TINH TOAN LUU LUONG NUGC TAO LONG

NGO TRONG THUAN
Vie}n Khi twong thav vin

Hinh dang va kich thuwde long song phu thudc vio luu lwgng nude chay

-qua, do,d6é né ciing thay ddi cung voi sy thay doi elia lru lwgng nuée. Noj
Xhac di, lru luong nude cé vai trd quan trong lrong qua trinh fgo. 10ng cling
nhu qua trinh van déng cfia long soéng. Du cho l10ng song ¢6 cdu tao bing cac
loal hat ¢6 kich thwée rdt khde nhau va dong chdy co toe dd lom nho nhur thé

~ nao, ching ciing khdng nging hoat dong tac long, hodc la chuyén 1di hodc gay

sra ling dong mét s8 luong 16n hat cat bun véi kich thude: tuang ting xudng -
long song, va két qua la lam thay 81 hinh dang va kich thwée cha long song:

_ Dong chiy trong song ngdi & nude la nodi chung cd theé phan chia thanh }
ha1 mua c6 ché dc‘} hoan toan khéae nhau: mua can va mua li.

i : Trona mua 11, nuée song du'orc cung edp bdéi mua rao, muc nuée séng
'?'mao, dao aong 16n tir vai mét dén hang chyc mét, tdc d dong chdy trung binh
“tir 2— 3m/s dén 5-6m/s, & cac séng l1om (ha lwu séng Hong), hru lrong nude
lt'm nhit co th3 dat trén 30000m3 s. Trong mua cap, tinh hinh hoan toan khéc .
‘nuéc song duoe cung cip bm Irgng nuée irir 1rong ling dat rén luu vue va -
phan chii yéu la ngudn nudc ngam. Vi Va}, muc nudce séng 1hép, it dao déng,
‘tée do dong chay va lu‘u lu-ong mrérc nhoé. IR T

' ' Sug khac. nhau ¢3 va chat va luong cha dong chay mia 1t va mia can
‘din dén kél qua la tac ‘dung tyo long cia ching ciing khéc nhau, Cac sé liéu

“-do dac thue 18 chu-nﬂ 1o mng irong thoi glan mua i, dac biét trong thoi ky

 xudt hién cae con i 16n, Ay ra su lhay 601 hinh dana long sOng trén mag
SATIOG AA wvudt Pnoa ng;-

bang cung -nhur sy thav d6i mat it ngang idng sdong, trong d6 xuil nig
-h8 xéi sau, su lang dong lnanh mé cat bun, su uén thing cac doan eong. hién

tuong tran eac bai ‘bén va bii long sdug dan dén sy ‘hinh thanh doag chiy
“tran bdi. Voi sy tdon tai cha luu lwgng trung binh, di c6 thé quan sat duge
-sir phét trlen manh mé «ia cdc thanh {ao quy md trung biuh.

_ Dbng chay mua can nguwoc la1 lam thay ddi - ur te 1ong song VOl nhu-ngf
dac didm m&i xudt hiéu trong khi tinh trang chiy vong, chidy phan dong do
. efic bii ndm g;ua dong duge ting cudng. Long song dan dattsi hinh dang
bao dam cho ton thit ndng luong trong 'dong chiy dat nho nhét.

H[éu qua’ tao long séng di nhién phu thuéc vio thoi gian va cm‘mg ao

' ’tac dong cha dong chay. B&i vay, xudt hién khax niém luu luwgng nuwde’ tao

,Llong trong khi nghién ciru va tmh man dlen b;en 10ng song, nhat la theo phuong
nhap thuv vin hl[lh thm L AR o o B SRR L



Nglrcn ta cho rang luu lm‘mrr tao long 1a mot 1031 luu hrcrng nio 60»
‘anh hwéng rdt 16n dén sy dién blep long séng. Tac dung fao long cla nd veé
c¢o ban bing tac dung tao long tdng hop etia qua trinh luu luong nhidu nim
Vi'thé, day la mét luu luwogng gxa tudng. lovu lugng nay khong phai 14 luu hxong,_ 5
16m nhét vi tac dung tao long etia né cé th& 16n, nhung thoi gian duy (ri clia nd BN
qua ngin. Luu luong tao long cling khéng phii la luu luorig nwée can. vi mic £
diu thoi gian duy tri cla né twong d&i dai, nhung gia tri no kha nhé nén lac- S

~ dung tao long khong rd ret. Nhu vay, liru luong tao long phai la lru lugng.
taong don lom.

