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TINH TOAN BOI LANG HO CHUA CUA HE THONG
THUY PIEN BAC THANG THUQNG LUU SONG PA

Tran Kim Chau'

Tém tit: Nghién citu trinh bay két qua tinh todn béi lang hé chiva ciia hé thong thiyy dién bdc
thang thwong heu song Da.Trong nghién ciru nay boi ling ciia hé chiva Son La ¢é xét dén tdc dong
khi xdy dung nha may thuy dién Lai Chdu, Hugi Quang va Ban Chat. Trong nghién ciru nay, mo hinh
dién bién long dan Hec Ras duwoc sir dung dé tinh todn mirc dé boi lcfng, x0i lo cua doc theo nhdanh
song Da tir bién giéi Viét Trung dén ha heu thity dién Son La. Két qua nghién cieu cho thdy sau ném
bun cat hinh thanh va phdt triéu theo thoi gian. Cdc ho bdc thang phia trén mirc @ bién déi Iom hon
nhiéu so véi cac ho phia dwdi. Sau 50 nam, tong leong bin cat béi lang ¢ hé Lai Chéau va Son La
wée tinh la 564 va 111 triéu tan. Nghién civu khong chi dwa ra nhitng gid tri dinh heong vé mire dg,
vi tri boi ldng ho chira ma con cung cdp nhitng théng tin quan trong dé dé xudt cdc gidi phdp cho
tinh trang boi ling hé chira trong twong lai.

Tir khéa: Boi ling ho chira, vdn chuyén bin cdt, séng Pa, thiy dién bdc thang, Hec - Ras.

Ban Bién tap nhan bai: 12/7/2017 Ngay phan bién xong: 10/8/2017 Ngay dang bai: 25/8/2017

1. Pit vin dé

Tinh toan bdi ling ho chira 1a mot van dé
khong thé thiéu trong bat ctr thiét ké ho chua
nao. Pic biét 1a d6i v6i nhitng hd chua 16m, van
dé boi lang hd chira cang duoc quan tim vi nd
anh huong tryc tiép dén dung tich hitu ich cua
hd cling nhu myc nudc dénh hd chira. O Viét
Nam hién nay, vi¢c tinh toan boi léng cho cac hd
chira 16n thong thudng déu st dung mé hinh Hec
6 [1]. Hién tai m6 hinh nay da khong con dugc
Cuc Cong Binh My phat trién nita. Bén canh d6
mo hinh nay tinh toan dia trén gia khong 6n dinh
(quasi - unsteady flow), phuong phéap nay giup
mo hinh 6n dinh hon nhung lai khong bao toan
tong luong dong chay ciing nhu khong thé hién
duoc viée van hanh céc cong trinh trong hé thong
song [3]. Piéu nay anh hudng rat 16n dén két qua
tinh toan vi viéc van hanh hd chua quyét dinh
lwu lwong dong chay trén hd, tir 46 quyét dinh
toc do dich chuyén ném bun cat trong hd. Do vay
dé mo phong chinh xac qua trinh van chuyén bun
cat trong hd can phai mo phong dong chay
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khéng 6n dinh (unsteady flow) ciing nhu md
phong vi¢c van hanh cong trinh trén song. Nam
2016 Cuc Cong Binh My phat hanh phién ban
Hec Ras 5.0 c6 kha niang mo phong véan chuyén
bun cat dudi diéu kién dong khong 6n dinh.
Diéu nay hoan toan dap ing dugc cac yéu cau
da dé ra.

Ho chira Son La dugce hoan thanh vao nim
2010, dén ndm 2016 thiy dién Lai Chau dugc
khanh thanh.Khi tinh toan boi lang cua thity dién
Son La thi khong tinh toan dén tac dong cua Lai
Chau ciing nhu cac thuy dién ¢ thuong luu nhu
Ho6i Quang, Ban Chat. Khi nhimg hd chira nay
xdy dung, ché do dong chay s& bi thay d6i 16n
do hd diéu tiét, lugng bun cat & thuong luu s€
duoc giit lai & cac ho phia trén, diéu nay s& lam
thay d6i ché d6 boi ling ctia ho chira Son La.

