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MO PAU

Hién nay, viéc nghién cttu v& van chuyén ban cat trong séng ndi chung va boi X6i
viing cira sdng hay tai ngay céc cong trinh thu nudc néi riéng dang tré thanh van dé cp
thiét dac biét khi co cac tac dong cua con ngudi vao lam thay déi dong chay séng tu
nhién. Nhiing nghién ciu nay sir dung cac phuong phap khac nhau dé tinh toan, phan
tich va dy bao tinh hinh bdi ling trong tuong lai.

Dé tinh toan, dy bao qua trinh bdi viing trong séng va cira séng ¢ thé sir dung rat
nhiéu phuong phap. Pon nhat 1a 1a sir dung phuong phap xac xuat théng ké dé tinh toan
c4c dic trung thiy vin danh gia so bo x6i 1, bdi lang va tir d6 1am tién dé - bo thdng sé
dau vao cho cac mé hinh toan mot chiéu, hai chiéu hoic ba chiéu du béo, tinh toan xo6i
16, boi lang cira sdng, cong trinh thu nuwéc mot cach chinh xac.

Trong bao céo sinh hoat hoc thuat nay, tac gia s& giGi thiéu vé phuong phap thdng
ké dé tinh toan céc dic trung thity van thiét ké phuc vu cdng tac dy bao dién bién xo6i 16,
boi lang cong trinh thu nuwdc va dua ra két qua vi du cho céng trinh thu nuéc cia nha
may nudc song ba.

1. PHUONG PHAP THONG KE UNG DUNG TRONG TINH TOAN CAC PAC
TRUNG THUY VAN THIET KE

1.1. Phuwong phép théng ké irng dung trong tinh toan thiy vin

Dong chay la san pham tac dong cua nhiéu yéu té ngau nhién. Khi cac yéu td ngau
nhién déu c6 tac dong dang ké téi dong chay thi né s& mang tinh ngau nhién rd rét.
Nhitng hién trgng thuy van, nhu 1i lut, han han, xay ra theo chu ky, nhung cac déc trung
dinh luong cua chung, nhu d6 16n, thoi diém xuat hién..., lai c6 tinh ngau nhién va tuan
theo mot sé quy luat ngau nhién nhat dinh. Phan phéi dong chay séng thién nhién trung
binh nam va cyc dai rat gan véi phan phdi loga chuan, Kriski - Men Ken, Pirson I11. Cac
tham s6 ngau nhién duoc ding nhiéu nhat 1a mé men bac I, I, 111, chling cho biét gié tri
trung binh, mirc bién doi va d6i xang cia chudi. P6 14 co s cho phép tng dung cac i
thuyét xac suat théng ké vao nghién ciru dong chay, xac dinh xac suat xuat hién mot gia
tri ndo d6 trong khoang bién dong c6 thé cua chudi, cho di hién tuong di tirng xay ra
hay chua, hodc tinh dwgc gan dung gia tri cua dai lwong can nghién ciru wng véi Xac suat
dinh trudc, bao gom ca céc gia tri cd xac suat hién nho va rat nho. Cac cong trinh xay
dung bén vitng trén, trong, hoac lién ké cac dong song déu phai thiét ké tng vai mot tan
Xuat dong chay rat hiém nao dé, vi du 1%, 0,1%..., & dam bao d6 bén vitng va an toan.
Céc cong trinh khai thac nuéc, phuc vu giao thong thuy thuong phai thiét ké ung véi
nhiing tan suat thuong gap nao do, vi du 75%, 90%, 99%... Tuy nhién giira tan suat xuat
hién va chu ky lap cua hién tugng khong dong pha nhau, mot gia tri tng véi tan suat 1%
khong c6 nghia 14 phai sau dung 100 nim mdi xay ra, nhat Ia khi hién tuong thuy van
con c6 tinh chu ky. Hon nita, tinh toan théng ké khéng tra o1 duoc cau hoi khi nao thi
hién tuong d6 xuat hién, dong thoi chudi sé lidu cang ngén thi sai s tinh toan cang cao.
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Co s& ciia phuong phap thong ké: do hién twong thuy vin mang tinh ngau nhién nén c6
thé coi cac dai luong dic trung cua hién twong thiy vin 1 cac dai lwong ngau nhién.
Chinh vi vay, thdng ké toan hoc tng dung trong tinh toan thuy vin, nghién ciu nhirng
quy luat ngau nhién trén co s ghi nhan, mé ta va phan tich nhirng két qua quan sét hozc
thuc nghiém, dugc tién hanh d6i vai cac hién twong ngau nhién.

