Xa mat Underflow 0,67 0,003

®

Céc gia thiét trong qua trinh nghién ciru:

- Khong xét qué trinh bién dong long dan khi
xay ra 1 v& dap. Chi xét qua trinh phat trién
(bién d6i) cua 16 v4.

- Céc vét v ctia dap bé tong dugc gia thiét 1a
v theo timg khoang, v6i chiéu rong 1a boi sd
cta chiéu rong 1 khoi d6 giira hai khe lun cua
dap, duoc léy 12 20m, tai vi tri 2/3 chiéu cao dap,
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cac truong hop vo dap la tran dinh véi ¢t nudc
cao 2m.

- L& v& ciia dap Hoa Binh dugc ldy theo két
qua thi nghiém trén mo hinh vat ly.

- Hd duoc coi 1a bi v& khi ¢6 nude tran dinh
véi d0 cao 2m. Khi muc nudc hd chua dén
ngudng gy v (tran dinh dudi 2m) thi dong qua
dinh tinh nhu mdt dap tran.
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HG& Ban Chét

O
'S
O | HB Nam Chién 1

HO6 Nam Chién 2 Nga ba
Thao ba

______________________________

Hb Son La

.......................................

Hinh 2. Vi tri hé thong hé mé phong trong so do mang séng thuy lyc 1 chiéu

3. Két qua tinh toan cac kich ban v dap

3.1. Cac kich bdn tinh todn

Véi mo hinh 1 500 nam dén hd Hoa Binh
dugc phan bd theo dién tich luu vue dén céc
diém khdng ché cho cac hd 1a tuyén dap. Cac hd
van hanh binh thuong trong céac truong hgp dam
béo cat 1l cho ha du. Tir d6 kich hoat v& dap voi
truong hop tran dinh hodc su ¢d than dap (dap
Hoa Binh). Thiét 1ap 42 kich ban v& dap trén hé
thong bac thang song Da tir v riéng 1é t6i v hé
thdng va 162 trudong hop v& hd Son La va va dap
do 4n hoa trong than dap, téng hop thanh 8 nhém
kich ban v& dap do tran dinh cu thé nhu sau:

1. Nhom kich ban v& dap trén dong chinh
song Da:

- Nhom kich ban 1 (KB1), vd toan bd h¢
thdng hd thuong luu hd Lai Chau, thudc 1anh tho
Trung Qudc. Do khong c6 s liéu cu thé cua cac
hd nay nén nghién ciru lya chon trudng hop bat
loi nhat 14 coi tong dung tich cac hd don xudng
mot hd bac cudi cung. Xét voi 03 kich ban myc
nude hd tai thoi diém v gdm: muc nude trude
1 (MNTL) - KB1.0, cac hd ha luu & mue nudce
dang binh thuong (MNDBT) - KBI1.1 va muc
nuée 1i thiét ké (MNLTK) - KB1.2. Trong mbi
kich ban muc nuéc lai xét kich ban vé dung tich

hé & thuong Iuu Lai Chau. Khi myc nudc cac hd
1a MNTL, xét voi dung tich hd 1an lugt 1a: W =
2,0, 2,5 va 5,0 ty m* twong ung cac kich ban
KB1.0.a, KB1.0.b va KB1.0.c. Tong s nhom
nay c6 9 KB;

- Kich ban vo ddp Lai Chau, gém 3 kich ban
to hop myc nudc hd Hoa Binh, Son La khac
nhau (nhém KB2). Khi v& ho Lai Chau, cac hd
con lai dang ¢: MNTL - KB2.0, MNDBT -
KB2.1 va MNLTK - KB2.2;

- Kich ban v& Son La, gém 3 kich ban véi cac
t6 hop bé rong vét vd khac nhau (B = 60m; 20m)
va muc nude ho Hoa Binh (nhom KB6). Cu thé
nhu sau: KB6.0 - vo dap Son La 60m, cac hd &
MNTL; KB6.1 - v& dap Son La 60m, cac hd ¢
muc MNDBT va KB6.2 - vo dap Son La 20m,
cac hd & mitc MNDBT.