C6 nhidu phuwong phap xic dinh lun luong tao long. Tuy nhién, phuong

-phap do Macaveev dé xuft dwge sit dung pho bién nbit. Xudt phal i quan

4 didm cho ring, lwu lugng tao long la Tuu luong trong d6 motsd lwgng cal bun.

- 16n nbit mang di trong pham vi nhidu ndm, Macaveev dé ra cac buorc tién.

-~ 'hanh- nhu sau [4 5]:

- -7+ — Phan cip dudng qua trinh len 1uo'ng didn hink qua mit cit tinh toan —

S thuong ‘chon nim c6 d¢ duc binh quan xdp xI véirdé du: binh quén nhidu.

S nam dign hinh. Xac dinh luu 1Lrong uungj binh cia moi cdp Qi
i an Ji cha mdi edp luu lurorng

1T nn b i (R ¥~ 4

. »
— Xac dinh d6 déc mu

- — Xac dmh tin s0 xuﬁ.t hién Pi c¢fia mdi cdp luun luong.: -

R - Tmh a, Pi, Ji, Q“ vGi o 14 hé 86 phu thuge vao muye mroc va 4o rong. .
long sdng. Q thuéng dao dong trong pham. vi 0.5— 1,0, k 1& s& mii thay b1
: m 2 - 2,3, Ddi v6i song dong bing cb the lay k = 2, : : : :

- Ve quan hée Qi ~ a Pili Q Luu lwong Lrng vm glé tri (a Pl Ji Q )max.

ducc 001 la Tau lucnﬁ tao long. - A : - L o

Khz 11nh teén cé the sur dung gia tri tuonc dm BQ = -—Ql——— .. Theo:
Qmax '

Macaveev, tren nhirng doan séns dong banﬁ thuonu zuat h:en hai’ cu-e'dai*;z
| (@ Pi Ji Qi) tu'orng ang la hai’ gla {ri lwu lugng tao 1oncr - mot gla tri: irng voi
- mue “bao &ém 3 - 9/ va mot gia tri tng voi mtrc ‘bio dam trong khoang,
";25——45/ SET oD B T
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o khl tlnh lo.in thiét Lg}l ng (")ri'g, cai thién dieu kién dlao thoncr thuy vao muas
ean khi muc nuorc thap, iong s6ng tha hep. Tuy nhién, ap dung phuong phap»

nay cho mot s vi tr¥drén séng Hong, co. thé do céach chon hé 6, nhié eu tac ﬂlazﬁ RERR——
da éua rd nhu:ng glé tr1 khac nhau [t 2], (bang I) o T R S

Bang 1 — Llru lu-o*nw 1ae. Iong tai mot s8 vi tri trén sOng Hong (m3/S)

1 Tr:_xmi ! "S‘;on' Tay | Hoa '~'Bin]; " Ha Noi Thugng Cat Yén B'u Fha-Ninh {
Theo [2] | 7000 | 4400 sso0 | 25007 |- 1800 | 2500
’»jLTh"e"d [1]' © 11500 | ~-s75b | g T P

P Song _cung co quan ﬁlem cho rang, su thleu hut cua’ cuorng db dong chay
1 "ong mua can 50 voi mua 111 duge bu dap bcn do- dél cua théi gian. mua cane
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.do @6 trong chirng nige nao do, ¢6 thé coi mirc dé hoat dong tao long treng
mua 1ii v mia can la nhuw nhau.