Noi dung co ban cua phuong phép théng ké:

- Phuong phap lya chon sé liéu théng ké (phwong phap chon mau)

- Udc lugng cac dic trung thdng ké (tham sé thong ké)

- Phan tich cac quy luat ngau nhién cua hién twong tir tai liéu thdng ké va lva
chon céc ham phan phdi x&c suat phu hop véi dai luong ngau nhién

- Phan tich tuong quan giita cac dai lugng ngau nhién

Cac gia tri thu duoc tir mau (dung luong: n) duoc coi la cac bién cé xung khic timg doi
mot, X4c suat xuat hién cua ting gia tri tuan theo luat phan phéi déu, tac 1a: p(xi)=1/n

Vi mau chi 1a mét bo phan rat nhé cua tong thé nén cac dic trung thong ké cia mau
khong bang cac dac trung thong ké cua tong thé, nd co mat sai so nhat dinh goi la sai so
lay mau.
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1.2. Cac budc va cac dic trung thily viin thiét ké can tinh toan trong dw béo dién
bién x6i 16 - bdi ling cdng trinh thu nwée khi sir dung phwong phap thong ké

Phuong phéap phan tich théng ké st dung cac tu lidu thu thap duoc tir cac phuong
phap khac nhau dugc phan tich tong hop theo mét hé théng théng nhat, 1ap bang biéu
t6ng hop. Trén cac bang thong ké sé chi rd dia diém xay ra cac doan bo dang x6i 16 va
cac s6 lidu quan trong can thiét da duoc tong hop.

Céc budc tinh toan céc dic trung thily vin trong du béo dién bién x6i 16 - boi lang
cong trinh thu nuéc bao gom:

- Panh gia ché do khi twong thily vin va dién bién khi hau, thiy van khu vuc
- Tinh toan céc dic trung dong chay véi cac tan suat thiét ké.

- Tinh todn myuc nudc nhd nhat tai ctra lay nudc.
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2. UNG DUNG TiNH TOAN CAC PAC TRUNG THUY VAN THIET KE PHUC
VU DU BAO XOI LO - BOI LANG CHO CONG TRINH THU NUOC NHA MAY
NUOC SONG PA

2.1. Vi tri cong trinh

Vi tri cira 1ay nude dit & bo phai song Pa thude dia phan xa Hop Thanh huyén Ky
Son tinh Hoa Binh, cach tuyén dap thuy dién Hoa Binh khoang 20km vé ha luu theo
duong song. Poan sdng nay co toc dd dong chay 16n, luu lwgng phu sa it, nén day song
cha yéu 1a da gbc, hai bén it bo béi.

Hinh 1: V; tri cita ldy nuéc

2.2. Hién trang cong trinh

Sau khi cong tac khao sat va do dac dia hinh, dia chit, thity van tai vi tri ctra thu
nudc va ving anh hudng dén ctra thu nude dugce hoan thanh, thoi diém hién tai tai vi tri
ctra thu nudc ¢ mot s6 van dé nhu sau:

- Muc nudc tai vi tri khu vuc cira thu nuée phu thudc rat 16n vao ché do van hanh
ctia nha may thiry dién Hoa Binh, myuc nudc ¢6 khi kiét dén cao trinh day kénh 8.7m,
nguyén nhan 1a do nha may thiry dién Hoa Binh dong hét tat ca cac cira Xa vi myc nudc
hd chua dat dén cao trinh muc nuéc trude I

- Tong luu lugng xa qua nha may chi dat 48 m3/s (trong d6 20 m%/s 1a xa moi
truong).

2.3. Panh gia su bién d6i dong chay niam, dong chay lii, dong chay kiét
* Hign trang sé ligu thiy vin sie dung danh gia, tinh toan:
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Hai tram thuiy vin quan trong nhat dé danh gia x6i 1o, bdi lang cong trinh 1a tram
Hoa Binh va Trung Ha. Tram Hoa Binh dugc thanh 1ap tir nhitng nam 1955 ¢6 nhiém
vu quan tric cac yéu té thuy vin nhu myc nuée, luu luong, nhiét 6, mua, phu sa va cac
yéu t6 moi truong nhu héa nudc, nhiét &6 khdng khi. Tram Trung Ha dugc thanh 1ap tir
nhitng ndm 1954 va chi quan trac hai yéu t6 1a mwa va myc nudéc.

S6 liéu thuy van thu thap 1 s6 liéu vé muc nuée, luu lwong va phu sa tai hai tram
thiy van néu trén va cac tram lan can nhu: Yén Bai trén song Thao, Vu Quang trén song
L6, Son Tay trén song Hong.

Cac yéu tb thuy van dugc thu thap va st dung tinh toan duoc thé hién trong bang:

Bang 1: Tai liéu thuy van thu thdp cc tram trén cac song

1T Tram - S6ng Yéu t6 thu thap Nam thu thap
1 Hoa Binh - Song ba Q. H, R, QfH, MCN 1956-2018
2 Trung Ha - Song ba H 1956-2017
3 Yén Béi - Song Thao Q. H 1956-2018
4 Vu Quang - Song L0 QH 1956-2018
5 | Son Tay - Song Hong Q,H 1956-2018