Tir nhitng van dé ké trén nghién ctu tién
hanh mé phong ché do bdi ling bun cat cia hé
théng hd chua trén song Pa tir bién gigi Viét
Trung dén ha luu hd chta thuy dién Son La.
Trong nghién ctru nay tac gia chi tdp trung mod
phong cac hd chira 16n va cac nhanh séng chinh
trén hé théng. So dd hé théng hd chtra duge thé
hién nhu hinh 1.
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Hinh 1. So @6 mang ludi séng chinh va cdc thity dién trén khu v nghién ciru

2. Co sé dir liéu va phuwong phap nghién  rit rong 16n nhung tinh hinh s liéu lai rat han

/4

ciru ché, dic biét 1a sé liéu thuy van cling nhu bun
2.1. Phwong phap nghién ciru
Nghién ctru duge tién hanh theo cac budc
chinh nhu hinh 2.

cat. Piéu nay dan dén mot so gia thiét can phai
dua thém vao dé thyc hién bai toan. Chi tiét vé sb
lidu can thu thap duoc mo ta chi tiét & phan sau.

Tién hanh xdy dung mang thuy luc thuong
Iwu hé théng séng Pa bao gdm nhanh chinh song
ba va cac phu luu song Nam Na, Nam Mtrc va
. Nam Mu trén Hec Ras. M6 hinh thuy luc dugc
= thé hién nhu hinh 4 dudi day. Trong mé hinh nay,
= d0nham Manning duoc lay tr 0.04 - 0.06. Gi tri
: nay dugc ké thira tir nhimg du 4n tir trudc ma tac
gia da tham gia [2].

Trong md hinh Hec Ras ¢6 7 su lua chon dbi
v6i cac cong thire tinh toan van chuyén bun cat.
Viéc st dung cong thitc nao chophu hop phu
thudc vao diéu kién bun cat va thuy dong luc cua
khu vuc nghién ctru. Gary W Brunner (2016) [4],
cong thurc Toffaleti thuong duoc &ap dung cho
nhitng luu vue song 16n voi hau hét nhing di

Hinh 2. Phuong phap nghién ciru

Tién hanh thu thap s6 liéu vé dia hinh, thuy
van, bun cat cting nhu 1a cac thong tin vé hd chira
trén hé thdng dé phuc vu xdy dung mang thuy
lyc khu vuc nghién ctru. Tuy khu vuc nghién ctru
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liu dé xay dung cong thirc 1a tir nhitng luu vuc
song lon va c6 lugng phu sa lo ltrng 16n. Ahmed
Bilal (2012) [6] trong ludn 4n tién sy ciia minh
cling da str dung cong thirc nay va ap dung thanh
cong cho ho chira Sakuma Nhat Ban. Véi diéu

kién cua khu vyc thugng luu song Pa, diéu kién
ap dung cua cong thic Toffaleti 1a phu hop va
dugc ap dung vao dé mé phong ché do véan
chuyén bun cat.

Nghién ctru tién hanh mé ta dién bién long
dan sau khi c6 4 hd chira va danh gia tac dong
ctia cac ho chira dén qua trinh boi ling & 1ong hd.
Khodng thoi gian mo6 phong cua mo hinh tir nam
1959 - 2009 va gia su nhu dong chay tuong lai
cling dién ra twong tu nhu trong qua khr. Két
quéa ctia mo hinh sé& cho thay mic do phat trién
clia cac ném bun cét trong cc hd chira ciing nhu
tong luong bun cat ling dong trong cac ho.