Khi phan-tich dén sy khac nhau vé s6 lugng va chit luong ctia su tac
~d¢ng luong ho gitta dong chay mua lil va mia can dén long va bii song, G.Pikap
'va R.Verner [6] da de nghl phai phén biét '

- — Luu hrong 100 long song trong giai doqn miia ean.

— Luu legng cha ciac trin lii hodc clia mua li, trong doé xuat hlén su-'7

3 ,xm 1& b& song va hinh thanh cdc hé xui trong long song. <

"

Nhung néu nhu vay, sé ton tai mot lru lrong nguonrf m3 !ai dé (iac
.diém tao long Q(’mq duec thdy doi ve chat ? 1.F.Karaxev [6] ] tién hanh phan cap
dudng qua trinh hru fugng clia mot. nam nude trung binh trong d6 do dai cta
©lwru lugng nuwdce 1én nhdl xdpoxi voi do dai cha de khodng khac (hinh 1b)
“Trén hinh 1b, dudng quy trinh lon }'u_c..g duwge chia thanh 10 khodng. Gia il‘n
, luwu lugng trung binh ctia mdi kkodng Ql) SO. vou lru lwong 16n nhét (Qmax)
1a 3Qi thay d6i t 0,05 dén 095. .

- Thoi gian duy tri clia mdi- l{hmnd 3Qi d‘uorc bidu thi trén hinh la, erng :

4o true hoarnh la gia iri 7= tifT (ti — thoi gian duy tri khoang lru lugng OL

hodc 3Qi; T — d¢ dai cA tran 1) Theo ‘hinh 1a cé th&1hdy rang, thoi gian duy

fri khodng cac luu lowgng 16n nhat xap ~1 voi thm gian du) {ri cia khoang luu
B hrong trung binh. ‘

P& xédc dinh khi ndng tao long clia dona chay, chung ta ¢6 thd phan tich
‘cHuy&n dong’ khoi-g on dinh gan deéu. Trong didu kién nhu'vay, su bién hinh
~ 1ong sbng co lién quan tryc uep voi sy thay d6i cha liu lugng cht day. Trong
iuong cat day Wg dich chuyen sau th&i gian ti trong dai chuy&n d¢ng manh

. ‘mé& chia n6 (band 0,8 B véoi B la do réng long song) khi téc d6 chuyén dong ‘

1”1"ung‘bﬂx‘nyh vela dong chay vxmt qué toe do x0i 10 cé the tinh theo cﬁng thu'c.
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Trong d6:
d — dudong kinh bat;
Ts,¥ — mat dé cat va nuédec;
B, h — dé rc‘phg va do sau trung binh;
C — hé s6 Sedi , oo
n — xac sudt bt hat khdi day (ed the ldy 1 = 1)
Do lén clia cat bun tao long ti I¢ véi 4o ddc n
chiy, c6 th® s dung cdng thic ctia S.T. Anlunin: ,
d = 4210 s (mm) ) (2)-
’ Bé qua st khéac clia s6 mil chia 1 voi 1. ta dua (2) vao (1), sau 46 thay-
e = v/hl, nhan duge i 1é sau:

a4 A
> matl nuce

€

Wg ~ B.v: ti (3)./
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BB thd hién vai tro ciia luu lwgng d6i vol cudng do chuydn déng clia-
~cat day, c6 thé dua vao (3) gid tri v = Q/w va quan hé caa luu lugng-véi dien.
tich mit cét w6t nhin duge nhé phan tich gan dung phwong ‘rinh s6ng @¢ng lue:-.