* Panh gia sw bién doi dong chdy néim, dong chay lii, dong chdy kigt
Dong chay nam
Dong chay nam cua séng Pa rat doi dao. Sau khi céc cong trinh thuy dién trén hé
thng song Pa di vao hoat dong thi dong chay trong song c6 thay doi, nhung khong dang
ké, cu thé tai tram thily van Hoa Binh nhu trong bang sau day.
Bang 2: DONg chdy trung binh nhiéu nam cdc thoi doan
tai tram thuy van Hoa Binh

Thoi doan Qo (m¥s) | Wo (103m®) | Mo (I/s.km?)
Ty nhién (1956-1985) 1680 52.8 32.44
Khi c6 hd Hoa Binh (1986-2018) 1636 51.4 31.59
Khi ¢6 hd Son La (2010-2018) 1350 42.4 26.06

Trén dong chinh song Pa dong chay nam tai cic tram thily van c6 quan hé chat
ché vai nhau ké ca vé hinh dang va tong lugng nuéc. Cu thé, quan hé giita dong chay
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nam tram Ta B0 va Hoa Binh thoi ky quan trac song song & diéu kién ty nhién (1961-
1985) c6 dang tuyén tinh va chi s6 twong quan cao R? = 0.895 (xem hinh 2). Dya vao
quan hé dong chay nam giira hai tuyén & diéu kién tu nhién, ta cé thé khoi phuc duoc
dong chay niam tai mot tuyén khi tuyén dé bi anh huong bai diéu tiét ho chira thuy dién.
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Hinh 2: Tuwong quan dong chday nam gira tram Tq BU va tram Hoa Binh
Tir chudi s6 liéu luu lwong trung binh nim cua tram Ta B va Hoa Binh c6 thé
xay dung duoc dudng lily tich sai chuan dong chay niam nhu hinh 3 duéi day.
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Hinh 3: Puong liy tich hiéu sé (K-1)/Cv ciia lwu lwong trung binh nam cdc tram Ta Bl
va Hoa Binh
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Theo biéu dd cho thay, thoi ky 1902-2018 gom nhirng chu ky nhiéu nuéc-it nudc
xen k& nhau, trong d6 thoi ky 1920 - 1954 13 nhiéu nudc, 1955-1993 1a it nuwéc, 1994-
2002 1a nhiéu nwéc, 2003-2018 14 it nudc.

Luu lugng va muc nuée tai tram Hoa Binh ¢6 xu thé giam dan nhu thay rd trong
hinh duoi day.

DAO PONG MU'C NU'O'C TRUNG BiNH NAM TRAM THUY VAN HOA BINH
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Hinh 4: Dao dong muc nudce trung binh nam tram thiyy van Hoa Binh
Bién dong myc mréc trung binh nim tram Trung Ha
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Hinh 5: Dao dong muc nudce trung binh nam tram thuy van Trung Ha
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DAO PONG LUU LUQNG TRUNG BINH NAM TAI TRAM THUY VAN HOA BINH
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Hinh 6: Dao dong luu lwong trung binh nam tram thuy van Hoa Binh
Dong chay lu

Mot trong nhitng dic diém quan trong cua ché d6 dong chay séng Pa 1a su hinh
thanh cac tran 1ii 16n trong céc thang V11, VIII do anh hudng cua 4p thip An Mién. Trong
thoi gian nay thudng xuat hién cac tran bdo, gay ra nhitng dot mua 16n kéo dai dén 5+10
ngay lién tuc trén mot dién rong. Trén cac song sudi déu xuat hién nhirng con 1ii don dap
d6 vé ha luu, tao nén nhitng qua trinh nudc 1i ¢6 dang rang cua, nhiéu dinh va nang cao
dan.

Dinh lil cao nhat hang nam thuong xuat hién vao thang VI, thang VIII véi trung
binh mdi thang tir 2 dén 6 dinh. Cac dinh 1ii thuong cach nhau dén 10 ngay c6 khi chi
cach nhau 3+5 ngay do mua lién tuc hozc c6 khi nhap thanh mot ngon 1i don rat cao,
dién hinh la cac nam 1964; 1971; 1996.

Thoi gian duy tri dinh 1i tai Hoa Binh thuong kéo dai tir vai gio dén vai ba ngay.
Thoi gian 1 1én thuong 2+6 ngay, thoi gian 1ii xudng thuong dai gap 2+3 lan i 1én.

Phan phéi ty 1¢ phan tram xuat hién dinh 1ii trong cac thang mua lii trén luu vic
séng Pa va séng Hong theo hai tram thuy van dai biéu Hoa Binh va Son Tay trinh bay
trong Bang 3.
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Bdng 3: Tan sudt xudt hién dinh lii trong cdc thang miia lii
trén luu vuc song Da va song Hong

. Ty 1€ % theo thang i
Song - Tuyén Tong
VI VI VI 1X X
Pa - Hoa Binh 2 31 58 6 3 100
Hong - Son Tay 3 29 55 9 4 100

Tir thang 1X+X luong mua & thuong ngudn séng Da giam hén, 1d it xuat hién. Chi
khi ndo cé anh hudng cua gié mua Bong Bic hoac bdo méi xuat hién nhiing tran i don
trong thang 1X-X, nhung cuong suat va do 16n caa ching vé luu lugng va tong lugng
cling thua kém nhiéu so véi nhitng tran 1i thang VII-VIII,