2. Nhom kich ban vo dap trén nhanh Nam
Mu:

- Kich ban v& dap Ban Chat, gdbm 3 kich ban
to hop muc nudc hd Hoa Binh, Son La khac
nhau (nhom KB3);

- Kich ban v& dap Hudi Quang, gém 3 kich
ban t6 hop muc nudc hd Hoa Binh, Son La khac
nhau (nhom KB4).

3. Nhom kich ban vo dap trén nhanh Nam

TAP CHi KHI TUQNG THUY VAN
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Chién: (hd Nam Chién 1, Nam Chién 2) ing v&i
3 kich ban tb hop muc nude hd Hoa Binh, Son
La khac nhau (nhom KB5);

4. Nhom kich ban dong thoi v dap Lai Chau,
Ban Chat, Hu¢i Quang, Nam Chién 1 va Nam
Chién 2, gdm 3 kich ban t6 hop muc nudc hd
Hoa Binh, Son La khac nhau (nhém KB7);

Mbi nhém KB: 3, 4, 5, 7 gdm 03 KB nhu
KB2.

Bai bao trinh bay két qua tinh toan gia dinh su
¢ v& dap cac hd chira bac thang séng Da anh
hudng dén ho chira ha luu, 1a cac nhém kich ban
tir KB1 dén KB7. Chi tiét cac kich ban xem
trong [6]. Khi kich hoat v& dap theo céc kich ban
thi hé thong cac hd khac van hanh binh thuong
theo quy dinh tai quy trinh lién hd chtra [9] ma
chua xét dén trudng hop didu tiét cit giam 1i cho
ha du hodc dam bao an toan hd phia dudi.

3.2. Kich ban vo ddp trén dong chinh song
Da

1. V& céc ho thuong luu Lai Chau (KB1)

Khi xay ra su ¢6 v& dap trén thuong luu Lai
Chéu (cac hd phia Trung Qudc), gia thiét cac
kich ban tong luong 1t v& dap 1a W = 2,0 ty m’,

2,5 ty m® va 5,0 ty m® tvong tng khi d6 hd Lai
Chau dang ¢ MNDBT (+295,0m) hoac MNLTK
(+297,9m). Theo két qua tinh toan luu luong
dinh 10 sinh ra do v& dap (theo cong thuc
Floehlich) twong tng 1a 39.300m?/s, 41.200m>/s
va 49.800m3/s. Két qua tinh toan thé hién trén
Bang 2, Hinh 2.

Khi xay ra sy ¢d v& déap trén hé thong ho chira
thuong luu Lai Chau v6i kich ban tong dung tich
ctia cac hd 1a 2,0 ty m? (KBl.a), 2,5 ty m?
(KB1.b) va 5,0 ty m® (KB1.c) thi hd Lai Chau
luon du kha ning cat 1di, hd hoat dong an toan,
khong bi vo dap.

Truong hop tong dung tich cta cac hd chira
phia thuong luu dén 5 ty m®, néu hd Lai Chau
dang van hanh  MNDBT thi myc nudc 1on nhat
(MNLN) dat +301,36m thap hon myc nuéc dang
gia cuong (MNDGC) 1a 1,5m, Iuu lugng xa 16n
nhat dat khoang 33.200m?. Néu hd dang van
hanh & MNLTK, khi xdy ra su ¢c6 MNLN dat
302,57m thép hon cao trinh dinh dap 0,4m, luu
luong 16n nhét khoang 35.600m?/s, ho Lai Chau
s€ gap nguy hiém.

