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Cac phuong phap thiy vin thiy luc tinh toan truyén séng 1ii treng hé
.~ 1hdng song whu phwong phap Muskingum, Kalinin - Miiiukov, SSARR, Negi-
i khovsky, v.v. dang dugc st dung rong rai trong tinh todn va du bdo nghiép
vu [4, 5, 6]. Co s& md phdng cha cic phwong phap 14 gid thiét ton fai quan
& don nhit gita leu lrgng va lugng trit nwéce & doan song. Voi gid thiét

nay viée gidi hé phwong trinh Saint—Venant dwgc dua veé gidi phwong trinh
vi phan béc nhit v6i sy tham gia ciia dudng quan hé lugng trir & doan séng. =
- Trong baAi nay s& tiés hanh ching minh v& mit toin hoc Ja tir hé
~ phwong trinh Saint—Venant, nhé so db'sai phan hitu han eé thé thu droc cac
~ edng thirc co ban cha cic phuong phap link tean truyén lii, ddng théi xac dinh
- dwoc sai s6cha phuong phdp gidi tich gidi hé phuwong trinh ¢d dién khi da duge
 gian hoéa. Cac phwong trinh co bin' cha phrong phip Muskingum, Kalinin—
 Miliukov, SSARR, Negikhovsky cing ¢6 thé thu dwge nho xdp xi héa bing sai
~ phin hitu han h¢ Saint—Venant khi bd qua thanh phiin quén - linh. Viéc luan
 chirng toan hoc cho cic phuong phap tinh toan truyen lit trong séng cho phép.
~~ hidu rd ban chédt ly thuyét cha ching, qua dé xac dinh’cdc tham s§ theo cac
. ddc trung hinh théi, thiy vdn thiy liwe ctia dong song trong d6 khong nbit
~(hiét phii c6 gia thi6t 16n tai quan hé don nhét gitta lwu lwgng va lwong Irit.

i_Hé phuwong trinh Saint—Venant véi q\u‘ankh@ H-Q don nhéi_. |

Hé phwong trinh Saint—Venant téng quat ¢6 dang: ,
~— Phwong trinh lién tuc cho doan séng khong ¢ gia nhap khu gita

~— DPhwong trinh lﬁgf)ng Ige:
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Q, t) — lwu luong RuSc; - - R o )
b (1, h) — bé rong doan sOng;

i, (1) — dé dée day song;

@ (I, h) — hé s6 cdn.
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Hé phu'cmg trinh trén 14 hé phuong trinh dao ham riéng phi tuyén tinh

'dang parabon. Hé nay giai duge khi biét: hai didu kidn bién trén va dudi,
‘diéu kién ban diun khi t = t3. Néu ton tai quan h¢ don nhit gitta myc nudc

va hm lwgng H = £ (Q) & doan song thi véi l=1, ta ¢6:
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Thay cace hé thuc trén vao phtro'ng trinh hen tuc ta c6
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Déy Ia phu'orng trmh dao hém rleng bﬁc nhat phl luyen tinh, trong do

(dS) 1:’,1 harﬁ "hua lu-u lrgng. B _ ] & _' '. S , ,"/'
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gmn héa tinh déng khong 6n dinh irong song nhu phucng phap Muskmaum, (
e Kahmn - \ailhukov, trong bSARR, Negikhovxky, v.v. [3, 4, 5 6. S
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Phu-orng tunh (1) 1a phuo*nrr trmh ly thuyet co ban cha 'nox phu'ong phép ,

i G:a s trén doan song AB ton tai quan hé don nhit gnra mye nuoc va L
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. Néu lru lwong néc khong ddi thi ta c6 dQ = 0. va tir (1) VA (2) €6

dl dQet _ dQ

At _ 47 (3)
dt dQ/dl dsS
Phuong trinh (3) 12 phwong trink ddc trung ena (1). Tde &6 lan truyén luu
luong : ,
o 4L _de
‘ dt dS

RO rang & day xét séng 1it trén doan séng AB kbong bi bién hinh. Tuy nhién,

téc do truyén lwu lwgng C thay ddi theo lwu lwong va giy ra hién twong bet

li. Néu hiing s8 luu tdc khong phu thuée vao luu lugng thi phuong trinh (1)
- tr& thanh tuyén tinh: ‘
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dt ‘dl ' CdQ
trong @6 C = f-ig L )
2'.‘L'zf1’p cong thirc co banm ciia céc phuong phép tinh tean truyénv la.
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0Q Q- Qth+d-nQ, -
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¢ day x,y 1a hé s6 ty trong (lwu lwong thay dbi phi tuyén trong thoi
doan At va dos doan song Al). Gia tri x, y ¢6 thd duge diéu chinh khi gidi
phuong irinh (4). Bay 14 so dd sai phan hitu han 4n (trir trudng hop y = 0).