Li trén song Pa thuong sinh ra bai nhirng tran mua rao nhiét déi gay nén trong
mot pham vi rong 16m va cé cuong do rat 16n. Luong nude mua i binh quan chiém tir
77,6-78,5 % lugng nudc ca nam; riéng thang VIII chiém t6i 23,7 %, la thang c6 lugng
dong chay 16n nhat. Nudc 1 song Da 16n nhat trong hé thong sdng Hong do céc trung
tam mua Ién phan b & trung luu séng Pa gay nén. Poan tir Ly Tién Do dén Ta Bl, mua
[6n trén cac suon ndi cao don gid Tay nam. Module dinh i tai Ta BU da dat téi gia tri
484 1/s.km? (ngay 21/V111/1996). Su hoat dong sém cua ap thap phia Tay la nguyén nhan
cha yéu dan dén sy xuat hién luu luong dinh 1t sém vao thang VII.

Dic diém hinh thai luu vuc séng thuan loi cho 1 hinh thanh nhanh chdng va ac
liét. Theo tai liéu quan tric, luu luong dinh 1i 16n nhat hang nam trén luu vuc song Da
dao dong rat 16n: O Ta BU tir 4600 dén 22700 m3/s va & Hoa Binh tir 4720 dén 21000
md/s.

Luu luong dinh 1 16n nhat trén song Da tai khu vyc du &n hién nay dang c6 xu
hudng giam manh, do anh huong caa van hanh cac ho thuy dién. Cac hd da thé hién rd
kha ning cit giam 1ii . Khi phan tich két qua do dac tai tram thay vian Hoa Binh va Trung
Ha (Hinh 3.8 - Hinh 3.10) cho thidy myc nudc va luu luong dinh 1ii ¢6 xu hudng giam
dan, riéng ndm 2017 1ii 16n lai xuit hién twong tng voi muc nudc Hmax = 20,53 M, Qmax
= 14300 m3/s.
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Bién dong muc nwée cao nhat nim tram Hoa Binh
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Hinh 7: Bién déng muec nwéc cao nhdt ndam tram thity vin Hoa Binh

Bién dong muc nuwéc cao nhat nim tram Trung Ha
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Hinh 8: Bién déng murc nwée cao nhdt nam tram thity van Trung Ha
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Bién dgng luu lwong 16m nhit nim tai tram thity vin Hoa Binh
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Hinh 9: Bién dong luu luong 16n nhat nam tai tram thay van Hoa Binh

Dong chay kiét

Tuy thude vao diéu kién mat dém va tinh hinh mua ma luong dong chay nho nhét
trén séng Pa co6 su thay ddi tir noi ndy qua noi khac. Nhin chung, trén dong chinh va cac
phu luu chay qua ving d4 voi, vao thoi ky mua it thi dong chay nho nhét ¢6 tri s6 nho.
Module dong chay binh quan thang nhé nhét & diéu kién tu nhién tai tram Lai Chau la
6,42 1/s.km2, tng véi luu lugng binh quan thang nho nhit 13 218 m3/s; tai Hoa Binh la
12,7 I/s.km?, ing véi luu luong binh quéan thang nho nhét 1a 657m3/s. Tuy nhién, ké tir
sau khi hd Hoa Binh van hanh, dic biét trong nhung nim gan day ké tir nam 2010 thay
dién Son La van hanh cOng vdi nhiing diéu kién thoi tiét cuc doan xudt hién ngay cang
nhiéu thi dong chay kiét tai tram Hoa Binh dang giam dang ké, tinh binh quin module
dong chay kiét trong cac ndm 2010 dén 2018 vao khoang 17,8 1/s.km?.

Ciing nhu dong chay i, do anh huong cta cac hd chira bac thang thiy dién trén
song Pa, myc nude va luu lugng nho nhat ciing thay doi, dic biét 1a tir khi thuy dién
Son La di vao van hanh, diéu nay thay rd trong Hinh 10 va 11 sau day.
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Bao cao sinh hoat hoc thuat “Ung dung phuong phap théng ké tinh toan cac déc trung thity van thiét ké
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Bién dong muwe nwée nhé nhit nim tram Hoa Binh
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Hinh 10: Bién dong muyc nuoc thcfp nhdt nam tai tram thuy van Hoa Binh
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Hinh 11: Bién dong muwc nude thap nhdt nam tai tram thiy vin Trung Ha
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Bién dong lwu lwgng nhé nhit nim tai tram thiiy vin Hoa Binh
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Hinh 12: Bién dong luu lwong nho nhdt nam tai tram thuy van Hoa Binh