Bdng 3. Théng s6 hé Lai Chdu khi vé ddp & thirong luu

.. Znsbandiu Qmaxdénhd  Qimax  Zhémax V chualil L
TT  Kich ban (m) (m¥/s) (m’/s) (m) (10° m’) Ghi chu
1 KBI1.1a 295.0 39 358 28824 298,77 1079
2 KB1.2a 2979 39 358 29406 300,71 1161
3 KBI1.1b 295,0 41218 29600 299,23 1098
4 KB1.2b 297,9 41218 30533 301,05 1177
5 KBl1.1c 295.0 49866 33241 301,36 1194 i
6 KB1.2¢c 2979 49866 35600 302,57 1248 Nguy hiém
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Hinh 3. Qua trinh luu lvong dén ho, luu lwong xa va muc nuoc tai hé Lai Chdu

ung voi kich ban vo ddp thuong luu
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2. Pap ho Lai Chau (KB2)

Truong hop chi v& dap Lai Chau thi tong
luong 1ii toi da do v& dap gy ra vé dén hd Son
La khoang 1,5 ty m’, s& tac dong téi hd Son La
va ho Hoa Binh tuy theo tinh trang myc nudc tai
hai hd, chi tiét thé hién trén Bang 3, Hinh 3 va
Hinh 4, cu thé:

- Néu 2 ho dang van hanh & MNTL, thi khi sy
¢b xay ra, ho Son La va ho Hoa Binh déu cat lii
hoan toan, 2 hd hoat dong binh thuong. MNLN
tai 2 hd déu thip hon MNDBT theo thir tu 1a
10m va 7m.

- Néu 2 hd dang van hanh 6 MNDBT thi 2 hd
cling déu dam bao kha ning cat 1d va lam viéc

binh thuong. MNLN tai hd Son La dat 221,5m
cao hon MNLTK 3,5m, tuong tng tai hd Hoa
Binhla 121,Im va 1,1m.

- Néu 2 h6 dang van hanh @ MNLTK, hd Son
La van du kha ning cit [ii va lam viéc binh
thuong, MNLN tai ho dat 222,1m, thip hon
MNLGC 14 6,0m, luu lugng xa 16n nhat khoang
35.800m?/s. Tuy nhién ho Hoa Binh dat t6i gioi
han vé lam viéc an toan. MNLN tai hd dat
122,5m xap xi cao trinh dinh dap, gay nguy hiém
cho dép Hoa Binh.

Do d6 can van hanh diéu tiét tich nu6c lai hé
théng dé giam nguy co cho dép Hoa Binh.

Bdng 4. Théng s6 hé Son La - Hoa Binh khi vé ddp Lai Chéu

Kich Zhs Qmax dén hd Ho Son La Hd Hoa Binh
TT bél’l dang van hanh SLa Qxé max Zhé max Vehta lii Qxé max  Zhd max
(m) (m?/s) (m*/s) (m) (10°m*  (@m’s)  (m)
1 KB2.0 MNTL 94.202 21.728 204,86 1.871 21.921 110,14
2 KB2.1 MNDBT 94.133 35.484 221,53 1.538 34113 121,10
3 KB22 MNLTK 70.099 35.871 222,10 1.035 36.296 122,53
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Hinh 4. Qua trinh luu luvong aén, luu lwong xa va myc nuoc hé Son La khi vé dap Lai Chau
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Hinh 5. Qud trinh luu heong dén, heu lwong xa va miee nwée khi vé ddp Lai Chau KB2.2
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3. Pap ho Son La (KB6)
Khi xay ra sy c6 v& dap Son La thi chi hd Hoa
Binh chiu tac dong. Xem xét cac kich ban vo dép

Son La theo cac chiéu rong va cao trinh vét v,
tong hop két qua thé hién trén Bang 5. Két qua
cho thiy & KB6.3 khong gy v& dap Hoa Binh.

Bdng 5. Théng s6 hé Hoa Binh khi xdy ra vé ddp Son La

Z. 1 ban diu Qmax dén hd

Zhd max V chaali

Qxé max

TT  Kichban = 0) “m¥s)  (m¥s)  (m)  (rigum’) Onichd
I KB60(60m) MNTL _ 196507 300498 125,75 i Vo dap
2 KB6.1(60m) MNDBT 224605 307.356 12565 i V& dap
3 KB62(20m) MNBT 34928 31494 11966 515

Khi xem xét anh hudng cta su cb v dap Son
La t61 dap Hoa Binh, ngoai 03 kich ban ¢ Bang
5, da thiét 1ap céc kich ban tinh toan chi tiét véi
cac myc nude hd khi v, kich thude vét vo (B,
H) v6i muc nude hd Hoa Binh khi v&, cu thé:

- V& muc nude hd Hoa Binh, khi v& hd Son
La la MNLN trong Iii chinh vu ¢ 101m vé&i mo
hinh 1& 500 nam.