Hinh 3. So' do mang thity lyc

Teastiso seesTEm

2.2. Co so dir liéu

S6 liéu dia hinh: Trong nghién ctru nay, sd
li¢u dia hinh duoc thu thap bao gém mit cét trén
cac nhanh song duoc thé hién chi tiét nhu bang
1 dudi day. Pay déu 1a nhitng mit cat thuc do
duoc sir dung trong dy an “Xdy dung ban do
ngap lut ha du hd chira trong cac tinh huéng x4
lit khan cdp va v& dap béc thang thuy dién séng
Da - giai doan 17 [2].

Bang 1. Théng ké s6 heong mdt cdt sir dung trong mé hinh

S6 lwong mat  Chiéu dai

Song okt (km) Pham vi
ba 108 297.9 Bién gidi Viét Trung --> 20 km phia sau dap Son La
Nam Na 18 81.4 Nhanh Nam Na
Nam
Murc 15 68.9 Nhanh Nam Mirc
Nam Mu 35 130.5 Nhanh Nam Mu bao gém ca TD Ban Chat va Hudi Quang

Céc thong tin hd chira: Cac thong tin vé céc
hd chtra Lai Chau, Ban Chat, Hudi Quang va
Son La dugc nghién ctru thu thap tir cac bao cao
quy trinh van hanhho chua [5].

S liéu thuy van 1a nhitng s6 liéu luu luong
ngay thuc do tu cac tram Lai Chau, Nam Mtc,
Nam Giéng dé phuc vu cho viéc tinh toan céc
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bién trén thuy luc. P6i voi nhitng nhanh séng,
khu giita khong c6 tram do s6 liéu dong chay
dugc tinh theo ty 1¢ dién tich luu vyc. Bién dudi
ctia md hinh duoc x4c dinh bang diéu kién “No-
marl depth” cho mit cat cudi cung véi o doc
bang d6 dc day séng. Do mé hinh dd mé phong
hd chita Son La, ma luong x4 ra sau nha may gan
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nhu khong anh hudng boi myce nude ha luu dap
nén tac dong cua bién dudi dén két qua mo hinh
la khong c6.

Trong nghién ctru sir dung s6 liéu luu luong
dong chay thang va luu lugng phu sa lo lung
thang tram Lai Chau giai doan tir nam 1962 -
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2002 dé xay dung tuong quan. Két qua twong
quan gitra luu lugng dong chay va luu lugng phu
saduoc thé hién nhu hinh 4. Dya trén tuong quan
nay dé xac dinh luu lugng phu sa lo ling trén
nhanh song Pa.

Quan h¢ twong quan RthLC ~ QthLC
(VE&theo ty 1¢ Loga)
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Hinh 4. Twong quan lvu lwong va luu lwong phu sa tram Lai Chdu

Puong phan phdi hat phu sa lo limg dugc 1dy
theo sd liéu thuc do tram P6 Léch dugce thé hién

nhu bang 2.

Bang 2. Puong cap phoi hat phit sa lo lirng va di day trén séng Pa

Phu sa lo lirng

Pic trung Bun Bui Cat

Cd hat (mm) 0.001-0.005 0.005-0.01 0.01-0.05 0.05-0.1 >(0.1

Tv 1€ (%) 18.4 13.4 193 25.0 239
Phu sa di day

Pac trung Bui Cat Cudi

Cd hat (mm) 0.05-0.1 0.1-0.2 0.2-0.5 0.5-1.0 >1.0

Ty 1€ (%) 5.83 36.7 40.3 16.9 0.27

3. Két qua va thao luin

Ngay tir nam dau tién khi ché do thuy luc thay
d6i hoan toan, dong chay dén hd mang lugng
bun cat 16n nhung toc do dong chay cham lai gay
bdi lang ngay tai vi tri dong chay bat dau chiu
anh huong ctia hd chtra. Theo thoi gian lugng
bdi lang ting dan lam phat trién ném bun cat,
dudi tac dong ctia dong chay ném dich chuyén
dan vé phia ha luu.Két qua mo phong ciia nghién
ctru cho thiy dién bién qua trinh bdi lang hd chia
trén nhanh chinh sau 50 nam mo6 phong duogc thé