2.4. Tinh toan cac dic trung thiy vin thiét ké ciia tram Hoa binh va Trung Ha
Céc dic trung thay van thiét ké gdm muc mudce, luu luong 16n nhat, nho nhat va
trung binh nam cua hai tram thuy van Hoa Binh va Trung Ha duogc tinh toan dua trén
chudi s6 liéu thuc do twong Gng tir ndm 1986 dén nam 2018. Hién nay do ¢ nhiéu hd
chtra van hanh phia thuong ngudn song Da nén dong chay tai cac tram quan tric khong
con mang tinh tu nhién nita. Do d6, két qua tinh toan cac dic trung thiét ké dua trén co
so phan tich thong ké s liéu quan tric nhitg nam gan day chi twong thich voi diéu kién
dong chay bi anh hudng boi ché do van hanh ho thuy dién Hoa Binh.
Murc nuéc cao nhit, thap nhit img véi cac tin suit thiét ké tai cac tram thiy vin
Dua vao chudi sb liéu myuc nude 16n nhit va nho nhét tic thoi caa tram thuy van
Hoa Binh va Trung Ha, d tién hanh phén tich tan suat d6i véi chudi dai 33 nam (1986-
2018: tir khi ho Hoa Binh bat du tich nudc) va 25 nam (1994-2018: tir khi khanh thanh
thuy di¢n Hoa Binh, hd chtra van hanh 6n dinh). Khi phan tich tan suét cac chudi muc
nude c6 mot thue té 1a gid tri tri s6 binh quan Ho va hé s bién dong cua muc nude (Cy)
phu thudc vao d¢ cao mat quy chiéu cua myc nudc tai tram do. Hién nay myc nudc cac
tram thay van 13 & hé cao d6 tuyét di quéc gia. Dé ting do nhay cua hé sb bién dong
Cv va giam khdi lugng tinh toan, khi phan tich tan suit myc nuéc tai tram Hoa Binh va
Trung Ha da st dung do cao quy chiéu gia dinh cho chudi muc nudc thuc do. Po cao

quy chiéu gia dinh A dugc chon sao cho céc tri s6 trong chudi muc nude tinh toan co
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thé giam nho nhat, song khéng 4m. Két qua tinh toan véi chudi muc nude gia dinh (méi)

s€ dugc cong véi do cao quy chi€u cua tram da chon dé thanh muc nudc & hé cao do

gbc (cil, tuyét doi).

Quan h¢ gifra cac thong s6 cua chuoi cili va chudi mai (sau khi trir di A) nhu sau:

Ho*=Ho - A (3-1)
Cv* = Cv(Ho/(Ho-A)) (3-2)
Cs*=Cs
Cu thé nhu sau:
, Tram Hoa Binh Tram Trung Ha
H¢ so
Hmax (cm) Hmin (CM) Hmax (Cm) Hmin (CcM)
A 1400 900 600

Két qua phan tich tan suit cac chudi muc nude cao nhit, thép nhét tai tram Hoa
Binh va Trung Ha dugc trinh bay trong cac Bang 4-5 dudi day:

Bang 4: Két qud tinh dwong tan sudt muc nuéc thap nhdt tizc thoi (Hmin) Cac thoi doan
tai CAc tram thuy van

) Hp (cm
Tram Huin (€M) | ¢ 1 ¢ b (em)

Thoi doan 50% 75 80% | 90% | 95%
o 1986-2018 |0.58 | 0.58 | 1036 | 979 968 941 925
Hoa Binh

1994-2018 |0.59|0.59 | 1029 | 974 964 938 922
Trung Ha 1986-2018 [0.32 | -0.8 | 833.5 | 781 768 728 692

Bang 5: Két qud tinh dwong tan sudat muc nuréc cao nhat tirc thoi (Hmax) Cac thoi doan

tai tram thuy van

Hp (cm
Tram Hrac (€M) | ¢ | ¢, P (om)
Thoi doan 0.1% | 0.5% | 1% 2% 5%
1986-2018 | 0.45 1'5 2280.1 | 2275.1 | 2269.0 | 2260.0 | 2235.8
Hoa Binh '
1994-2018 | 0.49 1'2 2334.9 | 2320.8 | 2306.0 | 2285.0 | 2250.4
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Bao cao sinh hoat hoc thuat “Ung dung phuong phap théng ké tinh toan cac déc trung thity van thiét ké
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Luwu lwgng 16m nhit, nhé nhit &ng véi cac tan suit thiét ké tai tram thiy vin Hoa
Binh

Pap Hoa Binh bat dau chin dong tich nudc tir nim 1986, nha méy thuy dién Hoa
Binh khanh thanh nim 1994. Ciing tir nim nay trd di hd chira dugce van hanh 6n dinh,
dén nay (2018) di duoc 25 nam. Vi vay, di chon chudi sd lidu luu luong 16n nhat nim
tai tram Hoa Binh thoi ky 1994-2018 dé phan tich tin suat nham xéc dinh cac dic trung
dong chay 16n nhét sau khi hd Hoa Binh lam viéc 6n dinh.