- V& muc nuéc hd Son La khi v& xét 05
truong hop 1a: MNLN trong lii chinh vy (194m),
MNDBT (215m), MNLTK (217,8m), MNLN
(228m) va vd do tran dinh khi myc nude vuot
dinh dap ¢ cao trinh 230m;

- Vé6i chiu rong 16 v3: xét 04 truong hop: B
=80, 60, 40 va 20m;

- V& chiéu sau 16 v&: xét 03 trudong hop 1a D
= 2/3H, 1/2H va 1/3H, véi H 1a chiéu cao 16n
nhit cua dap, trong tmg véi cao trinh vét v 1an
luot 1a 138m, 163m va 184,4m.

T hop tinh toan cho 01 trudng hop v& dap
Son La v&i muc nude hd Hoa Binh khi v& 1én
dén 60 truong hop, tién hanh tinh toan mo
phong, bang cach loai trir da di dén két luan sau:

- Néu ho Son La xay ra su ¢6 v& 60m thi du
hd Hoa Binh dang van hanh & MNTL van gip
nguy hiém, ho Hoa Binh khong du dung tich cit
1i sy ¢6. MNLN tai hd Hoa Binh dat 125,7m,
cao hon dinh dap 2,7m gay tran dinh, gay vo dap
Hoa Binh.

- Néu hd Son La v& 1 khoang (20m) tirc luu
luong x4 qua tran Son La chi 1 3.600m?/s bang
1/10 nang lyc xa cua tran, chi tuong duong véi
v& dap Son La trong mua kho thi hé Hoa Binh
van dam bao kha ning cat 1ii, an toan cho cong
trinh. MNLN tai hd Hoa Binh dat 119,7m, thap

TAP CHi KHI TUQNG THUY VAN

hon MNLTK la 0,3m. Luu lugng xa 16n nhat dat
31.500m*/s. Tuy nhién, thoi gian xa 14 duy tri
dén 8 ngay s& gy nén ap luc khong nho ddi véi
dé diéu cua khu vuc ddng bang Bic Bo.

- Néu v& ho Son La va muc nuée hd Hoa
Binh ¢ myc nudc cao nhat mua I theo quy trinh
véan hanh lién hd chira (101m) thi tuy theo mirc
do v, cho théy:

+ HO Son La & MNTL (194m) thi véi kich
thude vét vd c6 B < 80m khong gy vo dap Hoa
Binh, khi d6 myc nuéc hd Hoa Binh 16n nhit 1
116,07m.

+ Ho Son La 6 MNDBT (215m) va MNLTK
(217,8m): voi vét v& c¢6 B > 60m va chiéu sau
v D > 2/3H sé& gay v& dap Hoa Binh; voi vét v
¢6 cao trinh trén 159m (D < 1/2H) va vét v& ¢
B < 40m tr¢ xudng khong gay v dap Hoa Binh,
khi d6 muc nudc hd Hoa Binh 16n nhat 1a
120,5m.

+ Khi hd Son La & muc nuée tng v6i diéu
tiét 1t PMF (228m) va tran dinh: Vi kich thudce
vét vdy ¢6 B > 60m, chiéu sau vd D > 2/3H va 15
vo ¢c6 B > 80m, D > 2/3H sé& gay v dap Hoa
Binh; Vi cao trinh vét v trén 159m (v 1/2H)
khi v& B < 60m va vét v& c6 chiéu rong tir 40m
tro xudng khong gy v& dap Hoa Binh.