Qo ‘“_(m'of (4)

.V:."'.’

v6i Qo va we 12 gia tri ban diu cia lru luong va dién tich mit cit wot. .
'S miu m lati sd gitta 16c do song C theo Seddomn va toc dd dong chay

Manning déi voi tdc 46 s& dwge m=5/". ‘Dong thoi st dyng quan hé
vGGlskov 8. . thot sk ding qoan

 VB/h = comst NG

© “Dua nhitng.quan hé trén vao (3), dong Lhoi bG nhitng gia lrj v& cac
théng s8 thay ddi mhd dwge: = _ AN

L Wg - Qe o st (8)
:'f_,.\kBu'ayan (6):giéi ,triQinax va T, chang ta sé nh@;’j @AU?Q'C_chi 56 D bi'fe’u lh{f
cho khi niing tao long va gay bién dang clix dong chdy: B

S e s - D=DEQt)y R O
Slrthay ,d,i"ii '- Cﬁa chi 36 D;phu: thuée vz‘m;aQ dirqc} th"éf hi¢n {rong hinh-
1e, dudng cong 2 Khac v6i durong quan hé 3Q — aQ2PTJ (duong cong | trong 1¢)-

wong tng voi tinh trang gD cac bii ven bo vA cic bai 1ong song. Cuc dai -
nay triing v6i gié ny 16n clia lu lwgng (a0 long tinh theo phuong phép Macaveey: ©

2!. ; . L E i o

trung binh, dao d4ng trong pham vi 1.5 —2.0. Néu st dung cong thire Sedi —- U

we dai, dusng D (3Q,7) chi c6 mot cyc dar bida thi y§u tng v6i 3Q=0,65,.. .-




©° Sau'khi dat gi4 tri 16n nhét, khi 3Q Liép fue ting, D dat duge mét gi& tri nhé
' nhdt, sau 46 (iép luc ting nhanh vugt qua cd gia tri l6n nh&t. Nhu viy rd rang
12 cée liru lwong 160 nhit ciing c6 kha ping tao long lén phét. D:éu nay hoan
toan phu hop vai tar ligu do dac thyc té L.F.Karaxev [6] phan tich quan hé
gitta su bién damg long song va luu lrong song Kaphirnbigan tai Tram Chinar.
£ S trong ndm nhigu nusc 1969, trong d6 coi didém thip nhdt Zmin cha mit cit
S ngang tuyén do luu luong ddc trung che trang thai long song. nhén thdy ring
' <6 thE chia ra 3 pham vi luu lugng c6 tac dong khac nhau dén long song.
— Cae lru lwgng trong mua can xudn thu (3Q < 0.25), twong tng voi
06 la sy 6n dinh twong ddi cha long song.
— Cae luu lwong li trung binh. trong dé dién ra trang thai cin béng
twong d8i cha 1ong séng — boi {rong phan lii 1én va xdi trong phin lit xudng,
— Cac hru luong lon nh&t gay nénsy ha thip day song va sy thay ddi
& rot cha long song, lam cho d&n cudi giai doan li. vi tri ban diu cfia long
-s6ng vin khong dwge khoi phue, long song di vao trang thai 6n dinh & vi tri
th4p hon vi tri trude khi xay ra cac luu luong Ién nhét. . -
Kich thuée va hinh dang 1dng thd clia 1ong séng duec hinh thanh trong
khi xiy ra sy tich tu manh mé, néi chung khong thay doi dang k& trong
-didu kién luwu tugng nhd. Do d6. ¢6 thd cho ring cae kich thude tuwong déicta
16ng song trong giai doan luu lwgng 16n nhdt khong d6i trong nhirng pham vi
-d% hep, Ngiréi ta di chirng minh duge rang, U s gitta d¢ rong va dé shu (46
“roug twong d6i) trong dong chdy 6n'dinh ¢6 quan hé voi nhau bing bigu thire,