Dua vao chudi sb liéu Qmax Va Qmin tirc thoi tai tram Hoa Binh 25 nam gr:in nhét
(xem phu luc PLB 3.5-PLB 3.6) d3 tién hanh phan tich tin suét trén co s& duong tan
suat 1y luan Kriski-Menken, két qua va bo thong s6 thong ké t6i uvu da dugc xac dinh
nhu trong cac Bang 6,7 sau day:

Bang 6: Két qud tinh dwong tan sudt huu lwong nhé nhat tic thoi (Qmin) tai tram thay
van Hoa Binh
Quin M5) | o, | s Qp (m¥fs)
Thoi doan 50% | 75% | 85% | 90% | 95%

Hoa Binh 1994-2018 |0.82|1.22| 154 70.0 | 414 | 264 | 137

Tram

Bang 7: Két qud tinh dwong tan sudt heu lwong nieéc 16n nhdt tizc thoi (Qmax) tai tram
thuy van hoa Binh

3 m3/s
Qma‘x.(m /S) Cv Cs Qp ( )
Thoi doan 0.1% | 0.5% | 1% 2% 5%

Hoa Binh 1994-2018 | 0.39|0.39 | 19787 | 17811 | 16828 | 15929 | 14138

Tram

2.5. Tinh todn mwe nwéc thap nhat tai cira Ay nwéc theo phwong phap thong ké
Xac dinh d9 doc mit nuéc va chénh cao tir tram thiy vin Hoa Binh dén cira lay
nudéc

Vi tri ctra lay nudc céch tram thay van Hoa Binh 12.45 km vé phia ha luu va cach
tram thily van Trung Ha 38.6 km vé phia thugng luu.

Pé xac dinh d6 déc trung binh, 16n nhat, nhé nhat gitra cira lay nude va tram thity
van Hoa Binh dya vao s6 liéu muc nude trung binh ngay, 16n nhat va nho nhat caa hai
tram Hoa Binh va Trung Ha.

Tir chudi s6 lieu muc nuéc thuce do trung binh ngay dong bé giira hai tram tinh
dugc do doc trung binh ngdy. Tuong tu nhu vy, tinh do doc 16n nhat, nho nhat tr myc
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nuéc 16n nhat va nho nhit nam ddng bo twong tng cua hai tram Hoa Binh va Trung Ha.
Tir d6 xac dinh dugc chénh cao muc nudce tir tram thity vian Hoa Binh dén cira lay nuéc.

Két qua tinh toan nhu trong bang 8 sau.

Bdng 8: B¢ déc va chénh cao muc nudc tir tram thaiy vin Hoa Binh dén tram thiy véin
Trung Ha va cira ldy nuéc

Dic trung Trung binh ngay Lén nhat Nho nhat
3 Coo) 5.29 8.11 5.38
Chénh cao (HB-CLN) (cm) 65.9 101.0 67.0

Muc nudc thap nhat nam tai cira lay nwéce

Tt chudi s6 liéu muc nudce trung binh ngay muoa kiét (1994-2018) cua tram thuay
van Hoa Binh, tinh dugc duy tri muc nudc trung binh ngay mua Kiét (tir thang XI1-V)
{rng Vi cé4c tan suat, két qua nhu bang sau.

Bang 9: Duy tri muc nuéc trung binh ngay mua kiét tai tram thuy van Hoa Binh

P (%) H (cm) P (%) H (cm)
1.0 1450 50.0 1211
3.0 1403 55.0 1199
5.0 1373 60.0 1189

10.0 1329 65.0 1178
15.0 1305 70.0 1166
20.0 1285 75.0 1153
25.0 1270 80.0 1134
30.0 1257 85.0 1109
35.0 1244 90.0 1081
40.0 1233 95.0 1046
45.0 1222 97.0 1024
99.0 989

Tur két qua tinh duoc cac tan suat thiét ké muc nudc nhoé nhat nim cua tram thay
van Hoa Binh - da trinh bay va chénh cao myc nudc gitra tram thiy van Hoa Binh véi
ctra ldy nude xac dinh duoc myc nudc nho nhat tai cira lay nuéc, cu thé nhu trong bang
10 sau.
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Bang 10: Muc nuweéc thap nhdt ndm, duy tri trung binh ngdy miia kiét tai cira ldy nuéc
UNg Véi tan sudt 95%

Cua Iéy nudc 95%
Hminndm (cm) 855
H duy tri ngay mua kiét (cm) 980

Tinh quan hé Q = f(H) tai cira 1iy nuée

* Vi tri tinh toan

Vi tri: tai tuyén cira lay nudc
* Tai liéu s dung

- Tai liéu dia hinh: 12 mat cat ngang song Pa khu vuc, mit cit doc doan tuyén
thuc hién vao thang 5 — thang 6 nam 2019.

- Tai liéu khao sat thuy vin tai tram ding riéng tuyén cong trinh cira lay nuéc:
két qua do dac luu luong séng Pa thuc hién vao thang 5/2019, do dac muc nudc tir
18/5/2019 d@én 17/6/2019, két qua diéu tra muc nude 1 nam 1971, 1996, 2017.

- Tai liéu van hanh ho chira thay dién Hoa Binh.