3.3. Kich bdn vé ddp trén nhanh Nam Mu
(KB3)

Trén nhanh Nam Mu c6 02 hé chtra 1a hd Ban
Chat va hé Hudi Quang. Khi xay ra v& dap trén
nhanh Nam Mu chi anh huong dén hd Son La va
h6 Hoa Binh. Khi v dép Ban Chat ludn gy v
Hudi Quang do d6 nghién ctru chi phan tich danh
gi4 khi v dap Ban Chat tac dong tdi cac hd ha
lru (hd Son La va Hoa Binh). Két qua tinh toan
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thé hién trén Bang 5, Hinh 5 va Hinh 6 cho thay:

- Néu 2 h6 Son La, Hoa Binh dang van hanh
& MNTL thi 2 ho du kha nang cat 1, hd hoat
dong binh thuong. MNLN tai hd Son La dat
209,7m thip hon MNDBT khoang 5,5m, tuong
ung tai hd Hoa Binh 1a 113,2m va 4,8m, luu
lwong 16n nhit xa vé ha du dat 24.200m?/s.

- Néu 2 hd dang van hanh tir MNDBT tr¢ 1én
thi MNLN cua hd Son La dat 223,8m, vuot
MNLTK khoang 5,8m, thap hon MNDGC
khoang 4,3m. H6 Son La dam bao cit duoc dinh
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11, van hanh xa 1t binh thuong, khong bi vo dap.
Tuy nhién, MNLN tai hd Hoa Binh dat 121,7m
(v6i truong hop hd dang van hanh & MNDBT),
cao hon MNLTK 1,5m vala 123,1m (véi truong
hop hd & MNLTK), hd Hoa Binh dat ranh gi6i
khong thé tich thém, dong chay xap xi tran dinh
dap, nguy co mat an toan cho dép Hoa Binh. Luu
luong 16n nhat xa vé ha du dat 37.000m?/s. Do
d6, kich ban nay c6 thé diéu tiét nang tich 1d tai
h6 Son La dé giam kha nang v& dap Hoa Binh.

Bdng 6. Théng s6 hé Son La - Hoa Binh khi vé ddp trén nhanh Nam Mu

. A ~_ Qmax dénhd Ho Son La Ho Hoa Binh
Kich Z ho dang van . .
TT 5 \ SLa Qxa max Zhd max Vehira 1 Qxa max Zhd max
ban hanh (m) 3 3 6 ...3 3
(m°/s) (m°/s) (m) (10°m”) (m?/s) (m)
1 KB3.0 MNTL 75 996 26 018 209,65 2779 24202 113,24
2 KB3.1 MNDBT 64 560 36 485 223,80 1915 34496 121,68
3 KB3.2 MNLTK 65 534 37023 223,79 14 66 37 641 123,15
[m*3/s] KB3.0 [meter] [MA3/s] KB3.1 [meter]
— - i F 230.0
] : 209.651 3 100000.07
70000.05 _75996.828 2 | S PP - 210.0 90000 OE : :
1 - .07 Ve hude L 225.0
1 - 208.0 ES b :
60000.07 AN L i 8000003« e hoSonla :
1 Murc niroc - 206.0 70000 05: r 220.0
.. hoSonla . ;.. r O3 :
50000.0 - 204.0 ¥ Luulugng - L 215.0
] <LU'u;Iu’(_7ng L 60000.05;’ .......... - Ao hd St;)h La - Téng . A
40000.0 vao ho Son La . [ 2020 50000.01 .l lugng xa.
1 . Tong - 1 hd Som La [ 210.0
1 Jwu lwong xa - 200.0 1 - —t
2000007 e A P 30000.03 o AN T '
"] 26016.076 \‘ [ 196.0 20000.0F it = 200.0
10000.0] . - - 194.0 En : : : :
T ; : : 10000031t e
T T T T T T T T T T T T T T T T T T T T T T T T LA I e e e T T T TT
17-8-1996 21-8-1996 25-8-1996 1081996 | 2081996  21-8.1996  22.8-1996
Hinh 6. Keét qua cat lii cua ho Son La khi v dap nhanh Nam Mu
[mA3/s] H® Son La [meter] [m”3/s] H& Hoa Binh [meter]
fooeeey: 100889.07 : : p o0 37640.93 . 123.15 I
90000.0 -+ e\ s . 350000 - - - - S0 =77/ I\ S [ 1220
71: Lwuluong £ Muc nubc F - 1 . Mue nuée
80000.0 = vao ho Son La “Masonla - hé Hoa Binh [ 120.0
: . - F 220.0 1
7000007 : R 3000009 o [\ L 1180
600000 <o\ TTTTRE 245 9 1
I+ : ey I-Il—.l?gi'?g xa L 1 : : Téng [ 160
500000 e\ e Pt S o 250000 g R 5 TR lwd lwong x& - [
1 37009.32°  hd Son La F 2100 1 e ol 140
40000.0 — | I
1: F 205.0 ]
30000.0 * : 2000003 S S 8 F 112.0
20000.04 - F 2000 1 L 1100
10000047 E 1950 15000.0 7+ [ 1080
RERRAREZTS R ERRREE e ARBRRRRREE' S RRRAR
1881996 20-8-1996 2281996 24-8-1996 19-8-1996 21-8-1996 23-8-1996 25-8-1996