hién nhu hinh 5. Dbi véi dap Lai Chau, ném cat
hinh thanh mét cach rd rét voi chiéu cao 3.4 m va
tai vi tri cach dap 66 km. Theo thoi gian ném cat
phat trién dan vé kich thude cling nhu vi tri. Sau
50 nam mo phong ném cat da phat trién 1én cao
50 m va dich chuyén dén cach hd chi con 9 km.
Qua trinh phat trién cta ném cat khong dong
nhat, trong 10 nim dau ném cat phat trién tuong
ddi cham, chiéu cao tang 1én 5.5 m va dich
chuyén dén vi tri cach dap 62 km. Tuy nhién
trong 10 nam tiép theo ném cat phat trién manh
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ca vé kich thuge lan tbe do dich chuyén. Chi
trong vong 10 nim nay chiéu cao ctia ném da
phat trién 1én 34.5 m va dich chuyén duoc quéing
duong 48 km. Sau d6 ném cat phat trién cham
lai ca vé do cao 1an tc do dich chuyén. Sau 40
ndm mo phong, ném cat khong co xu hudng tang
vé chiéu cao nhung tiép tuc dich chuyén vi tri
ctia minh xuéng ha luu. Do doc ctua ném cat
cling thay d6i theo thoi gian. Vi suon ha luu,
d6 dbc 16n dan theo thoi gian. Sudn dbc thuong
luu ¢6 d6 doc thoai hon so véi ha luu, sau mot
thoi gian, trén sudn nay xuét hién hién tuong xoi.

Trong khi d6 hién tuong bdi ling & hd chia
thity dién Son La dién ra it hon rat nhidu so véi
thity dién Lai Chau dobuin cat d4 bdi lang rat 16n
& thuy dién Lai Chau. Ngay phia sau hd Lai
Chéau xudt hién hién tuong x6i 16. Do toc do
dong chay ngay sau cong trinh 1a 16n, trong khi
d6 luong ngam cat nho din dén gy ra x6i tai vi
tri nay. Tinh trang x61 16 nay kéo dai khoang 18
km phia ha Iuu thiy dién Lai Chau sau d6 hién
tugng bdi ling xudt hién twong tu nhu & thay
dién Lai Chau nhung muc do ciing nhu tde do
phét trién chdm hon rat nhidu. Vi tri ném cét cao
nhét d6i v6i ho chira Son La xuét hién tai vi tri
nhép luu gitta song Pa va song Nam Na. Chiéu

cao cuia ném cat phat trién dén 8 m sau 20 niam
sau d6 6n dinh.

Ddi v6i 2 hd chira bac thang trén nhanh Nam
Mu, qué trinh bdi ling ciing dién ra twong tu
nhu 2 thuy dién bac thang trén séng Da. Béi véi
béc thang phia trén ho Ban Chat mirc do bién
d6i long dan 16n. Nguoc lai bac thang phia dudi
h6 Hudi Quang murc d6 bién doi long din nho
hon nhiéu. Do muc d6 thay doi trén nhanh séng
Nam Na nhd, dé biéu dién két qua tinh todn mot
cach tudng minh, bai bao thé hién muc d6 bién
d6i 1ong dan nhu hinh 6. Mirc d¢ dién bién long
dan ¢ thuong luu thity dién Ban Chét dién bién
twong d6i phirc tap. Poan song thuong luu cach
dap tir 60 km dén 25 km, xu thé bdi x6i thay ddi
theo thoi gian. Do déy la doan séng c6 do doc
16n (i = 0.003), trong mua lii téc d6 dong chay
16n dan dén 1ong song c6 xu thé x6i. Nhung dén
mua can toc do dong chay cham lai do tac dong
cta ho chira, hién tugng bdi chiém xu thé. Di
v6i khu vuce ngay sau cac dap, nhan thay phia
ngay sau mdi hd chira hién tugng x6i 16 xuat
hién ngay trong ndm dau tién. Sau d6 hién tugng
boi xuat hién va mirc d6 boi xo6i theo thoi gian
dich chuyén dan xudng ha luu.