Ky hiéu.

dQ dQ
B e e = 0
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" 1. Tokn tit sai phan Ln dia vao so dd (5) la xdp xi hoa cila tokn trsai

~phan L. Xdp-xi nay ¢6 bjc la1 [R = 0(Ah] véi moi x, y VAT, vabicla2vei
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Néux=y= -é——vq r = i; A 1hi 101 gidi clia (6) Va(7) 12 nhu nhau vé
sai s6 R = 0. “
2. Toan tir sai phan hitu han Lh dua vao so dd (5) cling la x&p xi héa
clia toan [ sai pban L1 vi
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Day 1a xdp xi hoa bic 2, sai s8 ngl/p phai la:
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Ky hiéu K = A. A* — 1hoi gian lan (ruyén song lii trén doan séng ta ¢6:
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At At

véi Ci= - iAt ; G = n ; Ca = ;t . (13)
K(1—x) erf)—— K(i-x) + 5 K(1—x) + — o

1

Phuworg trinh (J4) voi cac hé 8 (15) 1a cong thtre Muskingum ¢b dién ‘rong

46 Cr 4 C2 + €3 = 1.
' Xét tredng hop leu lugng & tuyén do trén khong thay ddi trong thoi
doan At v&i tham sb x = = 0. Tir (13) ta. ¢o
At At K-
Q! = ——— Qn + o QT
it 2K + At T 9K 4+ AL i At j+1
; , K4+ —
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ha +: | M e sy
hay Qutl= ' . (13a
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L Qe Qb T ;
. O aay Q= ——Emj——-—-— lru Jugng -trung binh»q t_uyé’n j-trong thoi -

- doan At Phuonc trinh (13a) 1a cong thire dlen {oén ¢o ban clia. mod hmh SSABR |
o 6], trong d6 K 1a thoi gian trit nude & mbi doan song linh loan, ,
' Xét truong hop luu lueng i luyén trén thay doi tuyen tinh 1r011g thou *

.f‘f’doéu At_ ,vm‘ tham 6 X :—;—- Tir (1‘3) ta co

’ o At""l\ L\t—-—K ,‘ | - :
“““ s Ot () = Qe (g o (dshy
Q . Q Al + K ) QrH (_Al + K ) SR S )_’« :

Ia cong thuc dien toan co ban clia phu-cmg phap NeglkhOV‘(klRA (3] ‘
' - Xét motdoan séng dic trung cha Kalinin — Miliukov [1] v6i luu luong

"; o tuyenj khOug d8i va béng (J; trong thoi doan At (Jlal phuong trinh (7) duge
hru 1u'0ng & tuyen {1 o SO o .
Qn+l f—(Q Qj+l)(1'_ e T )+ Q, . K _‘13(:)

‘Phwong trmh (13c) la cong thire tmh gan‘dang dong kh(‘)ng“?in‘dih‘h elia |
Kalmxn— Miliukov., Xét n doan sdng dge trung d& dang dua (13c) vé dang
'v!;,phuand lrmh quen b1et ctia Kalinin - Mlhukov : .
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§j day t — thoi gigh, n — s0 doan éc}ng dac trung: v — thoigian lip trung
nuée; At— thoi doan linh toin. . '

Dé dang chitng minh éuc_rc la thong 6 K va a trong (13) co lién hé voi
cic tham s6 1 va n trong 1 13d). (13a) :
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1= K/n; - )
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(6 day khong xét truong hop x = ;1}‘—).