Hinh 7. Két qua cdt lii ciia ho khi vo ddp trén nhanh Nam Mu - KB3.2
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3.4. Kich béin vé dap trén nhanh Nam Chién
(KB5)

Trén nhanh Nam Chién c6 2 ho chira 1a Nam
Chién 1 va Nam Chién 2. Day la hai hd chtra nho
v6i tong dung tich Ung voéi MNDBT la

158 triéu m?, tong dung tich tinh dén cao trinh
dinh dap cua ca hai ho khoang 191 triéu m?. Khi
Xay ra su ¢ trén nhanh Nam Chién chi anh
huong dén hd Hoa Binh.

Bdng 7. Théng s6 hé Hoa Binh khi xay ra vé dap trén nhanh Nam Chién

. 5 71 ban dau Qmax dénhd Qxé max Zhd max Vehia 1 . ,
TT  Kich ban (m) (m¥/s) (m%/s) (m) (tricu m?) Ghi chu
1 KB5.0 MNTL 21.086 20.522 108,02 1120
2 KB5.1 MNDBT 23.393 23.754 117,53 102
3 KB5.2 MNLTK 27.324 25.813 119,63 -

Két qua tinh toan thé hién trén Bang 6, cho
théy: luu luong 1t do su ¢ trén nhanh Nam
Chién 14 rat nho so véi dung tich diéu tiét cua hd
Hoa Binh. V6i luu lugng xa diéu tiét 16n nhat
ctia Hoa Binh dat 25.800m3/s nén néu xay ra sy
¢d trén nhanh Nam Chién, muc nuée tai hd Hoa
Binh van gan nhu giit nguyén nhu muc nude ban
ddu. HO Hoa Binh hoan toan lam viéc binh
thuong.

3.5. Kich bén xdy ra dong thoi sw cé trén
nhanh Lai Chdu, nhanh Ndm Mu va Ndm
Chién (KB7)

Khi xdy ra su ¢b dong thoi trén nhanh Lai
Chau, Nam Mu va Nam Chién s& gay tac dong
16n t6i ho Son La va ho Hoa Binh. Tong hop két
qua tinh toan thé hién trén Bang 7 va Hinh 7, két
qua cho thay:

- Néu 2 hé (hd Son La va ho Hoa Binh) déu
dang van hanh & MNTL thi ca 2 ho déu du kha

nang cat 18 su c6. MNLN tai hd Son La dat
215,6m xap xi MNDBT, tai hd Hoa Binh tuong
g 1a 116m thap hon MNDBT 1,0m. Luu luong
x4 16n nhét vé ha du dat 26,500m3/s, muc nude
tai Ha Noi lIa 13,37m dam bao an toan cho ha
luu.

- Néu 2 ho dang van hanh xa i & MNDBT,
thi hd Son La van cit dugc 1ii nhung MNLN dat
228,1m xap xi vugt MNDGC. Tai ho Hoa Binh
MNLN dat 123,9m bét dau tran trén dinh dap,
nguy co cao gy v& dap trong khi da xa 1t dén
mirc d6 16n nhat co thé, luu lugng 13 38.196m?/s.