- Tai liéu do dac tai tram thuy vian Hoa Binh
* Phwong phap tinh

Puong quan hé Q = f(H) tai tuyén cong trinh cta lay nudc duoc xac dinh nhu
sau:

- Luu luong (Q) tai mat ¢t ang vai cac cap muc nude duogc tinh theo cong
thac thuy luc ¢6 dang:

Cong thuec thuy luc Sedi — Manning:
Q:%meJl’z (3.3)
Trong do:

o: dién tich mat cat uot (m?);

R: ban kinh thay lyc (m);

J: @6 déc thuy lyc;

n: hé s6 nham long séng.

Puong quan hé Q = f(H) duoc xac dinh 1am hai phan:
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+ Phén nwéc thd'p:

Cao trinh day séng tng véi luu luong nude bang "0" cua duong quan hé Q = f(H)
tai tuyén cira ldy nudc duoc xac dinh theo binh db long song ty 18 1:1000 va tric doc,
trac ngang song do Cong ty c6 phan Tu van Xay dung Ning luong tai tao 1ap vao thang
5 va thang 6 nam 20109.

Muc nuée, luu luong tai tuyén cira ldy nuéc cua cac 1an thuc do muc nudc cac
tuyén nay 1a muc nudc thuc do khi 1ap trac doc, ngang nim 2019 twong tng vVoi myc
nudc, luu lvong duge xac dinh tir tram thay van Hoa Binh. Tuong quan muc nuéc ngay
do giita tram thity van Hoa Binh va tram vj tri ctra lay nuéc kha chat ché, cu thé:

Twong quan muc nwée gitra tram Hoa Binh va tram do tai ctra nhan nuée

1300
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R% = 0.9422
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Hinh 13: Quan hé twong quan muc nudc giia tram thiy van Hoa Binh va trgm
do tai cira ldy nuéc

+ Phan nwée cao:

Phan nudc cao cta duong quan hé Q = f(H) dugc xac dinh theo cac phuong phap

két hop:

» Cong thuc thay luc Sedi — Manning

» Phuong phép Stivens

+ O mdt muc nude cao nhat dinh nao d6 luu lugng nudc qua mat cat co quan hé
thang, tuyén tinh véi tich sé gitra dién tich mat cit va d6 sau trung binh mat cat (Qh°5).
Tir s6 lidu mat cit ngang xac dinh duoc quan hé Qh5, va tir dwong quan hé Q = f(H)
phan nudc da xac dinh.

Két qua tinh toan duoc thé hién trong bang va hinh vé dudi day.
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Béo céo sinh hoat hoc thuat “Ung dung phuong phap thdng ké tinh toan céc dic trung thity van thiét ké

phuc vu dir b4o dién bién x6i 19, bdi ling cong trinh thu nuéc”

Bang 11: Puong quan hé Q=Ff(H) tai mat cat sé 7 — Séng Da — trueéc cira ldy nudéc

H¢ cao do : Tuyét doi

MC7- Ctra liy nuée

1T H Q

cm m3/s
1 800 0.0
2 850 0.0
3 900 13.3
4 950 79
5 1000 220
6 1050 510
7 1100 908
8 1150 1353
9 1200 1829
10 1250 2357
11 1300 2952
12 1350 3596
13 1400 4348
14 1450 5112
15 1500 5926
16 1550 6794
17 1600 7677
18 1650 8626
19 1700 9644
20 1750 10641
21 1800 11691
22 1850 12797
23 1900 13954
24 1950 15166
25 2000 16434
26 2050 17682
27 2100 19043
28 2150 20490
29 2190 21834
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Quan hé Q =f(H) tuyén cira Iy mréc - MC7 song Da
(Pudng tong hop trung binh)
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Hinh 13: Puwong quan hé Q = f(H) tuyén cia ldy nwéc- MC7 séng Pa
Luwu lwong phu sa tai cira ldy nwéc

Vi tri ctra lay nuéc nam céch tram thay van Hoa Binh 12.45 km theo dudng sdng,
gitta 2 tuyén nay khong c6 phu luu nao dang ké. Vi vay, luu luong phu sa tai cira liy
nude dugc ldy theo tai liéu cua tram thuy van Hoa Binh. Luu luong phu sa lo limg, d6
duc phu sa lo ling trung binh thang, nim cua tram thay vin Hoa Binh thé hién trong
Hinh 14 va 15 dudi day.