Nhur viy, viée xac dmh cic tham so ¢la cfxc m6 hinh dién todn dong chay .
1 trong song cé nhung diém co ban gxong nhau. Tir tham.s6 ca md hinh nay
co thd d& dang chuyén sang tham s6 cia o hinh kia, lao cneu ki¢n thuan lgi ;'
cho \'1éc tng dung chung vao thuc t& nghiép vu. e

i

3. Phu-o'ng trmh vi phan dao ham riéng dang parahon

y i] ‘héa phuong trinh (9) ma khong cin pidi dwa ra gid thi€t ton fai quan hé
— Q don nhﬁt & doan seng. , 4, o
. Bung vay, phu-orng trinh (9) ¢6 thé thu duoc il‘r hé Saint — Venam khi bd
'qua thank phan quan tinh 0’ phuono trivh déng lyc. Trong {ruong hop ndy
“ . lacb hé: : ~ ‘ o

'dh‘+'1 =

g botl -
dh - - a7

fo — ——gQiQl=0 (p;g@(h);

lrongdoQ QQTQ h.._ho-}—h (p'—(po—-]— ;’»Qo_hg;cpo-—'léluju_
lu'orng do sau dong chay va hé s6 can cha dong ﬁn dinh ; , - '
Qg - nhung bién dd&i nho ctia luu lugng. dé sdu va he s6 can khi

_ xuat h1en dong khong on dmh Tnven lmh héa hé (17): ~ '
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Cac phuong trmh co ban (13}, (133 — d) ciing c¢o thé-thn duoc nho xap



C)’ dAy da bo qua cAc thanh phan chu-a 56 gla bac hal Lﬁy vi pbﬁn phuang/

-trlnh thir nhat cta (18) théo 1 va thi hai theo t roi cdng ching laita co

o 0Q o 1 e
- decp 'E%Jr E?' dcp dQ = (a9
Qo . o 12
N Qs [Qd
| B‘y;l phuond trinh mo 13 chuygn ddng dOun dmh bién d6i chédm; dong
. chly séng 1o ciing |2 mot dang cta loai dong chidy nay.

Véi dong chay on dinh ta c6
lo — (PoQo | Qo I =0 - (‘26)

—1,2

ha‘y Qo = V:i':cpo (21)

. Phuong trinh (21) c6 the dung dé md (& dong khong on dmh blén doi
fcham’ ‘Tde dé chay
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T day (19) ¢6 dang
Q 4 ot ¥, ey
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6’_ [] dh
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trong 46 A = —-—C ,

o Phuong trinhe(7) tré tidnh ude luong bic hai cilia phuohg!tri‘nh (32) khi

CBeEA[E— —)F —(— =V = V S
i ¢ i - ‘) . d : . - D
= o s S A .)‘ - Qo [ Q d(zn : (2"{}

i Mat khﬁc, ’nr phuong trlnh (7) dé danv thu dlrcrc chc phucmg lrmh dién
' %oan co bin (13), (13a —d). Phuong trinh " (23) cho thay tham s6. ella ‘méd
mh céhen quan chit chg véi cée dag 1ru’ng vit lv clia dbng s6ng théng qua




) d(Pu S
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trong d6 Q — luwu lugng dong dn dinh; go =1io * (Qo | Q, I ) — ham truyea
-s6mg 1ii, lo — 8 déc day sdng. Phiroug trinh (13) la loi gidi gin ding cha (22)

1 ,
khiy = —— néu thoa min diéu kién

Al — - 1
X — o
S Q1Q1
-] O; dh
| Tir day gid Lri cfia tham s6 x duge xdc dinh theo bidu thire
A ALQ, R o
U 2 s b e e

- Phuung trinh- (25) cho thiy khae voi phwong trinh Muskingum c0 diZn,
~khi tham s6 x = const, & day tham s§.x dugc xdc dinh theo lvu lugng nude-.
. Trén thyc (8 e6 thé lap quan hé x =f (Q) hode Iy x ¢& dinh cho moi cip .
~muyc nuoe dé lign sT dung trong tinh toan, du bao. -~ - - ’

el S 5 = . RSN
4.°Maot vai két qua @ng dung va nhan xét

Nhi (rén di lrinn bay, cde md hinh thay vin — thav lyc thuong dang
, “rong tinh:toan, diy hido: thuy vin & doun song khong c6-gia nhip khu gita
~_hodc gia nhip khu gira 1a khong dang k&, déu xuit phat tir phuong rinh co
- bdn mbé th.qua irinh trayén song 1t trén doan song (13). Cac tham s6 cia’
 phuong trinh (13) 1a 1hoi gian ruydn séng lit hay thoi gian chay tap trung
~ ' snuwée & doan song K vd thamn <6 x dic {rung cho mirc @9 khong &n dinh caa
-dong chay -lia. |, - . V ' : ' S