- Néu 2 hd dang van hanh & MNLTK, thi ca
2 déu khong co6 kha nang cit 1ii su ¢b va ciing
khong thé diéu tiét hé théng. MNLN tai 2 hd déu
vuot dinh dép khoang 1,5m, ca hai ho déu gap
nguy co cao bi vo, luu lugng xa 16n nhat vé ha
du dat trén 282.000m?/s.

Bdng 8. Théong s6 hé Son La - Hoa Binh khi xdy ra sw c¢6 dong thoi trén cdc nhanh
Lai Chdu, Ném Mu va Néam Chién

Hé Son La

Z ho dang HO HoaBinh  Ghi cha
TT KlCh ban van hanh Qmax dén Qxé max Zhé max Qxé max Zhé max
(m) (m?s) (m?/s) (m) (m*/s) (m)
1 KB7.0 MNTL 102930 31 008 215,60 26454 116,01
2 KB7.1 MNDBT 136631 39987 228,06 38196 123,87 Tran dinh
3 KB7.2 MNLTK 119979 49 972 229,70 282503 124,48 Vo dap
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4. Két luan

- Véi truong hop hd Son La va Hoa Binh
dang 6 MNLTK (217,83m, 120m) khi xay ra cac
su ¢O Vo dap trén cac nhanh riéng I1¢ Lai Chau,
Nam Mu sé& khong gdy nguy hiém cho hd Son
La. Khi v& dap riéng 1é trén nhanh Lai Chau
hodc Nam Chién, s& khong giy nguy hiém cho
hd Hoa Binh, hd van c6 kha ning diéu tiét dé
giam thiéu thiét hai cho ha du. Riéng truong hop
xay ra sy cd v& dap Ban Chat trén nhanh Nam
Mu, kéo theo v dap Hudi Quang, giy nguy co
v dap Hoa Binh do tran dinh.

- V6i truong hop ho Son La va Hoa Binh &
MNDBT tro xuéng, céc su ¢d vo dap thuong luu
trén cac nhanh riéng 1¢ khong gay nguy hiém cho
h6 ha luu, hai ho nay dam bao diéu tiét.

- Trong 08 nhom kich ban tinh todn khi v&
cac dap thugng luu, cac truong hgp sau xay ra
vO dap ha du:

+ Néu su ¢b v& hd Nam Chién 1 thi ho Nam
Chién 2 s& bi v&;

+ Néu sy ¢6 v& hd Ban Chat thi hd Hudi
Quang s€ bi vJ;

+ Khi sy ¢ v toan b hé théng hd & thuong
luu Lai Chau véi truong hop tinh toan gdp chung
thanh 1 ho c6 dung tich 5 ty, hd Lai Chau c6
nguy co bi v khi ¢ 16n hon MNLTK;

+ Néu su cb v dong thoi ca 3 hd ¢ thuong
Iru Son La, Son La bi vo khi & muc nudce 16n
hon MNLTK;

+ Khi xay ra su c¢d cac dap dong thoi trén cac
nhanh Lai Chau, Nam Mu, Nam Chién: c6 nguy
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co cao mat an toan dap, khi hai hd6 & MNDBT
tro 1€n.

+ Néu su c6 v& hd Son La va muc nuée & hd
Hoa Binh ¢ myc nudc cao nhat mua lii theo quy
trinh van hanh lién hd chtra (101m) thi tuy theo
murc d6 v (bé rong vét v, cao trinh v&) mai gy
nguy hiém cho hd Hoa Binh.

+ Néu sy ¢6 v& hd Son La 6 MNDBT (215m)
va MNLTK (217,8m), c6 vét v& B > 60m va
chiéu séu v D > 2/3H sé& gy v& dap Hoa Binh
va nguoc lai.

