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LOI NOI PAU

iét Nam c6 hon 3000 km bd bién va mét hé thong

song ngoi chdng chit phdn b6 trén hai dong bdng

chinh la déng bdng Bdc bg va Pdng bdng séng

Ciu long. Hdu hét cdc song kénh déu chiu anh
hucéng ciia thiy triéuw. Hang ndm, vé mua kho, chua mdn gdy
thiét hai {6n cho néng nghiép va nudi trong trén hai ving déng
bang. Vi vdy ndm ving qui ludt truyén triéu, xdm nhdp mdn va
chua phen trén mang ludi song, dong rudng la mt yéu cdu cdp
thiét trong sdn xudt néng nghiép noi riéng va xdy dung kinh t&
néi chung trén hai viing déng bdng.

Mat khde, cung voi sy phdt trién rdt nhanh cdc khu cong
nghiép, dan cu va téc dP gia tdng nhanh vé phdt trién dan sé,
lugng nutdc thdi chua duge xit I xd tryc tiép vao hé thong kénh
song gdy ra tinh trang 0 nhiém trdm trong cho méi tritémg nudc.

Ngay nay, vdi sy phdt trién ciia nhy vit bdo cia k¥ thudt
tin hoc, viéc hodan thién cdc thé hé mdy tinh cd nhdn va viéc
hoan thién phuong phdp s6, mé hinh thily déng luc hoc s6 tri dd
va dang la mét cong cu hitu hiéu trong viéc qudn Iy va khai thdc
nguodn nudc.

Tdp sdch chuyén khdo nay gidi thiéu cdch phdn tich, xdy
dung mdét mé hinh thity dong luc hoc s6 tri thich hgp vdi cdc
diéu kién khai thdc & Viét Nam, sao cho c6 thé mé phdng qud
trinh truyén triéu, 1 lut, xam nhdp midn va chdt luong nudc trén
hé thong kénh song dong rudng dudi cdc diéu kién sit dung
nudc khdec nhau.
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Trong tdp sdch tdp trung phdn tich, gidi thiéu cdc rhit
nghiém so va cé xem xét khd ndng dé dang ldp trinh cia mo
hinh dugc xdy dung va tinh dé dang, kinh 16 cho qud trinh khai
thdc si dung.

Nhiing kién thiic gidi thiéu trong tdp sdch nay ld néi dung
khoa hoc co bdn cia ludn vén tién sy cua tdc gid bdo vé ndm
1987 va nhitng kinh nghiém thyc tién va Iy ludn duoc diic két
trong qud trinh dp dung mé hinh cda tdc gid cho nhiéu du dn
quy hoach sit dung nudc trén Péng bing séng Citu Long va
chdt lugng nudc cho hé théng séng Sai Gon-Pong Nai.

Pé xdy dung mét mé hinh thiy dong luc hoc 56 tri (doi khi
ciing hiéu la mo hinh thity luc) cho dén khi c6 thé dp dung cho
cdc bai todn thuc tién thuong phdi trdi qua cdc budc sau ddy:

1} Lua chon hé phuong trinh todn hoc (hay thiy dong luc
hoc) mé td hién tuong vat Iy cdn quan tdm (chdng han
cdn mé td dong chdy va chdt luong nudc trong hé théng
kénh song).

2) Lua chon phuong phdp s& dé gidi hé phuong trinh mé td
hién tuong néu trong budc 1, tuong ung vdi cdc diéu
ki¢n bién va diéu ki¢n ban ddu nhat dinh. Vi dé mo td
cdc hién tuong thuc tién, hé phuong trinh néu trong budc
1 hdu nhu khéng gidi dugc chinh xdc ma phdi tim cdc
thudt todn s& dé gidi trén mdy tinh, Vi thé mdi c6 tén la
mé hinh s6 tri.

3) Ldp trinh trén mdy tinh dé thyc hién thudt todn néu
trong budc 2.
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4) Chon mét s6 vi dy don gidn d€ thit mt 56 tinh chdt dinh
tinh ciia mé hinh vita xdy dung theo ba budc néu trén.
Chdng han tinh bdo toan vdt chdt, tinh déi xing cua
nghiém so néu cdc diéu kién mé phong la doi xung. Néu
chua dar duoc mdt s6 tinh chdt dinh tinh thi phdi xem lai
ba budc néu trén xem c6 di{z'u gl chua hgp Iy trong ting
budec.

Néw mo hinh dé trdi qua bon budc trén thi vé co bdn c6
thé mang ra dp dung d€ gidi quyét cdc bai todn cu thé. Viéc dp
dung cling tiép tuc trdi qua hai budc dudi ddy:

5} Hiéu chinh mé hinh (calibration): Thuong trong cdec mé

hinh c6 chita mot s6 cdc tham 56 ma gid tri cu thé cia

" 16 phu thuéce vao ting bai todn cu thé cdn md phéng,

chdng han nhu hé s6 nhdm Manning trong mé hinh thiy

luc va hé s6 phan tdn (hay khuéch tdn) trong mo hinh
chdt lugng nudc.

6) Kiém dinh mé hinh (verification): Pdy la budc cudi
trong viéc xdy dung va dp dung mé hinh. Khi mot mé
hinh dé trdi qua budc 5 ta cé dugc mét bg tham s6, ding
bé tham sé nay dé tinh cho mt s8 truong hop tuong ty
khdc d€ khdng dinh tinh diing ddn cia b tham s6 da lya
chon.

Mot bd mé hinh di trdi qua sdu budc trén thuong goi la
mé hinh lam viéc (operational model) va cd thé yén tam sit
dung dé gidi quyét cdc bai todn thuc tién.

Vi nhitng nguoi xdy dyng mé hinh thi 1dp trung vao bén
budc ddu, con nhing ngudi dp dung mé hinh thl chi cdn 1dp

WWW



www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn

trung vao hai budc cudi.

Trong tdp sdch nay tdc gid khong cé tham vong trinh bay 14t
cd cdc bude ma chi tdp trung chii yéu vao hai budc ddu, cdc budc
con lai ciing sé dugc diém qua theo kinh nghi¢m ciia tdc gid.

Tdp sdch gom phdn md ddu, sdu chuong, phédn phy luc va
76 tai liéu tham khdo:

Chuong 1: Nhin xét vé cdc mo hinh thiy déng luc hoc s6
tri vé truyén tridu va xam nhdp mgn va chdt ligng nude trén hé
thong kénh séng .

Chuong nay nhdm diém lai cdc mé hinh thiy dong lic hoc
$6'tri va chdt lugng nudc hién cé. Phan tich uu nhuge diém cia
tiung mo hinh, trén co sé dé d&i dén xdy dung mét mé hinh duge
dé ¢dp trong cdc chuong sau.

Chuong 2: H¢ phuong trinh co bdn va cdc diéu kién rang
budc.

Trong chuong nay gidi thidu cdch thu nhdn hé phuong
trinh co bdn va c6 xem xét mét sé khia canh todn hoc cita bai
todn. Chuong nay twong vng vdi budc | néu trén.

Chuong 3: M6 hinh thiy lyc s& tri mot chitu cho qud
trinh truyen triéu trén hé thong kénh séng .

Trong chuong nay tdp trung phdn tich cde so dé sai phén,
cdc cdch truy dudi va trén co sé dé x@y dung mdt mé hinh thiy
lyc riéng cida tdc gid, khdc phuc dupc mot s6 nhuge diém cia
cdc mé hinh hién ¢6. Chuong nay tuwong ung vdi budc 2 néu
trén.
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Chuong 4: M hinh mot chiéu vé lan truyén mdn va chdt
lugng nudc trén hé théng kénh song .

Ciing nhu chuong 3, chuong nay tdp trung vao thit nghiém
56 dé chon mét so dd khdc phuc hién tugng khuéch tdn sé. Tdp
trung khdc phuc mdt s6 ton tai cia cdc so doé khde, trén co so
dé xdy dung mdt moé hinh truyén chdt riéng cia tdc gid. Cdch
tinh lan truyén chdt qua céng trinh vé trac d6i vdi cdc 6 rudng
cling dugc gidi quyét trong mé hinh. Day ciing la budc 1 va 2
khi x4y dung mé hinh chdt luong nudc.

Chuong 5: Tinh lan truyén chdt hitu co trén mang kénh
song.

Chuong nay gidi thiéu so luge nhilng nguyén Iy tinh todn
mot s6 yéu 6 don gidn thuong gdp trong mé hinh chdt luong
nudc nhu BOD, DO,.. nhdm cd nhiing khdi niém.

Chuong 6: Mgt s6 ung dung

Chuong ndy gidi thiéu qua mot s6 két qud sit dung chuong
trinh mdy tinh SAL cia tdc gid cho mét s6 dy dn trén déng bing
séng Citu Long, cu thé la cdc phuong dn thodt Ui cho Déng
Thdp Mudi trén nén ciia lii 1996. C6 thé coi chuong nay tuong
uing mdt phdn vdi budc 5, 6 néu trén.