“Viécinghign ctru irng dung phuong trinh (13) vio dién lo4m 19, hi¢n

" phién, mang tinh 8ng quil cho cic md hinh d3 d& eap dén & trén nhu che:

* irudng hop riéng. Do viy. khong nhit thigt doi hoi phii t &n hanh so sanh.
- két qud tinh toan theo phuwong phap nay voi két qud iinh toan theo phuong.
" phap khac. Trén:thye 1€, khi Jidu-kién khach quan la nhu nhau thi’d chinh-

- :xéc cha két qud tinh lean theo mdi phuong phap chit yéu phu thufe vao viée

@ Iy chli quan cac tham s6. B S R
. P& minh hoa cho co s& Ij ludn trinh bay trén day ching toi tién hanh

" {nfr nghiém.frng dungwao 3 dogn séng thuge hé thdng song Hong. ‘




" a). Poan tt Yén Bai vé Phi Tho irén spng Thao ¢6 chidu dai 7dkm,.

dée lrung binh day song 1a 0,26%. Thoi gian chay tdp lrung nuée it trung,

bink 1a 15 gio. Tuy nhién, thoi gian chdy tap trung nwéc & doan song nay
phu thudc rit nhidu vio lwgong trir trong song. Viéc tinh toan dong chay cha-
phitng tran 1@ c6 gia nhiap khong ddng k& dd chon lrong thoi ky {ir 1966 dén
1980 cho thdy thoi gian trung binh chdy 14p trung nudc 14 it thay ddi. Trong.
linh toan c6 thd 14y thoi gian tdp trung nuée bang 14 gio. Mic dau vay, bién
d6 1i & doan song thay ddi trong pham vi kha 1dn, tor 1750m3/s dén 7200m3/s,.
do viy viéc 14y tham sd x trung binh cho moi ché 46 li1 di cho két qua khong
© t6t Jim. Do d6. d& tinh loan dong chay lu & doan sbng nay da xac dinh tham
$6 x cho bai c¢dp lru lvong chan I : khiluu lugngli nhé hon 3003m3/s va khi lou.
hrong nuéde I trén 3000m3/s. Tham sd x duwoc xac dinh cho tirng tran li theo
Iwu lwong nuwée théi k¥ trude it (duge xem la (hoi kv ¢6 dong chiay 6n dinhy.
* sau d6 xac dinh gia tri trung binh cho hai cip la. Nhu vay, ve thwe chél, da.
~ tinh 16i Anh hudng clia lugng (rit ban diu 6 doan song dén qua trinh lruyén
lit ; cac thamn s8 tinh todn dwge trinh bay & bang 1. :

L b) Poan tix Ha Giang vé Ham Yén (rén song Lo dai 112k1n',~cc') do doc-
day 14 4,59% . dién tich khuo gifra 13 3640km?. O ving khu gitra thudng co fam

“mua 1én. Do vay lwgng gia nhip & doan séng thudng chiém mét ty ¢ lom

- trong long lugng li & Ham Yén. Do-vay viéc chon cac trgn 1t c6 gia nhip-

~ khu gitta ohé d& th@ nghiém phuong phip di gip nhing khé khan nhét dinh..
© ‘Mic diu viy chtng toi da tién hanh chon ra mél s6 trdn li ed lugng gia.
- nhidp khu gitra khong dang k& (bang !) va nhitng tran li cé gia. nhép khéng:
. 16n lAm (ludng gia nhap khong vuot qua 20% tdng luwgng 1o tai Ham Yén)..

_ i4p trung nude & doan séng dwge xdc dinh theo sd licu cac tran ld di chon

_va tinh trung bish cho mdi loai lii (bing 1) vi thiy ring ching co it nhidu
__khhc nhau. Rd.rang, gia nhap khu gitta & doan song nay c6 dnh hudpg 16n ~

S GRS SR (R R LS 2w

16i-qua’trinh tapetru

~ binh cho.hai edp-fuu lwong chan li: véi luu luong khong qua 1500m3/s v

~ ban diu va ch& d¢ gia ohdp khu gifra.