S6 liéu do dac tai tram Hoa Binh cho thay: tir nam 1989-1990, khi hd chira thuy
dién Hoa Binh bit dau tich nudc & mire cao thi luu lwong phu sa lo lang va kéo theo la
d6 duc phl sa cia nudc song Da tai tram thiy vin Hoa Binh bat ddu giam nhanh. Do
duc trung binh nam giam tir tri s6 581 g/m?® cua thoi ky 1959-1984 (song thién nhién
thudc chu Ky it nudc), xudng con xap xi 55g/md cua thoi ky 1989-2017, nho gap khoang
10 lan. Sau khi ho thay dién Son La va mot sé ho thay dién khac ¢ thuong luu di vao
hoat dong thi do duc phu sa song Pa tai Hoa Binh tiép tuc giam sau, chi con khoang 17
g/m3 (thoi ky 2010-2017). Xu thé giam d6 duc phu sa nude song Da s& kéo theo hé luy
tang kha nang xo6i 16 1ong séng ¢ ha du dap Hoa Binh, tir d6 1am cho muc nudc song ha
thap theo. Dy bao boi — x6i long song Pa trong Bao c4o nay chi giéi han trong pham vi
khu vyc xung quanh ctra ldy nuéc cia cong trinh thu nudc.
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Bién dong do duc trung binh nim tram thiy vin Hoa Binh
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Hinh 14: Bien dong dé duc trung binh nam tram thuy van Hoa Binh
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Hinh 15: Bién dong luu lwong phit sa lo ling trung binh ndm tram thiy van Hoa Binh
KET LUAN
Khu vuc cura thu nudc chi cach tram thiy van Hoa Binh 12.45 km theo duong song
vi vy sir dung sé liéu caa tram thay vian Hoa Binh 1am tram tuwong tu dé tinh cac dic
trung khi tugng thuy van cho khu vyc cong trinh thu nude 1a dam bao do tin cay cao.
Qua cong tac khao sat, thu thap tai liéu thiy vian va thong ké sé liéu thuc do tai cac
tram gan khu vuc dy an (ha luu thay dién Hoa Binh) nhan thay rang: Tir khi ho Hoa
Binh bat dau tich nudc nam 1986, 1987 luu lugng, myuc nude va luu luong phu sa lo
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leng thuc do tai tram thaty van Hoa Binh, Trung Ha dén nay c6 xu thé giam rd rét. Cu
thé muc nudc nho nhét tai tram Hoa Binh do dugc tir khi nha may thuy dién Hoa Binh
khanh thanh (1994) dén nay la 9.36 m vao ngay 2/2/2014 tuong trng vai luu lugng nho
nhat Ia 14.6 m3/s. Muc nuéc nho nhat tai Trung Ha 1a 6.55 m vao ngay 19/3/2017.

T tai lidu thong ké myc nudc tai tram thuy van Hoa Binh tir nim 1994 dén nim
2018, TVTK di tinh toan muc nuéc Hmin theo tai liéu quan trac, ang véi tan suat myc
nu6c thap nhat 95% tai tram thily vian Hoa Binh 1a 9.22m va tai cira lay nuée 1a 8.55m.,

Tuy nhién, muc nuéc tai khu vuc cira thu nuwéc phu thudc rat 16n vao ché do van
hanh nha may thuy dién Hoa Binh va muc nuéc ha luu tai Trung Ha noi chiu sy chi phdi
cua dong chay cac nhanh séng Thao, L6.

Két qua tinh toan véi cac kich ban dong chay kiét xay ra ang véi tan sut thiét ké
cap nudc 95% két qua Hmin Nho nhét trong cac kich ban tinh toan tai khu vuc ctra nhan
nudc la 7.24m.

Khu vuc cira ldy nuéc nam & vi tri bai bdi 16n kéo dai tir khu vue thuong luu cach
ctra nhan nuéc 2.0km vé ha luu. Dién bién cua bai boi hiang nam cé xu thé bdi thém &
khu virc caa lay nuéc va dich chuyén dan vé ha luu do anh hudng caa dong chu luu ngay
cang ap sat bo phai. Téc do bdi hang nam nho khoang dudi 0.2m, hién twong bdi cha
yéu xay ra ¢ thoi ky mua lii vai thoi ky moa kiét khu vuc cira nhan nude c6 xu huéng
X0i nhe nén cac nam nudc nhé va trung binh thi mirc do boi x6i tai day kha can bang,
dia hinh 1ong din 6n dinh. Cac nam 1i 16n thi mie do bdi nhiéu, mic d6 x6i trong thoi
ky khong c6 1i chdm hon muc d6 bdi nén tinh can bang trong nim khu vuc ctra nhan
nude c¢d xu huéng bdi, nhung phan bodi ndy s& dugc x6i dan trong cac niam tiép theo khi
khong c6 lii. Nhu vy, so voi mire do bién doi 10ng dan trén toan bo khu vuc thi dia hinh
khu vuc ctra nhan nuée twong ddi dn dinh trong chu ky du bao thoi doan dai.

Dién bién long dan khu vic nghién ctiru ngoai tac dong cua dong chay tu nhién va
cac yéu td dia hinh, dia chat khu vuc con chiu anh huong cia qué trinh khai thac cat trén
s6ng. Anh huong cua viéc nay lam thay doi rat 16n bé mat dia hinh cuc bo ting doan
song diéu d6 anh hudng nhiéu dén két qua tinh toan va khong thé du béo xu thé long dan
do viéc khai thac céat gay ra.

Th.S Vi Thu Hién — Bé mon Bja chdt thaiy van Trang 22