Phu luc:

Trong phy luc gidi thiéu cdu triic chuong trinh mdy tinh
SAL cua tdc gid ding dé tinh dong chdy li, kiét, triéu mdn va
chdt luong nudc trén hé théng kénh song vdi diéu kién sit dung
nudc khdc nhau. Khd ndng cda chuong trinh, cdch vao ra sé
lidu va mot s& khia canh ki thudt mé phdng va ldp trinh ciing
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dugc gidi thigu trong phu luc nay. Pdy la mét phdn cia bude 3
néu trén.

Tdc gid chdn thanh cdm on GS. TSKH. Nguyén Vin Piép,
GS. TSKH. Nguyén An Nién, cdc GS, PGS, Tién sy va ban dong
nghiép trong Vién Co hoc, Hpi Co hoc chdt Iong va ddc biét cdc
ky su va cdc co quan dd sit dung chuong trinh SAL va dd co
nhing phdn hoi dé wdc gid hoan thién ddn bg chuong trink nay.

Tap sdch dugc bién soan ldn ddu, chdc chdn khéng tranh
khdi khiém khuyét, tdc gid mong nhdn duge cdc gop ¥ va xin

chdn thanh cdm on vé sy gop ¥ ciia ddng nghiép va ban doc gdn
xa. o

Téc gia
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CHUONG 1

CAC MO HINH THUY PONG LUC HQC SO TRI
VE TRUYEN TRIEU VA XAM NHAP MAN
TREN HE THONG KENH SONG

Trong nghién cdu cdc qué trinh thiy luyc ta gip ba loai
md hinh héa chli y&u sau ddy: M6 hinh vat 1§, mé hinh tudng
te di€n va md hinh todn hoc. Md hinh vit 1y khéi phuc va du
bdo bifc tranh thdy luc theo ty 1€ thu nhd cda viing nghién cdu.
D& ¢6 md hinh vat 1y phai diu tr thdi gian, kinh phi, dia diém
x4y dung md hinh. M6 hinh twong ty dién ciling cho buc tranh
thdy ltfe nhung trong mét pham vi hep hon va thudng 13 cho
tifng c6ng trinh cu thé nhd sy tuong t cda cdc phuong trinh md
td dong dién, cdc phudng trinh md 4 dong chdy va chii yéu sit
dung cho c4c bii todn thim. Hai loai m& hinh niy it mém déo
v ton kém, cdn md hinh todn hoc, nhd tinh mém déo va kinh
t€, nd thich ing cho nhiéu bai todn vdi cdc kich ¢8 khdc nhau,
diéu kién khdc nhau, thdi gian khéc nhau, dic biét 1a cdc bai
todn v€ quy hoach va thi€t k€. Trong nhitng nim gan day, nhd
sit hoan thién clia cdc thé hé mdy tinh, diic biét 13 mdy tinh c4
nhén, cong nghé théng tin va ¢dng nghé théng tin dia ly (GIS),
md hinh todn hoc d3 12 mét cong cu didc luc cho cdc nha quy
hoach vi quén 1¥ ngudn nudc.

Trong khuén khé mot mé hinh todn hoc, dé mé phdng
mét qud trinh thdy lyc trén hé thong kénh séng, ngudi ta
thudng sit dung cdc phuong trinh bdo toan khdi lwgng va bao
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toan dong lugng. Viéc gidi cdc phuong trinh niy doi héi cdc
thong s6 vé dia hinh, khi twong thiiy van va diéu kién tai cdc
bién. Cdc thong tin dua ra clia mé hinh 1 cic dic tru'ng thdy
Iwe can cho cdc muc tiéu quy hoach qudn Iy ngudn nudc
(ching han muc nudc, hru lugng, van tc, phin bd dong chdy,
cdc didc trung trung binh, ..)

P& mé phéng qud trinh lan truyén chat (46 mdn, d6
nhi€m bén, .. ) ngudi ta gidi phuong trinh tdi — khuéch tdn (bao
gdm cdc thanh phan ddi lwu, khuéch tdn hodc phan tdn, ngudn
b3 xung, ngudn tiéu t4n,. ..) d€ tim sy phén b6 ndng dd trong
dong chdy.

Mot 56 md hinh xem qud trinh thdy lyc va qud trinh lan
truyén chit 13 mot thé th8ng nhat /22,29/, do d6, trong trudng
hgp mét chiéu, phai gii ddng thdi ba phuong trinh vi phin dao
ham riéng (hai phuong trinh bdo toan khdi hugng va mét
phuong tinh bio toan dong lwgng & dang vécto). Nhung phin
16n cdc m6 hinh xem qu4 trinh lan truyén chdt 12 hé qua va bd
qua tic dong clia né dén qué trinh thiy Iuc, tir 46 dén tdi xt ly
hai qud trinh riéng biét:
< Qud trinh thity Iyc: X\t 1y phuong trinh bdo toan chat 1dng

va phudng trinh bdo toan dong lugng clia chit 1dng.

< Qud trinh lan truyén chdt: Xit 1y phuong trinh bio toin chat
lan truyén khi da bi€t c4c dic trung thiy Iuc cia dong chay.

N&u khong ké tryc thdfi gian thi cdc qud trinh thye déu x4y
ra trong khong gian ba chiéu. Tuy nhién cic mé hinh todn hoc
ba chiéu ddi héi mot khoi lgng 16n tinh todn va nhiéu théng tin
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ban diu, dic biét 1 théng tin vé dia hinh, vi th€ loai mé hinh
ndy con it dugc chi ¥ t6i khi gidi quy€t cdc bai todn thuc t& trén
pham vi rong. Cdc md hinh mét chiéu, hai chiéu tuy don gidn
hon, nhung dé thu thip s6 liéu cho md phdng, khoi Iugng tinh
todn it hon, kinh t& hon va vin ddp ting duge cdc yéu cdu cla
thyc tién. Pic biét trong viéc md phdng dong chdy va qud trinh
lan truyén chat trén hé thong kénh sdng, mo hinh mot chidu vin
c6 thé gidi ddp dide mét I6p réng cc ciu hdi cla thue tién, lai
kinh t€, cho nén dudc phat tri€n kh4 manh.

Viéc xdy dyng mdt md hinh todn hoc thudng bao gdm
cdc budc: Thi€t 13p hé phuong trinh cd bén, thiét 14p diéu kién
bién, diéu kién dau, xdc dinh cdc théng s& vt 1y ¢é mat trong
md hinh, tim cdch gidi hé phuong tinh di dudc thiét lip (s8
hodc giadi tich). Nghiém gidi tich chf ¢6 dudc trong mdt s8
trudng hop don gidn va rit hi€m. Su khic nhau chd yéu cla
cdc md hinh, mdt phian & viéc xdc dinh cdc thoéng s vit ly,
nhung phan 18n 13 thuit todn gidi trén mdy tinh hé phuong
trinh d3 dugc thiét 1dp. Sau khi di ¢4 thuat todn 1a viéc lap
trinh cho m4y tinh. Tinh th nghiém dé€ kiém tra dinh tinh mot
& tinh chdt vt 1y nhu bdo todn, déi xdng.

Viéc dua ra cac didu kién bién va diu kién ban ddu 12
do yéu cdu vé& mit toan hoc d€ cho bai todn c¢é thé giai dugc,
nhung viéc thiét lap cdc phuong trinh ¢J ban cla bai todn ciing
dudc xudt phat tif nhitng cdch ti€p cdn khdc nhau. Céc kj su
thity luc thudng xuit phdt tir nhitng quy Iudt bio toin viét cho
mdt khdi lugng dude goi 13 diic trung vi mo cho méi trudng sau
d6 ding mot s6 gia thiét d€ thu dude phudng trinh mé phdng
hién tuong. Céch tiép cdn nay don gidn nhung khong 1am rd vé
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mit cdu tric cdc s& hang va céc tuong tdc cda c4c hién tugng
tham gia vao qud trinh. C4ch ti€p cin khdc 1a xudt phét v dic
trung trung binh vi mé. Céch ti€p c4n ndy c¢6 vé phic tap khi
xudt phdt nhung lam 16 dudc cfu trde céc hién tugng trong qud
trinh ciing nhv 4nh hudng tudng d6i cda ching.

Trong chuong 2 sau day, viéc thi€t 1ap cic hé phuong
trinh ¢d bdn dudc xudt phat tif quan diém cla cd hoc nhidu thanh
phan, viét hé cdc phuong trinh bio toan, trén cd s& d6 vidt cic
phuong trinh cho cac dic trung vi md. Vi cich ti€p cdn nay s&
thaly 10 trong qué trinh ¢6 cdc hién tgng gi va ching han khi nao
hién tugng khuéch tin phan tir (vt ly) khong duge xét t6i. Viéc
thu nhén duge hé phitong trinh mét chiéu duge xudt phdt tr hé
phuong trinh ddy dii, dua trén mét s& gia thigt bd bat di mot s& s&
hang sau d6 mdi ding c4ch tich phén trén dién tich ngang cia
dong chay. Cdch 1am nay don gidn, d& hiéu nhung vin chit ché.
Trén ¢d s so sdnh c3 cta c4c s6 hang nhu vAn thudng s dung
trong phuong phip 1dp bién d3 chi ra ring cé thé tich mé hinh
tSng thé thanh mé hinh thiy hic va md hinh lan truyén chit. Viéc
tdch md hinh s€ lam cho qua trinh giai cling nhw nhimg 1y gidi ¢6
lién quan don gidn hon. Viée néu s8 cdc didu kién bién trong md
hinh thiy Ivc cling xuat phat i nhitmg 1y thuyét di c6 nhung 3
day da chi ra mdt diéu kién dd khi cho diéu kién muc nudc hodc
luu lugng tai bién, trong tnidng hop tuyén tinh hoa.