Béing ‘1 ‘éhor'thﬁy cac gid tricla tham sé x & hai doan song trén day kha’

- khae biét, khi lugng gia nhdp kha Ién thi vai tro cta luu lrong & luyén. dudi

. khu gitra 161 qué trinh hinh thanh dong chdy d tar Ham Yeén. Khi tinh toan,.

- (irong (13)) tang lén, vai tro eta luu lwong luyén trén lai gitm di trong (ua: .

~4rinh hinh thanh liru lugng,{(uvén dudi vao cudr thdi dean {inh toan, Day la
I NP i PR e h T
- mot nhin xét cAn dugc hét stre cha y khi x4y dung cac phuong an du bao-

ol _{'hé'é';ih‘lfdng"phép muc pudce trong wng hoic phuong phap Iwong {rar. -

Thurong Cat. Viée tinh toin truyén lii & dogn song ndy dugc d& cip dén trong.

' P& d& dang tinh toan chang t6i da tiép hanh loai trir 4nh budng cia gia nhap - -
qualrlnh lii da hiéu chinh duge xem nhu 4 qud trinh ";lig'ckdd ‘d?z's'o‘ sanh. *

S L H_i@n'nhién, _do ban.chdl coa qua trinh hinh thinh dong chay lii O hai B

- loai trdn 1&t d& chon la khac nhau, nén cic tham s6 K v& x trong phuong frimh.

- ¢o ban (13) ciing duoc xiac dinh riéng cho timg trudng hgp. Thoi gian..

ug nuwde. Tham s6 x & .doan nay ciing dwge xae dinh trung.

¥6i Iru hrgng tréh. 1500m3/s (bing 1) ddc trung cho dnh hwong cha luong rits

B \\\

¢ Foan song tir céc tram Hoa Binh, Phii Tho va Phir Ninh v& Ha Noi,

nhl‘éu c’f_)ng;tri_x’xh»nghién‘ct’ni, dic biét 1a trong nghién ctru tinh toan-hoannguyéni =




" chc tran it 16n nhil cic nam 1969, 1971 Tuy phién, pbai thira nhin ring két

«qui linh toan dong chay It & doan nay chi dat yéu ciu va khéng 6un dinh.

Nguyén nhah chii yéu gay ra sai s6 dang k& khi tinh toan li & doan séng nay.

theo chting téi, 12 do trong cac pl'uong phap tinh toan thudong khong xtt 1y duge

‘anh hueong clia su giao thoa song 1l tai ngd ba Vigt Tri va vai iro cua dong

i chdv lii mdi sdng treng qui trinh truyén 1o & tuyén duwdi. Pay Ia mot védn dé

~ rit phirc tap d6i hoi phéi e6 nhitng nghién cu riéng. Ciing phai thirs nhan ring,

trong cac nghién ciru tinh todn trude day cac tham s6 thudng duwoc ldy trung

binh cho moi ché d¢ 1§, tuy ring & mol vai nghién ciru d& c6é xem thoi gian

1ap (rung nude, (& ngd ba voi gia nhap khong dang ké ray) 1a mot ham clia

Aure luwgng i Q[1,2]. U day ching t6i ¢ ging dwa thém nhitng yéu t8 mai

xufit phat tir co s& clia phwong (rinh (13), (25) v&i hiy vong nang cao do 6n dinh
.¢fing nhu do chinh xdc cla kél qua tinh todn. ‘

V&i didu kién chdy binh thudng irong mia 14 (khéng o phan, chim lii)

“thi qué trinh truyén lii & doar séng chi bi chi phoi b6i lugng nude chidy qua
tuyén trén (3 song), trong do.bii song dong vai tro quan trong. Vi mue dich ctia °
~viée trng dung nay chi nkdm minh hoa cho co s& 1y luan trinh bay & phin 1,