Dién bién bdiling hd chira doc nhanh song Pa
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Hinh 5. Qud trinh béi liang hé chira sau 50 mé phong
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Mirc d bién d6i dia hinh ddy nhanh Nim Mu
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Hinh 6. Mirc dg bién doi long dan trén nhanh Nam Muw

Muc do boi 1§ng & cac ho con duge thé hién
qua tong luong boi ling. Bang 3 thé hién tong
luong bun cat bdi lang trong cac hd chia trong
qué trinh mé phong. Nhan thdy luong bun cét bdi
ling & cac hd chtra bac thang phia trén 16n hon
rat nhiéu so v&i cac bac thang phia duéi. Tir tong

luong bun cat bdi lang nay, dung tich hd chira bi
mat di theo thoi gian s& duoc xac dinh. Day s&
1a thong tin quan trong ddi véi viéc tinh toan
nude dénh ho chira ciing nhu dénh gia tinh trang
cta ho.

Bdng 3. Tong lwong bin cdt boi ldng tai cac hé chira theo thoi gian

Sau khodng thoi gian (nam) 1 10 20 30 40 50

Bén Chat(triéu tin) 0.47 3.90 8.10 11.4 15.2 19.6
Hudi Quang(triéu tn) 0.00 0.04 0.07 0.11 0.14 0.19
Lai Chau (triéu tin) 11.4 115 238 334 444 564
Son La(triéu tin) 1.7 17.9 39.6 56.6 80.1 111

4. Két luin

Nghién ciru di tién hanh mé phong dién bién
1ong dan cia hé thong thuy dién bac thang trén
thuong luu séng Pa. Bing viéc mo phong bién
hinh 1ong dan bang dong chay khong 6n dinh
nghién ctru da thé hién két qua tinh toan dién
bién bdi ling hd chira trong thoi gian md phong.
Bén canh do viéc tinh toan boi l'fmg hd chua ¢o
xét dén anh huong ctia cac cong trinh gop phan

lam ting thém do chinh xac cua két qua tinh
toan. Két qua cuia bai bao cho thiy ném bun cat
d3 hinh thanh ngay sau nim dau tién va phat
trién vé kich thudc ciing nhu thay doi vé vi tri
theo thoi gian. Tuy nhién kich thudce cling nhu
tdc do dich chuyén cua cac ném bun cat khac
nhau ddi v6i timg ho chira. Cac hd bac thang
phia trén muc d6 boi ling 16n hon nhiéu so véi
cac ho chira bac thang phia dudi.
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THE RESERVOIR SEDIMENTATION ESTIMATION IN CASCADE
RESERVOIR SYSTEM IN THE UPPER DA RIVER
Tran Kim Chau'
'Thuyloi University

Abstract: This study presents the calculation result of reservoir sedimentation in the upper Da
River system. In which, the impacts of Son La reservoir sedimentation on the construction of Lai
Chau, Huoi Quang and Ban Chat hydropower plant are considered. Also, HEC RAS model is used
to calculate the rate of sedimentation and erosion along Da River, from Vietnam-China border to
the downstream of Son La hydropower plant. The result shows that the sand bars have created and
developed in the reservoirs. The upper cascade reservoir has strongly changed than down cascade
reservoir. After 50 years the total amount of sedimentation into Lai Chau and Son La are estimated
at 546 and 111 million ton respectively. The research not only brings out quantitative values of the
rate and location of reservoir sedimentation but also provides important information for further so-
lutions to reservoir sedimentation problems.

Keyword: Reservoir sedimentation, sediment transport, Da River,cascade hydro power, Hec Ras.
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