Phuong phép gidi s6 trong mé hinh thiy Ivc mét chidu ¢
thé€ phin thanh hai 18p:

1. Phuong phdp truc tiép
2. Phuong phdp ddc tring
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Trong phuong phdp tryc ti€p, hé Saint-Venant mét chiéu
(2.11) - (2.12) dude sai phan (hodc rdi rac héa) truc tiép;
nghiém dude xdc dinh tai cdc di€m lui ¢6 dinh trén mat phing
(%, t). Trong phuong phdp dic trung hé (2.15) duge tich phan
hodc sal phian doc theo cac dudng dic trung. Nghiém dugce cho
tai cdc giao di€ém cia cdc ho dic trung khdc dau. Nghiém tai
cdc di€m Wi c8 dinh duge suy ra bing mot phép ndi suy.
Trong céc sd dd sai phén lai chia thanh s¢ d8 hién va sd dé 4n.
Vi sd d6 hién, hé phuong trinh sai phin thudng 1 tuyén tinh
va céc dai lugng chira biét biéu dién hién qua c4c dai lugng da
biét. V6i 53 db 4n, hé sai phan thudng 12 cdc hé phudng trinh
dai s& phi tuyén tinh d8i vdi cdc dai lugng chua bi€t. Nghiém
chi ¢6 duge sau khi gidi hé phuong trinh dai s6 nay.

Ngudi diu tién 4p dung phuong phédp dic trung hién trong
bii todn dong chdy mdt chiéu 1a Stoker /53/. Phuong phdp nay
don gian, thuin tién, nhung do 46 Sn dinh tinh todn, bude thii
gian bi han ch& bdi diéu kién Courant — Lévi. Mdt s6 tic gid
nhut Amein Fletcher, Liggett /16 , 17 , 32, 33/ 33 tich phin
(2.15) trén cdc dudng dic trung vdi cdc Wu6i bién ddi, nén bude
thdfi gian ¢6 md réng nhung phdi diing k¥ thuit ndi suy lam anh
hudng téi d6 chinh xdc va ddc biét khong thuin tién cho hé
kénh sdng c6 hinh dang bién ddi ma ta hay gip trong thuc tién.
Nhuoc diém ndy di dugc Baltzer va Lai /19/ khic phuc bing
1udi ddc tring ¢4 dinh, tuy nhién vén cin nhiing tht tuc ndi suy
hodc lap d6i véi cic dai lugng can tinh todn.

Liggett va Woolhiser /32/ di so sdnh mot s& sd 46 hién
nhy sd d6 c6c nhdy (Leap — frog), sd dd Lax — Wendroff vdi
phuong phdp dudng dic trung Wi dong va ludi ¢ dinh va
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cling so sdnh vdi sd dd sai phin 4n. C4c t4c gid ndy da két luan
ring nhuge diém chi y&u ctia céc sd d5 hién 12 budc thdi gian
tinh todn bi han ch&, mic di cdc sd dd nay c6 thé du tinh dudc

nhitng thay ddi cuc bd.

V&i yéu cdu md phdng cdc qud trinh thyc x4y ra trong
mot thdfi gian tuong di dai, cdc so dd 4n dugc st dung rong rii
do khong bi han ché bdi budc thdi gian tinh todn.

D€ gidi hé Saint — Venant mét chidu biing sd dd sai phéan
4n thudng phéi tién hanh hai budc:

<% Chon so db sai phén: Trong budc nay phai dim bdo mot s&
yéu cdu nhu 8n dinh, hdi ty, bdo toin ...

< Gidi h¢ phiong trinh sai phén:

C4 hai bude nay lién quan chit ché véi viéc thu thip s6 liéu
phuc vu cho mé phéng va viéc cu thé héa thuit todn trén may
tinh. P chinh xdc va tinh kinh t& ctia md hinh phu thude vio
qud trinh x4 1y hai budc nay.

Vreugdenhil /58/ d3 diing mdt sd dd sai phan an chif nhat
tinh xen k& myc nudc H va tuu lugng Q; xem mit cdt nhy mét
mit tinh todn, con mdt ludi tinh todn 13 hinh chit nhit mi muc
nutde duge tinh tai diém gitta, con lwu lugng duge tinh tai cic
niit. Phutong trinh lién tuc dwge viét cho mdi mit wdi véi hru
lugng vao ra tinh qua phuong trinh dong luc. Cdc mat ludi
dude ndi véi nhau qua luit cin bing luu lugng. Cac dai lugng
tinh todn dwge cén bing giira 18p thdi gian t va t + At qua trong
s6 6n dinh nim gita 0,5 va 1.

Abbott va Ionescu /22/ 34 dua ra mot sd do tinh xen k&
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H, Q gém 8 diém cing tham gia trong tinh todn (4 diém cho
16p t va 4 diém cho 18p t + At tit diém j-1 d&n j+2).

Céc sd d6 dung cdch tinh xen k& H, Q nhy trén khong
tién cho viéc thu thip cdc s& liéu kiém dinh va s4 li€u bién,
dic biét vdi hé kénh song c6 hinh dang phic tap. Mt khac d6i
v6i nhitng nhanh séng, do mdt nguyén nhén nio d6 chi cé hai
mit cit thi sd dd tinh xen k& va phai ding nhiéu diém tinh nhu
sd db cia Abbott 14 khéng thich hgp néu khong ding thém cdc
thd thudt.

Vasiliev cing mot s6 cdn bd clia Vién thiy déng hoc
Novoxibirsk /8/ &3 dua ra sd 35 4n 4 diém tam gidc nguge. Céc
dai lwgng H, Q déu duge danh gid tai cing mdt diém lwéi. Pao
ham theo th¥i gian dudc r3i rac héa qua diém j ctda 16p t va
t+At, con dao ham theo x dugc rdi rac héa qua hai diém j-1 va
j+1 tai ciing mét 16p t + At . Hé phuong trinh sai phén cudi
ciing gdm 2N-4 phuong trinh cho 2N 4n, ngoai hai diéu kién
bién, so dd Vasiliev cin t6i hai diéu kién trén dudng dic trung
dé dong kin hé phuong trinh. Chy § ring 41 vdi hé phuong
trinh Saint — Venant mét chiéu, c¢é thé thu nhin hé thic trén
dudng dic tnung tir phuong trinh lién tuc va phuong trinh
chuyén dong bing mot phép bién ddi dai 0, cho nén viéc
diing hé thic dic trung cling twong duong viéc dung hé phuong
trinh xuit phdt.

Nim 1961, Preissmann di dua ra sd dd 4n 4 diém chif
nhét ma sau nay dudc md ta nhiéu trong cdc tai li¢u ciia Cunge
/221, ca Abbott, Amein va Fang /16/ va dudc diing trong /21/.
Theo sd d8 nay cdc dai lugng H, Q déu ciing duge ddnh gid tai
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mdt diém ludi. Cdc quy ludt bdo toan vi€t cho mdt mit ludi ma
diém dic trung nim gitta mat [udi véi trong s € theo thdi gian.

Céc nha thdy lyc Phdp ciing hay ding s dd Preissmann
nhung dp dung cho cdc hé thic trén ho cdc dudng dic trung
khdc nhau di qua mét diém Iuéi tai Idp t + At. Nhu s& duge chi
ra trong chuwong 3, cdch sai phin nay twong dudng vdi cich sai
phin tryc ti€p hé Saint -~ Venant, ma cdch sai phén truc tiép
don gidn hon theo quan diém tinh todn.

So dd 4n cla Dronker /23/ cling dudc sit dung rong rii
trong cdc md hinh thiy lyc ¢ Ha Lan va da duge mét s6 tdc gid
trong nudc /15, 36, 43, 56, 57/ st dung va qua md hinh triéu
TIMOD /7, 37, 49/ diing cho sdng Mé kong. Pay cling I3 so db
chit nhat 4 dém tuy nhién céch rdi rac héa titng s& hang trong
phuong trinh lién tuc va dong Iuc ¢é khéc nhau. Theo sd d6 an
Dronker, s hang dao ham theo x clia Iuu Iugng trong phudng
trinh lién tyc, dao ham cita myc nudc theo x trong phudng trinh
déng hic 14y 4n hoin toin. Con cdc dao ham theo t ¢6 tham gia
cua ca hai 18p thdi gian.