2, 3, nén chang 16i cling khoéng eé tham ¥ong tinh toan cho nhidu irdn Id. Tuy
. vAy ching 16i da chon ra 1 (ran [ 1on trong cae nam 1966 — 1978 voi lwu lwong
~{dinh & tai Ha Noi thay doi'lrong pham vi 8230 m3/s dén 22600 m3/s §& thir
- nghiém. Mot didm khéc biél co bin & ddy so v6i cac phwong phép khac la ngodj
viée xem thoi gian tap lrung nude & doan séong nhu mot ham céa lru lugng

K = f (Q), tham s6 x ciing duge xde dinh nhu mot ham lry lirgng nude chin

‘1t x = £ Qe Ham K = [ (Q) duge xac dinh bing tai liéu do dac [5.6] |

Cac dic trung co Lan cha doan song cing cde tham s6 K va x dwge lrinh
: V dac iru ‘ : = , ) x ; ,
by & bing 1

Bang 1 — Cae diic trung va tham s§ tinh todn & cic doam séng.

. | |pien|Thei| | | - =
; : - Do g? tich | doan} So K |- . S
| Poan song | dai-| §7°|khu | tink | trdn) oo} Cdp lww oo S/3 | Ghi cha
b : km, 9,&3 gifta | loan | 1 .F’l Vhr(_:rng TI:! © N
; o 'km* | gid - L . s8”
rd R H i’ . - msls )
Yén Bai— | - ) <3000 | 0.6 € -\ Gia nhap.|
. w74 .2 34 2 9 14 o= 0.19 :
“Phi Tho 0,26 | 300 | 1 _ >3000 0,09 khéngdéngké)
| Ha Giang— | - U T B TIPS - LR :(o.zs hreny -
Ham Yén | 112 5 36490 g 12> : ) >1000 6,19 o &
\ R . ' : : T diang ke )
o<t oews o b oo T
; C 15000 | et 0-37 | Co gia nhdp |~
Héa Binh - | 111 : ‘ | - I -
- Pha Tho | -~ | : » .
~={ Pha Ninh—} 120 | .. | _ 12 14 K=|'x= £(Qo)| I\Péng AC6
.1 Ha Neoi S f(Q) gia nhap
Thuong Cat e ‘




B ?' hét qua tlnh toan dong ehay 1 & cac d{)an seng dll‘O‘C dénh gxa banc chi
. {iéu thong dung S/3, trong d6S — sai s6 quan phuong, 8 — do léch chuan quan.
phuong. Chitiéu S/3 thay d6i lrong pham vi tix 0,18 dén 0,37. RO rang kdt qui tinh
toan 12 kha t6t. So voi k&t qui dién toan li trong cong trinh nghién ctru [12%
két qua cha nghién cin nay kbha hon rd rél khi tinh cho céc traa lii cé gia
nhap khu gira ; kha hon chat it khi tinh cho cac tran 1i c6 gia nhap khong
déng ké.
Can lvu y ring, do khéng tinh hét duoc dnh hudng cha gia nhap khu

gifra nén tl'OI:Ig mot vai trirong hop két qué tinh toan chi dat yéu ciu (5/3 lém
toht 047

iUl v,-;: 1B

Nhu vay, cde phuong phap thuy van — thiiy lge tinh toan truyén song. &
"lii trong soéng déu c¢6 chung mot co s& 1Y thuyét va co thg thu dugc: CIELE
Nho xp xi héa phuong trinh (4) voi gia thiét ton lai quan hé don nhat
"H=Ff(Q), tuy nhién khi 6 cic h¢ s6 k, x khéng ¢6 ¥ nghia vat Iy rd rang va
“phii x4c dinh biing nhitng phwong phap gién tiép. |
‘Nho xap x1 h6éa phuong trinh (22) khi khéng phéi dua ra gla thiét ton
tai mét quan h¢ H=1f(Q) don nhit, ddng thoi cho phép xac dinh tryc tiép-
e tham s0 mod hlnh theo céc dic trung thiy van-—~ thiay lgc doan séng. ,
.~ Viée thir nghiém ung dung cho thiy phu'ong phép tinh toan dono chay
: [lu frén diy che két quéd twong ddi tét, lao khining st dung no vao linh toan,.
du b#o thiy viin. Tuy nhién viée nghién ctru mot phuong phap tinh toan truyén

I o, tlnh toi gxa nhﬁp khu giita & doan song la mot vén d& cé tinh tl.uc uen .
1011 ' , ‘ ) , .
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