B.
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nghia la. v6i cac giatri thong ‘t_ht'r(‘mg ctia hé s8 Sedi, do rong tuong d6i cla
16ng séng ng voi cac lenluong 16n nhdt la khong d6i trong pham vi 20Cb 6
L K&t qua tinh tpan cho 45 tram thly vin & Lién X6 thu duge bt = 44422
[ ";'-tron'gj' didu kién cac T lwgng 1én nhil. So iic‘;ﬁ thuc do mét vai ndm o mot
250 tuyén trén-song Hong, xdc dinhgialri b’ &ng voi G dao dong Lir 25—40m'Bs™1
Cunhw sau: L ' R ' ’ | |
- Bang 2 — Gia iri b’ & mot sd tuy€n trén séng Hong rng voi
o C e 25 —40m''? s
Tram - Hoa Binh . Yén Bai Thwong Cat Son Tay =~ Ha Noi
b - 405 4114 65 415 124439 128418,
A Nhu vay, rd rang la (rong diéu kién long song don, khong co bii bbi, it
-thay ddi v& hinh dang, gi4 tri ~fa b’ kha phu hop véi digdu kién (8). Tai Son
 "Tay va Ha Noi, trong didu kién long séng phuc tap, ¢6 bai bdi l6n & mue
. mnuége cao, ditu kién dong nhit ctia-dong chdy bj pha v& nghiém trong b* tuong
. .d6i 16n, nhung lai xdp sinhau. No1 khac di, tris6. b it thay ddi trong didu kién
‘egac long song gan gidng nhau, : . - B
U Nhwr vay, pha hop véi nhirng 6 liéu thue do, cac lwu luwgng lon nhit c6
. -vai lro uu thé trong st hinh thanh hinh dang t5ng thé chia 1ong séng. Nhirng két qui

i _Ahui dugc & (rén di nhién phu hop cho diéun kién dong chay gin d*éu. O nhitng

25
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khu vic ton fai anh hu'(mg cha cac didu k;én cuc bo (n“a'éc déng, co-hep hay
ms r0ng dot ngoét .. .) hién tugng lao long cha cac lau lrgng khac nhau cd nhirng
dic di€m riéng, 601 hoi phii dua vac nhing didu kién cue: ba trong qué trink-

tinh toan,
Tir nbitng phén tich O trén,

— Cac lru lugng nam trong pbam vi 16m hon 0,9 Qm

c6 kha nang 1;19 [ong 16n nhédt. Chinh nhitng luu lug

co bin, k& ca su thay dbi dot bién treng long séng duge mo nén

lu'u lmmg nho hon.
— Trong pham vi luu luong twong doi 1

kha ning lam thay d6i nhitng thanh tao truag
dleu kién nay moi s dung khai niém luwu luon

cho phép rut ra nhing k&t tuan sau day.

ax (lwong ng la 0,9 Dmax}.
ng nay giy ra sy thay d aoi
b&i cae pha.

1 (0.6—0,7) Qmax, dong chay cé-
binh clia dong Song Chi trong:
g tao long.

Thu‘c {é khi 4ap dung chi tiéu 6n dinh tong hop do Crisanhin dé xpitirén
- co s& cia hé phucng srinh Saint — Venant cho thdy ring, trong mia can thuwong.
«xay ra . qui trmn tich tu cat bun. va trong g giai doan lii trung binh long song;
ed xu 1hé& edn bang twong doi $ nhitng luu lurgng gin véi luu lugng lu'u,
- lu'ong t6n-nhat nidm xuit hién tinh trang x6i 1& nghiém rong [3]. Bé vay
. -theo quan digm.clia chiing t6i, trong khi nghién ciru dién bién 1ong song, khong.
~chi. sk duyng mot gia trilwu loegng tao long duy nhét, ma nén st dung ba gia: tri-
_lwu lwong khac mhau, dic trung cho ba khoang luu luong lrong do long song
 cb nhuncr thay d6i khac nhau: : ‘ ,

o Gid tn lru hrong 1cm Q=

0 9 Qmax

_— Luu lugng I trung binh Qs = 0,65 Qmax. pay Chmh a Ly 1‘“”‘g tgo:

41@110 nhtr vin thudng st dung.

-~ — Luu lugng nhé trung binh mia can Qs.