Trit s6 dd Preissmann c6 phin tich d6 chinh xdc, cdc wu
diém va 1y do s dung, cdc sd db khac chi dua ra ma khéng Iy
gidi ly do st dung. Trong chuong 3 cfing chi thém tinh xdp xi
t6t cda sd db Preissmann. Chinh nhd wu diém vé dé chinh xdc
cao, nhanh chéng loai trit anh hudng cda diéu kién du, sd db
4n thich hgp v6i viée thu thip s& liéu md phdng ma s 38 nay
dugc st dung nhiéu theo quan diém thyc hanh. Ciing dua trén
nhifng phin tich d6, so dd Preissmann da dugc sit dung trong
phén tinh thity hyc do tdc giad xiy dung.
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Mot diém khdc nhau ni¥a trong cdc md hinh st dung sg
dd sai phan 4n 1a cdch gidi hé phuong trinh sai phin khi hé
kénh sdng ¢6 cdu tmic dang ciy hoic dang mach vong phic
tap. Mot s6 khong nhiéu tdc gid gidi thing hé sai phan cho
toan hé song khi xem 4n 13 myfe nude va lva lwgng tai cdc mit
cdt. Vi céch gidi nay ddu tién phéi st dung diéu kién tai hgp
luu d€ loai trit cdc &n thita sau d6 dang cdc phudng phdp gidi
h¢ phuong trinh dai s6 (khi¥ Gause, l4p ... ). Nhuge diém trong
cdch gidi ndy 1a hé phuong trinh dai s8 ¢6 kich thudc 16n, mic
dit ma trdn hé s¢ rat thua nhung vin doi hdi nhiéu 6 nhd cia
mdy tinh. D€ gidm b nhg ¢ tac gid /43/ diing cdc diéu kién
hgp Iwu d€ khit bt cdc gid tri trang 13p, nhung dé khit dwgc lai
thy thudc vao dang cu thé€ cia hé séng ma dua vao thit oy khit
lam mat tinh chat t6ng quat cda thuit todn, gdy phic tap cho
ngudi st dung. Phan 18n cdc md hinh /36, 37, 41, 44, 49, 57/
dung cdc hé thifc truy todn cho toan nhanh séng sau dé diing
diéu kién tai hgp lwu d€ tao nén mot hé phudng trinh dai s8 c6
in chi 12 myc nude tai cdc hgp lwu. Vi cach gidi nay khong
can nhiéu 6 nhd d€ luu i cdc hé s& cita ma trin nit, nhung
viéc dung cdc hé thifc truy todn khéng thich hdp s& din tdi
khong 8n dinh d6i vdi sai s6 1am trdn. Mit khdc mét thudt todn
phdi dudc trao ddi v6i mdy qua ngdn ngi lap trinh va phai dd
tong qudt cho mét 16p rdng cdc bai todn. Trong /37, 49/ d4 s
dung 3 cbng thifc truy todn khic nhau cho mot hé song. Khi
fam thutc nghiém s6, c6 thé chi ra ring ba cong thifc truy todn
déu &n dinh déi véi sai s§ lam trdn, nhung vi ding nhidu cong
thic truy todn nén chuong trinh dai, cdch mo 13 hé théng séng
khéng mém déo, phdi ding nhiéu bd s§ d€ nhan dang giy
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phic tap cho ngudi st dung (chufn bi s& liéu vao, cich ddnh s6
hé théng sdng, thay ddi phuong 4n tinh todn, ..) Trén cd s&
thuc nghiém s, trong /44/ d4 xét mot s6 hé thic truy todn
trong c4c md hinh khéc nhau theo khia canh én dinh s& trong
tinh todn va tinh don gidn trong ldp trinh va cling da chi ra
ring hé thifc:

H; = piQi+gHi+rn

Qi1 = Qi + viHi+ ziH, +s;

(1.1)

bdo dam &n dinh tinh todn, cho phép ddnh gid muc nudc, Iun
lwgng tai moi mit cdt trén t4t cd cdc nhdnh song cla hé. Véi
viée diing mdt cdng thic truy todn (1.1); cdch lp trinh don
gidn, cdch md td hé théng sdng cling don gidn vdi cdc thdng tin
t61 thi€u, mém déo khi thay ddi cdc phudng dn tinh todn, ma
trin hé s& clia hé phudng trinh nit ¢4 tinh chit chéo tri d€ cé
th€ ddm bio tinh gidi duge.

Viéc tinh todn thily ltc hé thdng séng 6 cdng trinh (cdng
dap,.) dugc khong nhiéu tdc gid dé cdp tdi /13, 22, 43/. Céc
ludt 1am viéc cua ting loai c¢6ng trinh khéng ¢6 gi dic biét
nhung van dé 13 gdn dugc tinh todn cdng trinh vio mot chuwong
trinh ma khéng giy phic tap cho qud trinh vao ra s liéu, dé
md t3 va khéng gdy phuc tap thita cho qud trinh tinh todn. Khi
tinh todn cdc tic gid néu trén déu coi cdng trinh nhv mdt doan
song dic biét ¢ hai mit cdt nhung khodng cdch gilta ching
bing khéng. Ta biét ring s& doan song binh thudng trén mét
hé song (doan ndi hai mit cdt c¢é khodng cdch) nhiéu hdn
nhiu 14n doan cdng trinh, m3i l4n 1am viéc lai phdi kiém tra
xem doan d6 c6 phai c6ng trinh hay khéng sé& rit ton thdi gian
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kiém tra. Trong mé hinh trinh bay trong tdp sdch nay, khi tinh
todn ¢ong trinh, tdc gid da xem ndé 1a mdt nhdnh séng dic biét
néi hal mit. Viéc xem 12 mét nhdnh sé& lam ting s& ndt nhng
don gidn cdc quéd trinh ddnh &, ki€ém tra, khong ting khoi
lwgng tinh todn va don gidn cho ngudi st dung.

V6i md hinh thdy luc duge triph bay trong phan sau, cdc
0 chita hodc urlt nudc doc hai bén sdng cfing dugc xét ma
khéng cén cdc thi thuat gi ddc biét, chi can di€u chinh chiéu
rong mit nudc hodc md phédng nhu mdt doan séng ndi véi dong
chinh qua c¢dng trinh.

V& md hinh lan truyén chét, phuong trinh tai ~ khuéch
tdn 13 phwong trinh xu4t phdt cho viéc mé td va du bdo su lan
truyén chat trong ké&nh séng khi xdy ra xdo trdn déu (well-
mixed) hay xdo trén titng phan (partially — mixed ) va 1a md
hinh khong dimng (phu thudc thdai gian). P8i véi kénh sdng chiu
&nh hudng cda thdy triéu, do tinh tudn hoan chuyén dong tridu,
mét s8 tdc gid di trung binh phucng trinh tdi khuéch tdn trén
cd chu k¥ tridu d€ 1am r6 4nh hudng clia dong chdy trong song.
Loai nay dude goi 1a cdc md hinh khong tri€u /28, 35/ va dudc
md ta bdi phudng trinh (b6 qua s6 hang ngudn):

oS oS 0 ( oS ]

A2 44U, 2 =2 4E

o T e P (1.2)

Trong d6: S 13 gid tri ndng d6; A 14 dién tich dudc trung
binh trén mdt chu ky triéu; Usla thanh phé‘in vin tdc cla nudc
ngot trong séng; Er 12 hé s0 tdn xa (dispersion) twdng dng da
dugce trung binh trén mét chu ky riéu.

Arons, Stommel /29/ vi mdt s8 tidc gid khiac xem ring
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trang thdi dimg duy tri trong cdc chu ky wiéu lién ti€p do d6
(1.2) ¢6 dang:

ds d ds
E _
Uit dx dx( dx]

(1.3)

M6t trong nhiing céch don gidn dé tim nghiém giai tich
1a cdc phudng phap x4p xi nudc rong. Theo phdng phdp nay
cdc dai lugng cé mat trong phudng trinh tdi khuéch tdn dudc
mé ta tai thdi diém nude rong, lic d6 luu Iudng qua mit cit
nao d6 bing khong va phuong trinh tai khuéch tdn c6 dang:

oS oS 0 oS ]
el AE —
4 ot AV % ox ax( ox

(1.4)

Ippen, Harleman vad Abraham /29/ da dung (1 4) véi
trang thdi dilng trong phong thi ngh1em dé xdc dinh hé s8 E; .
Nhin chung cdc md hinh khéng tridu mo td bdi (1.2) va (1.4)
¢6 dang twong ty phuong trinh tdi khuéch tdn, tuy nhién y
nghia cla cdc dai lugng trong phudng trinh lai hodn todn khdc
nhau vé mat vat 1. Trong phuong trinh tdi khuéch tdn cdc dai
lugng mb ta trang thai tic thdi, con cac dai luong trong cdc md
hinh khéng triéu cho gid tri trung binh trong mot chu Ky triéu.
V& mit thuc tién, nhdt [a sin xuat nong nghiép cling nhu si
dung nude cho dén sinh, cdng nghiép ngudi ta quan tim tdi cdc
gia tri tdc thdi va cdc thdi di€m cu thé dat gid tri tdc thai nay
cho nén céc mé hinh mé i trang thdi tic thai dude phit trién
v sif dung rong rdi. Mit khic cédc thong s& vat ly trong mo
hinh khong tridu rat khé xéc dinh va khé hiéu co ché vat 1y
(chdng han hé s6 tan xa E; trong (1.4)), vi thé cdc md hinh

khong triéu it dugc phat trién. Ciing vi nhitng phén tich dé ma

20

www.vncold.vn www.vncold.vn

www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn

trong tdp sdch nay tdp trung vao md hinh tifc thdi.