+ Néu su ¢d v hd Son La & muc nudc ing
v6i diéu tiét 1 PMF (228m) va tran dinh: Vi
kich thuéc vét v co B > 60m, chiéu sau v D >
2/3H va 16 v& c6 B > 80m, D > 2/3H s& giy v&
dap Hoa Binh; Vi cao trinh vét v trén 159m
(v 1/2H) khi v& B < 60m va vét v co chiéu
rong tir 40m tré xudng khong giy v& dap Hoa
Binh.

Két qua tinh toan trén 13 trudng hop khi c6 su
b v& dap cac ho con lai van van hanh theo quy
trinh, khong van hanh trong ché do tich nude khi
c6 su ¢, nén co trudong hop hd dudi bi uy hiép,
x4 voi luu lugng 16m, nhung hd trén van chua
lam viéc hét nang luc. Do vay can diéu tiét toan
hé thong khi co 1 v& dap dé giam nguy co cho
dap phia dudi va vung ha du.

Pay la két qua nghién ctru day du nhét vé cac
kich ban va nguy co xdy ra sy ¢ v& dap voi hé
thong bac thang ho chira trén song Da khi 6 su
cb v dap.

TAP CHi KHI TUQNG THUY VAN

S6 thang 04 - 2019



y

BAI BAO KHOA HQC

Tai li€éu tham khao

1. Bhawan, J.V. (1997), Dambreak study of Barna dam, National Institute of Hydrology, India.

2. Le Tran Chuong, Le Van Thuan, Vu Anh Khoa (2001), Dam Breach Flood Wave Simulation
in Reservoir Cascade of Lai Chau-Son La- Hoa Binh. Proceedings. International Symposium on
Achivements of IHP-V in Hydrological Research, Hanoi.

3. Lé Van Nghi va cs. (2019), M6 hinh vat ly vo dap, NXB. Khoa hoc va Ky thuat.

4. Nguyén Vin Hanh, Nguyén Dirc Dién (2003), Nghién civu lii va lii do vo ddp trong hé thong
séng Hong - séng Thai Binh, Hop phan thudc duy an DANIDA, Ha Noi, Viét Nam.

5. Tran Pinh Hoi, Tran Qudc Thuong, Lé Van Nghi (2004), Nghién ciru bdi todn mé hinh thiry
lyc vo' dap cong trinh thuy dién Son La phuc vu thiét ké va van hanh an toan cong trinh, bé tai cép
Bo.

6. Lé Van Nghi va cs. (2019), Nghién citu danh gid rii ro déi voi thuwong ha du khi xay ra sw co
cdc ddp trén hé thong bdc thang thiy dién séng Pa, Dé tai KC08.22/11-15, Ha noi.

7. Tran Thuc (2003), Tinh todn thuy luc trong truong hop gid sir vé ddap Hoa Binh va Son La,
Tap chi Khi tugng thuy van 2(506)/2003.

8. Huéng dan mo hinh MIKE (DHI-2009), MIKE 11. Reference Manual, MIKE Zero. Reference
Manual.

9. Thi tuéng Chinh pht “Quy trinh van hanh trén hé théng song Hong” Ban hanh theo Quyét dinh
1622/Qb-TTg ngay 17/9/2015.

RISK ASSESSMENT FOR TERRACED RESERVOIRS SYSTEM ON
DA RIVER IN CASE OF DAM FAILURE
Le Van Nghi!
'Key Laboratory of River and Coastal Engineering

Abstract: Da river is the largest branch of the Red River system, with the most potential hy-
dropower in the country. In the Da river basin, 7 large reservoirs have been built, which has 3 the
largest hydropower plants in Vietnam: Laichau, Sonla and Hoabinh. These terraced reservoirs have
an important task in flood control, water supply, and power generation, but at the same time each
construction adds more potential risks to the lower level system and works if encountered trouble.
The paper presents the results of a risk assessment study for the system of the Da river terraced
reservoirs according to some dam break incidents, using hydraulic numerical model. Evaluation re-
sults will help managers, planners and researchers to reasonably operate the reservoirs of Da river
as well as to ensure safety for the Red River downstream.

Keywords: Numerical model, Terraced reservoirs, Da river, Dam break.
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