 — Xuft phat tir nhu-ncf ludt clr tren dasacdinh auoc ba g 4 tn Tru 1u'orng

-;;;tren cho cac tram. treén he lhong song Hond (bzmg?u oL S

Bang 3 —--»Cac Teu lu'o'ng & mot sé tram irén song _ ,
SRR L at"'-"i B . g S, e
Tram| Son Tay | % HaNoi | Thugng Cat | Hoa Binh |  Yén Bai Phi Ninh
Qi | 15800 11100 1260 9150 1730 4790
Qe | w0 8600 3070 6630 - 3120 3460
Qs 15‘36 1m0 334 648 389 504 -

So sanb vc’u Lét qua tmh toan o bang (3) ihay rd rang tri s Qz xap x1 vmf

. ket qum theo [1] gla tri tinh theo [2] phau nao thién nhé.
' Nhuwvay, néu ch1 can xéc dmh liew lrgng tao Lono' cach unh toan nhu’ da -

t”“h bay rit d(m gian, nhanh chong nhung cho két qud chinh  xdc, thuan tién S

" hon nhiéu so v6i phuong phép Macaveev, dgc biet phii xay dung quan hé Qx—-J.

mé nhleu khl khoncf thu mrcc mirc d bae dam cin thiét./~ - - s




- TAILIRU THAM KHAO

. {. Hoang Hitu V&n. Xic dinh ché d¢ tao long clia song Da lrwée va sau khi
-6 ho didu tiét Hoa Binh. Tuyén tap céng irinh nghién ciu thiiy hre bun cét
~va long dim séng Hong cia Vién nghién ctru khoa hoc thay lgi, Ha Noi, 1984.
2. Vi Vam Vi. Dong chdy cét ban song Hong. Vién Khi twgng thay vin,
1981. ’
‘ 3- Nhién tac gia. Mot s két qua nghién ciru khoa hoc 1985 — 1986 Ha
Noi, 1987, :
4. Pai hoc thhiy lgi. Gido trinh dong Iwe hoe long song. Ha Noi, 1970.
5. V.1 Andropovxki. Quan hé cua céc dang dién bién long sOng voi edc
nhan 8 anh hwéng. Tuyén tap cong trinh s6 183, NXB KTTV 1970, (tiéngNgaj_
6. 1.E.Karaxev. Liru luong tao 16ng. Tap chi Khi tugng thiy vin, s6 8/1986
(ti€ng Nga) - -

s

S Tém lai, ti¢m ning nguon nuée eha ha luu vie song Mé cong kha pllong_ '
o - phi. Nhung ngudn nuéce do ching nhitng phén b khong déu gitra cic nhanh
- .séng ma con phan phdi khéng ddu trong mam. Pac digm nay di gdy men W
~ ‘lut, ngap ung lrong miia 1, thiéu nuée tram troug lrong mua khé can, tridgu
. min zdm nhép sdu ‘vio trong song va noi ddng. dnh hudng nghiém trong dén
L -shn xudl va doi séng. - ’ oL R ‘
Vi vy, d@ khai thac téng hop, hop Iy ngudn nwdc song Mécong, can thi
hanh che bien phap tong hop vé thiy loi, thity dién, nong lam nghiép dé didu
© yiét dong chiy, phong cndng lit lul. ung han, chua phémn, min & dong, bing
~_chAu thd. Cac bién phap-irén cin dwgc tridn khai m6t cach khoa lioc trong
~ ‘pham vi lodn ving, toan nuwoe ven soéng nhim dem lailoi dich chung choecac '
nuée. Cing voi viée khai thac ngudn nuéc, cin cd cac bién phap béo vé
_pgudn nude khoi bi phiém bin, cam kit~ N - ' -
| P3 dal duge cae mue tiéu trén, trirge hét cAn chng cd, bO sung ludi
R ~tram KTTV trong toan ving; ddc biét 1a ‘pham vi ldnh {thd ba nuoc Bong
__Dwong. Dy manh su hop tac gifta ba nwéc Dong Duong trong cong tac KTTV )
.néi chung, nghién ciru danh gia tai nguyén nude song- Mécong noi riéng./.
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