Dé gidi s6 phuong trinh tdi khuéch tdn ngudi ta phéi
quan tAm i mot s& khia canh vit ly do chinh phudng trinh nay
md td. Ching han ndng dé chit lan truyén phdi 1a s8 khong
am, n€u khdng ¢ ngudn thi tdng lugng chit lan truyén phdi
dudc bao toan, hé s& khuéch tin biéu thi d6 phan tin quanh
gid tri trung binh clia chat lan truyén. Nhitng tinh chit nay
duoc phan 4nh trong phucng trinh vi phan tdi — khuéch tdn, tuy
nhién tinh chit sé khéng con nita néu gidi s8 khong t6t.

Trong qud trinh tdi thuan tdy, tinh chdt vat 1y cla cdc
chat lan truyén khong thay déi. Vi thé d€ xem xét mdt s3 36 s&
¢6 gy ra khuéch tdn s8 hay khong ngudi ta thudng 4p dung sd
dd chi c6 phuong trinh tdi thuin wiy, sau d6 tinh hé s& tdi
khuéch tdn clda so d6 (tinh mémen bic hai cda dai lwgng qui
tdm), néu hé s& ndy khdc khong c6 nghia 13 sd d6 da dua vao
hién tugng khuéch tan do s0. Pé khao st tinh bio toan ngudi
ta cfing thudng khdo sdt qud trinh tdi thuan tiy clia mdt xung
don vi /40/ trong trudng dong chdy ¢6 van tdc khdng d6i. BE
xem xét mot sd d6 s& ¢6 giy ra khuéch tén s& hay khong ngudi
ta ciing ding phuong phdp khai trién Taylor, néu s6 hang du
cé xudt hién s& hang twong tu khuéch tin thi sd d6 s6 cb
khuéch tdn. Chinh qu4 trinh khuéch tdn s6 nay 8 mot ¢3 1dn
nao d6 s& Iam mat ¥ nghia vat Iy cda qué trinh khuéch tdn
thuc. Diing phuong phép khai trién Taylor ciing con biét thém
mdt & tinh chat nifa clia sd dd s6, ching han sy bién ddi dang
ctia phudng trinh (tr phuong trinh tdi sang phudng trinh séng),
tuy nhién phudng phap nay chi thuin tiy dinh tinh todn hoc ma
chua néi 1én dirgc ¥ nghia vit ly khi dung phudng phdp tinh
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mdmen tif bac khéng d€n bic hai. T4t nhién st dung phwong
phdp mémen cin nhitng tinh todn phitc tap ma khong phdi véi
bat cif trudng hgp nao ciing thuc hién dudge.

Trong phan diu chuong 4 dd xem xét cd phudng phép
tinh mémen va khai trién theo chudi Taylor va di 4p dung hai
phuong phdp nay cho so d6 sai phan trung tim c6 trong sd vi
sd dd sai phin theo hudng. Nhitng tinh todn cho trudng hgp tdi
xung don vi di chi ra ring s d6 sai phén trung tdm khéng loai
bd dugc khuéch tdn s8.

Ngoai viéc xem xét hién tigng khuéch tin s, khi gidi
phudng trinh tdi khuéch tdn ngudi ta cling chi ¥ t6i cdch xu 1y
diéu kién sao cho vira hgp vdi quy ludt vat 1y vira ting duge
tinh du bdo cia md hinh.

Hiu hét cic mdé hinh s ding cho phucng trinh ti
khuéch tdn déu st dung cdc so d6 sai phan /27, 29, 37, 55/.
Roach /52/ 3 chi ra ring khi ddng so db sai phin trung tAm, s&
hang d6i lvu s& phd v3 tinh van chuyén xudi dong va giy
nhiéu ngude dong. Bing thuc nghiém s& va so sdnh vdi 131 gidi
chinh xdc dudc néu trong chuong 4, ta thdy so dd sai phin
trung tdm lam thay d8i c4 bién d6 va pha, cdn sd d6 sai phan
theo hudng giit dude pha nhung 1am thay d8i bién d6. Khi phén
tich so d Stone va Brian /40/, Tombear di chi ra ring sg dd
niy ludn ludn bi khuéch tdn s6 di ¢6 lam nhd budc thdi gian.
Con céc tinh chit bio toan khdi Iuong va bdo toin vin tdc tim
khoi (mdmen bic 1) clia sd dd ndy khdng dong thsi ddm bio.
Nhimng két ludn nay cling dude chi ra trong tdp sdch nay khi
xét s0 db sai phin trung tdm c¢é trong 6. Holly va Preissmann
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122/ 33 dua ra mdt s d6 s8 ¢d dd chinh xdc cao cho trudng
hop véan t3c khdng ddi. Cd sd ciia phuong phép 12 phan tich
tinh to4dn ldm hai qud trinh. Trong qué trinh tdi ding phudng
phép dic trng hién vdi ndi suy bic 3. Qué trinh khuéch tén
dude gidi ti€p biing cdc phudng phdp s6 thong thudng. Py 1a
mdt bude phét trién trong viéc nang cao 6 chinh xdc nhung
ddi héi s luong tinh todn nhiéu hon, hon nita khi vén tdc thay
ddi va viéc khdc phuc nhitng sai s6 do gidi phudng trinh téi
bing dic trung hién chua duge cic tdc gid dé cdp téi. Mat khdc
theo /22/ dic trung xuit phat tif Idp n+1 tai di€m i+1 phdi roi
vao diém C nim gifta i-1 cia I6p n, di€u nay it gip trong tinh
todn thite tién bdi chian dudng dic trung phu thude vao trudng
van téc, bude udi At va Ax.

Viéc phén lam hai qud trinh tinh todn 13 tv trdng cia
phuong phdp phén rid. Phuong phdp nay duge sit dung réng réi
cho cdc bai todn nhiu chiéu va dic biét d6i vdi cdc qué trinh
vat ly phic tap. Uu diém chinh cda phuong phdp 1a dua bai
todn phifc tap vé gidi lién ti€p cdc bai todn don gidn (phin rd
todn hoc) hay dva viéc gidi cdc qud trinh phic tap vé gidi
quyét lién ti€p cdc qud trinh don gidn (phén ra vat ly), va nhu
vay ¢6 thé thuc hién dugc van dé mddun héa trong 14p trinh.
Phuong phdp phan rd cling duge 4p dung trong md hinh dige
gidi thiéu trong tdp sdch ndy vdi viéc giai phudng trinh tai
khué&ch tin bing gidi lién ti€p phuong trinh tdi va phuor
khuéch tdn, vi ciing chi ra mdt cdch x4 1y diéu kién '
phuong phap phan rd. Khdc véi cdc k§ thuit dac
ding, & day khi gidi phudng trinh tdi da dv

] - e - A\)
trung 4n. Trong moi mat lwdi dic trung ’ A
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dang 16ga, chidn déc trung c6 thé roi vao mot mit udi tay §
phu thudc vao trudng vin t6c va Iudi chia khdng gian, thdi
gian. Cédc k¥ thudt ndi suy tuyén tinh k&t hdp vdi bac hai hodc
k¥ thudt ndi suy Spline bdc 3 - mét k§ thuat khd mdi, cling
dugc xem xét nhiam chon duge mét phuong phdp ndi suy thich

hgp d€ han ch& t6i da dnh hudng ctia khuéch tdn 6.

Vd&i mét vi du bing s6 ¢6 nghiém chinh xdc, khi so sénh
két qué tinh biing cdc so dd khdc nhau, c6 thé thiy phuong phép
dude sit dung cho két qua khd t5t ca vé pha va bién do. Trudng
van t8c néu trong vi du nay cling c6 dang dao dong va nhu viy
khd gin véi cdc hién tugng gap trong thue € (dao dong tridu).
So db s3 cho phuong trinh khuéch tén thuin iy khong c6 gi
mdi, tuy nhién di xét cho dang phuong trinh diy d& hon véi céc
s hang nguén va s§ hang chuyén héa gitta cdc thanh phin. Luy
¥ ring, muc dich chinh 12 xiy dung mdt md hinh s& cho bai todn
lan truyén min trén hé kénh séng. Tuy nhién do phuong trinh
bdo toan chét con ding cho nhitng chét lan truyén khic cho nén
md hinh x3y dung & day c6 thé diing cho cdc chdt khéc, ching
han qud tinh lan truyén BOD, DO,... tit nhién trong trudng hop
nay phdi bi€t cdc hiing s& chuyén héa.

Béi vdi hé song, diéu kién tuong hgp d6i véi ndng d6 tai
cdc hop luu ¢6 vai trd nhe mét diéu kién bién déi vdi mot
nhinh sng ri€ng ré. Vi vy viéc xit Iy khong t6t didu kién nay
s€ dnh hudng t6i k€t qud trén toan hé. Cho dén nay hiu hét
cdc tdc gid /36, 37, 56, 57/ déu st dung diéu kién bio toan sau
day do Berkhoff st dung trong /20/.

aVKCK
ot

0C;

+25[Q1 AE——-—]-O

i=1

(1.5}
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Trong dé: V\ la thé tich hgp luu thit k; Cy 1a néng d6 tai

hop luw; g; == 1, con 26' 1a gradient nong dd s4t hop lwu.
24

Q;, Ci: luu lugng va ndng d6 clha mit cit st hop luu.
Diing (1.5) phdi theo gid thi€t trong toan thé tich Vi vit chat
lan truyén dugc xdo trdn déu va duge dic trung bing ndng 46
Cy . Nong do tai cdc mait cat dp sat hop luu thudc cdc nhdnh
song khdc nhau déu nhi nhav. Gid thiét ndy khong ding trong
thuc ti€n; trong tinh todn (1.5) thudng dugc vi€t & dang sai
phén va thé tich Vy sé& rat khdc nhau tuy theo cach md hinh héa
ngay cd tai mot hgp luu. Mat khic tai hgp lww md hinh mét
chiéu khong diing, hon nifa do sai phin s& hang 8C/x cling
duge ti€n hanh theo cdc cdch khdc nhau khéng tuin theo cic
quy luat chit ché. Vi viy khong ddnh gid dudc cdc loai sai s6
4nh hudng t6i viéc tinh todn ndng dd tai hop luy, va do 46 khé
khing dinh dudc két qua trén toan hé. Ciing do gip nhiing
diéu khodng hdp 1y, mét s& tdc gia da dua thém vao hé s§ diéu
chinh thé tich nit /36, 57/ nhung céch 1am nay giy phic tap
cho qud trinh diéu chinh md hinh, hon nita céc tri 56 dua thém
khong cé c¢d sd vat 1y chit ché.

M4t vai tdc gid cho Vi tién t6i khéng, khi d6 chi ¢ mdt
gid tri néng dd tai hop luu, dung diéu kién bdo toan luu lugng
dé€ rit ra diéu kién téng dong khuéch tdn bing khong sau dé
sai phan diu kién nay. Nhu di néu & trén, tai hdp lvu mé hinh
mdt chiéu khéng hop Ly cho nén khong thé thufe hién phép sai
phén thong thudng. Mit khdc xem rdng tai hgp luu chi ¢é mét
gid tri ndng d6 va xem ring Vi ti€n tdi khong sé& khong diing
trong thyc tién.
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Trong m6 hinh gidi thiéu dudi day tdc gid di st dung
diéu kién bao toan: Tdng lugng vat chit vio ra hdp luu bing
sif thay ddi vat chat tai hop Iutu. Theo didu kién nay ndng do
tai cdc mit cdt dp sdt hgp luu, khi ddong chay téi hdp luu cé thé
khdc nhau, nhung sau mdt qud trinh xdo trén ndng dd tai cdc
mét cit 4p sdt hgp hwu & cdc nhdnh chdy ra khoi hgp luu s&
gidng nhau. K&t hop vdi phiang phdp phén ra d€ tinh ndng d6
tai cdc mit cdt dp sdt hgp luu ciia cdc nhdnh vao, véi cdch xd
1y bing dic trung, ¢6 thé dat dude d6 chinh xdc cao va dé xi
1y diéu kién twong hdp tai hgp luu. Sit dung phuong phdp nay
trénh dwoc khdi niém thé tich hop luu, trdnh dudc gii thiét xdo
tron déu, tranh dua vao cdc lut sai phan va nhu vdy gan vdi
cac diéu kién thirc tién hon.

X 1y di€u kién bién cling 13 mdt phdn quan trong trong
md hinh lan truyén chit. L3 phudng trinh loai parabol, d6i vdi
song don ¢6 chiéu dai L, bién ha luu dit tai x = 0, phudng trinh
tai khuéch tdn ddi hdi mét diéu kién tai mdi dau bién, ching
han néng d6 S (0, ©) = C(v); S(L, t) = Cy(t) va di€u kién ban
ddu S(x, 0) = g(x). Vdi cac diéu kién nay, bing cdc phuong
phdp khdc nhau (s6 hodc gidi tich) c6 thé gidi duge phuong
trinh tai khuéch tdn vdi d6 chinh xdc ndo dé. Tuy nhién trong
thue tién khong phai lic nao ciing biét duge day di cdc gid tri
C (1), Ca(t). P8i vdi séng don ¢é thé 18y L di 1dn (thugng luu
di xa bién) d€ tai d6 nudc man khéng tdi, ric 1a Cy(t) = O (tat
nhién phdi biét trudng vin téc trén doan di dai, ma khong
phdi bao gid cling ¢ dude) hodc xem Cy(t) 12 biét trude (trong
bai todn lan truyén chit nhi€ém bin), con diéu kién tai ha lvu
(x = 0) thudng giy ra nhiing khé khin trong viéc x& 1§ mbd
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hinh. P& tang tinh dy bdo, mdt s8 tdc gid 43 dua ra cdc diéu
kién sau day:

a. Dat gdc x = 0 dil xa ngoai bién d€ tai d6 c6 Ci(t) =
Constant (Pritchard) hodc xem ring & khodng cdch x = - B d§
min bing d6 min & bién (véi xdp xi nude rong cla Ippen va
Harleman). '

b. Khi triéu vao cho Ci(t) hoic cho gid trl Smax, Smin 52U
d6 ding mdt phép ndi suy qua lang try triéu d€ biét C(t), con
khi triéu ra ding mdt trong cac gid thiét sau:

bi. Phin bd d6 min tai bién 12 tuyén tinh.

b2 Pao ham bic hai bing khong.

bs. Khéng c6 (hodc bd qua) qud trinh khuéch tdn tai
bién (Vasiliev va Voevodin).

bs Dung mot cdch sai phdn hién, dic biét doan sat
bién /18, 29/ sau d6 dung gia thiét tyén tinh.

Gid thiét (a) khong thit sy hclp Iy va it xdy ra doi véi cic
bai todn thuc tidn, bi vi ol vdi mién di xa ngoai bién md hinh
mét chiéu khong ding. Mit khdc ngay 46 mén ngodi bién cling
thay d4i theo mia va tity thude vao ludng nwdc ngot d6 ra bién.

Gi thi€t b1, b2 tudng dudng vé mit toan hoc nhung khi
s dung trong gidi $0, cdc gid thi€t nay lai ¢é wu diém riéng.
Pé sif dung bl hodc bz, mét s6 tdc gia /18, 29/ da viét phudng
trinh c4n bing cho doan sdng sit bién x = 0, sau dé mdi dang
bi hodc b2 dé ¢é thé bi€u dién hién Ci(1) qua cdc gid i da
biét hoic biéu dién 4n qua céc gid tri chua biét lAn cén; bl va
b2 13 mét cdch cho xap xi diéu kién bién, tuy nhién viéc két
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hgp vdi phudng trinh cin bing 3§ dang sai phan thudng gay
phifc tap vé todn hoc, hon nita khéng ddnh gid duge dd chinh
xdc khi xap xi. Khi triéu vao, viée tinh x4p xi C\(t) qua Smax,
Smin V2 qua ling tru triéu 12 mdt bude phit trién nhim tiang tinh
dy bdo clia mé hinh, tuy nhién cdch xap xi nay chi ¢6 dugc khi
gidi riéng ré mé hinh thdy Iyc va luu trif cdc két qud nay ding
d€ gidi mo hinh truyén chat. Mat khdc vdi cdch x4p xi trén da
thita nhin qud trinh lan truyén chit cling pha véi qud trinh thiy
luc. Cac s6 liéu do dac cho thdy qua trinh min thudng chim
pha hon dong chdy tir 1 dén 2 gid. Viéc ding b3 ¢6 nhiéu
thudn tién hon, ddc biét khi phan rd phuong trinh tii khuéch
tdn thanh hai qud trinh tdi thudn wiy va khuéch tdn thudn tdy
md td bdi cdc phuong trinh:

o8 oS

= U= = 0 1.6
ot ax (1.6)
a8 R

e F

5 o + F(S) (1.7)

V& mit vat Iy, (1.7) 1a phuong trinh khuéch tén thuin tdy
néu khong ¢6 s hang ngudn F(S) thi qué trinh nay xdy ra rat
chdm. Vi vdy sau mét khodng thdi gian At ndo d6, dnh hudng
clia qud trinh khuéch tdn c6 thé tinh qua 19p thdi gian trudc.
Vin d€ con lai 1a tim phuong phép gidi (1.6) bio dam dudc d6
chinh xdc cin thi€t. LA phudng trinh hyperbol bic mét, (1.6)
¢6 mdt ho dic tring ciing tén, huténg cha chiing phu thudc vao
ddu ciia vén t6c U. Do d6 khi tridu ra chi cdn mét didu kién
bién tai x = L con tai x = 0 ¢4 thé tinh dugc gi4 tri cda ndng do,
ding gid tri vira tinh dudc nay 1am diéu kién bién tai x = 0 dé
gidi (1.7). Nhu vdy viéc phin rd thanh (1.6) va (1.7) va viée

28

www.vncold.vn www.vncold.vn

www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn

diing gid thi€t b3 chi cdn biét gia tri C,(t) khi triéu vio tai x =
0, khi triéu ra Cy(t) dugc tinh. Nhy vay ¢6 thé ting dudc tinh
du bdo clia md hinh, gidm thiéu s& théng tin cin biét & bién.
Nhd cdch gidi phwong trinh (1.6) bing phudng phdp dic trung,
¢é thé dat dudc dé chinh xdc cdn thi€t khi tinh C,(t) lic triéu
ra. Phuong phdp x 1y di€u kién bién két hdp vai phuong phép
phin rd nhu da néu trén da dudgc trirth bay trong chuong 4.

Hé s6 tdn xa E trong bai todn truyén chat, dic biét 12 bai
todn truyén miin cling 12 mdi quan tim cla nhiéu mé hinh.
Stigter va Siemons di dung mdt c¢dng thifc dang:

X
E=E(- 2

Mot sé tac gid khac lai ding E = KU'h; trong d6 K la
hing s8, U" 12 van toc trugt, h 13 d6 siu. Dya trén s6 lidu thuc
nghiém trong phong thi nghiém va phin tich mdt s két qud
bing s&, Thatcher va Harleman d4 dua ra cfng thiic sau day:

E(x,0) = K,[25+ K ,n |R" (1.8)

trong dé K, , K; 13 cdc hiing s6 ; n 12 hé s& nhdm Manning; U
12 van t6c dong chdy; R 12 bdn kinh thdy luc. Trong (1.8) s&
hang thif nhat thé hién dnh hudng cta gradient ndng d6 tdi qua
trinh tdn xa, s& hang thd hai biéu dién dnh hudng cia dong
chdy. Tuy nhién vé mit dinh lugng chuta ¢6 nhiing phén tich
anh hudng cua tiing s6 hang, mat khdc trong bai todn truyén
mién, qud trinh tdn xa (hay gid khuéch tdn) xuit hién do qud
trinh trung binh trén mit cit ngang. Trong ving triéu, xét
trong mot budc thdi gian, qud trinh tdi vdn 1a qué trinh chd
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y&u, mat khdc khi gidi s cdc doan sdng di dude mo hinh hda
- - e ~ ~ e  n =

thanh ciac doan thang, cho nén mét s6 tdc gia vin xem E =

const cho timg doan séng.

Fischer /25/ 33 dua ra mét cong thifc 1y thuyét, trong dé
E phu thudc vao d6 thing gidng van to¢ so véi vin tdc trung
binh, phy thudc vao d6 siu va hé sé xdo trdn thang ding. Tuy
chit ch& vé ly thuyét nhung cdng thidc ndy it c6 gid tri thue
tién. Nhiéu tdc gid cling di dua ra nhitng cbng thic thuc
nghi€ém khdc nhau.

Do su phifc tap cla van dé, viéc xdc dinh hé s8 E khéng
dwge xét trong tip sdch nay. T thuc t€ tinh todn, vdi (1.8) va
vdi E = const cho tiing doan ¢& thé nhin thay cdc két qud hdu
nhit khong khdc nhau. Mat khidc cé nhiéu loai sai s8 trong md
hinh ma ta chwa phin lap hét cho nén & mét mifc dé chinh xdc
nao d6 ¢6 thé xem E = const cho titng doan song.
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CHUONG 2

HE PHUONG TRINH CG BAN
VA CAC PIEU KIEN RANG BUOC

2.1. Cdc phuong trinh xudt phdt .

Khi nghién ctfu cdc hién tugng vi md trong cdc chat long
thudn nh4t, ngudi ta d& dong nhat mot thé tich vat 1§ vo cing
nhd véi mot diém khdng gian todn hoc ma diém d6 thudng
dude goi 12 hat 16ng. Va nhu viy d4 ¢d mot sy tuong dng giifa
m6t khong gian vat Iy da lién gém cdc phan td rdi rac véi mot
khéng gian todn hoc lién tuc. Mat hat ldng nhu viy dude hiéu
13 médt tAp hdp dl 16n cdc phan tit nhing chiing chi€m mot thé
tich v& cling nhé so vdi mién dudc nghién citu. Cdc quy luat
ttong ng gita hai khéng gian duoc thiét 1ap sao cho cdc dai
lugng duge x€t trong khdng gian todn hoc ¢é tinh chat dd tdt
dé 4p dung dudc cdc cdng cu todn hoc ma vin dim bdo tinh
chit vat 1y co bdn cda mdi trudng xuit phdt. Cdc ludt cin bing
va cdc dai lwgng duge xac dinh cho hat 16ng duge xem la céc
ludt va cdc dai lugng vi md.

Néu trong chét 13ng ¢ hoa tan thém cde chét 16ng khdc
hoiic ¢é hda tan cdc chit rin & mdc d6 phan tf thi khi d6 ta ¢6
cdc hén hgp 18ng hoic hdn hgp nhiéu thanh phdn, ma cic
thanh phin ciia chiing s& khdc nhau tai cdc diém khdc nhau.
Nudc min ¢6 thé xem nhi mét hdn hgp hai thanh phin. Nudc
¢6 mang theo chit nhiém bin 12 cdc hdn hdp nhiéu thinh
phan. P€ nghién cttu cdc moi trudng khong thuin nhét nay cdn
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€6 sy trifu tugng hda ti€p. Ngudi ta thudng gid thiét tai mbi mot
diém cia khong gian todn hoc ¢6 ddy dii cdc thanh phén cla
hén hop va cdc ludt vi md d6i véi mdi thanh phin vin ding.
Sau khi dua ra ludt tuong dng gitta khéng gian vat 1y khong
thuan nhdt véi khong gian todn hoc thuin nhat, ngudi ta ddng
nhdt ching 1am mot va ddi khi khong phan biét. Theo Muller
/38/, mi mét diém ciia hdn hgp dudc xdc dinh bing mét s6 dai
lugng nhiét déng hoc, trong d6 ¢6 mit do p, vén tdc v, dng
Suit t; » Iuc khéi fj; ching duge xdc dinh nhu sau:

P=ZPG ;.f;‘:zca-fia ;vf=ZCa"f’
ffZ(f?*fp?P?]

p. . 2.0

Trong d6 p, 12 mét d6 cla thanh phin o. Néng d6 khéi C,
va dong dong lugng p;i® dac trimg cho su khuéch tdn cdc thanh
phan dugc xdc dinh nhu sau:

c =P

« = P =G0 =) (2.2)
foj
ap
—+v,p, + e =10
o TVl P Vi
ov;
PV —l, =p (2.3)

Ot
va phudng trinh xdc dinh néng do ting thianh phin s& nhu sau:

@

oc .
P 5t + V:'Ca';' + (pp; ):j = Ta (24)

Trong d6 1 o 14 khéi lugng sdn sinh do sit chuyén héa
gilfa cdc thanh phan. Hé (2.3) gidng hé phuong trinh mé t3 méi
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trudng 1dng thudn nhit, tit nhién ¥ nghia cda cdc dai luong
duge hiéu theo (2.1), (2.2). Phuong trinh thit nhat cia (2.3)
khéng chiu 4nh hudng ciia chuyén ddng tuong d6i, nhung trong
phuong trinh thi hai, tif (2.4) chuyén d6ng twong d6i s& cé mit
trong t; dudi dang 4n.

Nhu vy trong trudng hdp t3rrg quat, d€ biét duge chuyén
dong cda hoén hgp can phdi c6 thém phuong trinh xdc dinh
dong dong ludng p;i" . M6t trong nhitng gia thi€t dé xdc dinh p*
12 gid thi€t Fick, xem ring:

a —-— A
pi = KCa,l (2_5)

Trong nhiéu trudng hdp pi® duge bd qua, ching han p®

WWW

la nhd so vdi cdc hién tugng khdc, hodc ban thin né xdp xi °

biing khéng nhu trong trudng hgp tit cd cdc thanh phin chuyén
dong véi vin tdc xap xi nhau. V3i chuyén dong ciia nudc min
hoic nudc mang chat nhiém bén, cdc chat hoa tan trong dong
dugc tdi bdi dong chdy va khuéch tdn phén t& rit nhd so vdi
khuéch tin rdi. Do méi trudng 14 khéng nén dudc, va tuin theo
luiat Riynodn, bd qua khuéch tin phin o, hé phudng trinh md
td chuyén dong clia hdn hdp nudc man (hoidc nudc chifa chit
nhiém bédn) ¢é dang:

Vii =0 (2-6)
v, |
PR +vjvi.j=——p,i+Rij.j+fi
0C . +{(C, v.).=-T5 + 1.
ot

33



| www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn

143

oeq 18n] Anb 582 191 (NYTYD 30U 121N 213 Uy Juryd) 19N BI3
08 10w uam eap g[ enu ugd don yogd QI "upo uIp Fuon upy
uprd upp ga 9ud 1Yd uga Sunyu npty gp Keu wel Yar)) Ao
FuQp 1pa 203 Fugna Yopn URIp upn ugyd yop Tpuwr op nes (9°7)
duon duey gs 0s 10w Aedu URI3 UPD IR P13 OS JQUI UPN) BAP
gl Sugp Fugnul oAy Apm ns A 280 pur dpy| ugd don yopo IO
-opnp ugyu nyy yuw Supnyd 9y Suon Fugy os 9s 10w upId upp
2P 1omp I3 s 10Ul Junp reyd uga Sunod 1no ga ugol URIPp My
der onyd Sunyu 9pyd jpnx I 00y UBO] 1WA YD 1BYD ApU Wg]
yop) "Junp uonb uga upl YogNYY 1B} BA JUBUSA ~ JUIBS Y 0D
2D 2pnp ugyu nyp Yyury Supnyd gy Suon Suey os 9s ouw uelE upp
‘1913 BI3 05 10W I0A Op nes /pT/ ApYd SuQp Ipa 293 Jugna Juedu
yop ugtp ugn ueyd yon ua (9°7) 1P ABp 9y [ ipyd 1enx g
0D "ugd dan yogd 9s J0u 93 NPIYd uw SuPp UPANYD B QW Yuiy)
dupnyd 9y ugyu niyy 9 "Yuew ugwn 1eyd SHNP gA WIIP NN NPIYU
9o ngrys 1w yury gur ‘Bugs yugy 9y Suon Azyo Fuep ipa 10d
"ugn ofY) Supny 1Op 98O nNo UIYSU YIIp JNWE dNY} A ‘NS
rey ooy J¢uw uerd 3ugyy Suon yurq Fung Supny 18P 28I 3uS OvYY
24 enp 3upny) e} 10N3U ‘nQIYd eq ueld JuQyy Suon 1ps Oy
091A oy2 Aeyl ‘ugn onYy Suon) Pyl 1A yuip wry ‘Bupyd ow oyo
dugp ugn oAy NYT 0S 281 dEY) Nyl YA gA J0Y URO) 9A UL OUY
1p1 Aqu 9y 1718 091A UQRYU Am ‘ngryd vq ueid uguy Fuon 191a Op
Aep 9y 10w ] (£'7) 94 ury iouw 194 (9°7) yumn upnyd 94

N> 10w yuray Supnyd 3§ 7T

" ugu Agy o9y
yuiq 3unxu Jupnj 1ep 985 [ NIy oonp (9°7) Suon 3upny 18p op)

L2 (WD) 0001 +05L0=0

www.vncold.vn www.vncold.vn

ve

www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn WWW

:Aep nes rey) Suen yuwn Supnyd
3uap ns ep nY1 18y ngmu Suon ‘Op W¥mu epdo Supny yue
enb oq noN (D,) 9pnu end Op 1YY ef L “Sup( of 19Yd end Fugn
Bupny 3udn ¥l DS A Op Sugu g (wy3) =) op Suoi],

ns
.0 I(—I— -1N%¥0 =%dy

L, 014$89100° 1+

2L 01x062S60°6— L, 014TS6£6L°9 +¥6STH8 666 = 0
00TV 1€8F + O L, 0T49YS9 1— 1, 014 LLT0 T+
¢ 01299PTL ) +D(, Lo 014 SL8E'S+ (L, 0T4L9PT8 —
cLe OIx8EVY L+ L. 01+6680% ~£6¥780) = ‘dy

‘Bl Ugn oy 9y wp (1dd ‘ugdu
ugyd Ley “3y/3) O e ndry £ 1onw op Sugu 9o UL dSpnu IPA
“3u] OF 184S g4 UE1 QY 150 52 Op JpNU Op 1guI eno 1op Azy)
As gl Sy “°dy “Op 191qu end 0s wey gl ga (39N yup) yoes
donu Op 1ew e[ id ‘(uy3y) opnu Op 1gw gy d op Buory,

Sop + oy + I =d

“g] Ue1 BQY gA Sunf o] 1pYo 980 ‘0P MU 1pa wey 3y uenb
Bl Ayu op 18w end 3uip ns opnp Aey Y uenb opo Juon 10W
nY T8l ngryu Fuox; nQu opnp A1 18A 18Yd yup opd Suon 10w
B[ 9pNU end 0p 18N "oy uAnyo Sup ugyd 5po op yuis ues spnp
ugyd quey eno 3udn| 10U Bl P2 101 ug) {oenuyy Op yuls ues
Budn] 10 el .1 0 ugyd yuey 2po op Sugu gy *) ‘Keyo Suop
201 ugA vno 1 i upyd yueys ¢f 'a ‘Leyd 3ugp Juon 1ens de g1 d
" 10U ORT B Y *1pYu eA uQu Ay 1gnx Sup e My op Suorg,




!

www.vncold.vn

www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn

toan cho mot thé tich 1dng yé&u t6 /22/. Céch ti€p cin nay don
gidn, d& hiéu d6i véi cdc k§ su nhung kho ligt ké hét cdc yéu td
dnh hudng trong quy luat bao toan.
2.2.1. Nhitng gid thiét co ban khi thu nhdn h¢ phudng trinh
mot chiéu
a. Dong chay 12 mdt chidu, tic 12 gée giita véctd vin ¢
trén mdt thiét dién ngang so véi véctd vén té¢ trung binh trén
thit dién 13 nhd, hodc van toc 1a gin déu wén toan thi€t dién,
muc nude trén thiét dién 12 nim ngang (theo /25/ gia thi€t nay st
dung duce khi cdc g6 1ech clia véctd van tdc khong qua 20°).

b. D6 cong cila dudng dong 1a nhd d€ bd qua gia tdc
hudng tim. Gia téc thing ding dude bd qua so vdi gia toc
trong trudng, hay 4p luc trong dong chay la thiy tnh.

¢. b6 déc cla ddy 1a nhé.

d. Luat can & mat va ddy gidng luat cdn d6i vdi dong
dung.

e. VAt chit hda tan dugc xdo tron déu.

2.2.2. Phuong trinh co bén ciia dong mét chiéu

Xé&t mot thiét dién vudng gée vdi dong chdy véi cac ky
hiéu nhu hinh 1:
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Zo(X)

Y

Y
ral

b2 vy
Hinh 1.
St dung cédc giad thi€t néu trong 2.2.1, tich phin hé

phudng trinh (2.6) trén thié€t dién ngang tyong Hinh 1, vdi cdc
luu ¥ sau:

$ Ky hiéu

|
u(x,t)-—-;jv,(x,y,z,t)dA ; O=ud ; B, =leadA
A AA
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Céc luat thyc nghiém vé sic cdn trén mit va ddy cho
cong thifc:

b2
jR,3|z=H dy =BL, Wcosy
bl

Trong d6 L; 1a hé s6 khong thif nguyén va 13 ham cda
van tdc gié W, y 13 géc clia van tdc gid vdi truc x.

b2
R,
bl
Trong d6 lujt Chézy cho Q = CA (RS; )" véi C la hé s8

Chézy, R 13 bin kinh thiy luc, S¢ thudng dude goi 1a d6 déc ma
sdt.

=2, dy = gAS,

& Do xdo tron déu coi p= p(x.t); tit ludt thiy tinh ta ¢6:

_lop _ OH | £ (H - z)%—
L Ox Ox p Ox
Ky hiéu
1 H
d =— | B(H - z)dz
A
Z .
Nhv viy d 13 khodng cdch tif mit ty do tdi tim thiét dién
nim ngang; véi B = constant (mdt cdt ch@¥ nhdt) thi

d = (H - z) /2; g 12 cao trinh ddy.

< Bd qua Ry, Rz (chisd 1, 2, 3 tuong ung vdi x, y, 7 ) cdc dai
lugng nay, khi 14y trung binh, sé c6 biéu thitc ma thuong
goi 1 phén nhot xody.

V&i nhitng luu ¥ trén, sau khi tich phan hé (2.6) trén mat cit
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ngang trong hinh 1 ta s€ dugc hé phudng trinh sau diy:
8H 80
g 24 - 2.8
ot * dx 4 (2.8)
2
Q.9 ﬂg + ,gA—aE +gAS, + gAi—(—aﬁ = BL W’ cosy
or  ox A Ox p ox
(2.9)
8ASa 8QSa 5 s,
2. . = e (2.10)
gt \ dx Bx(AID ax)+G(S“)

Trong d6 A 1a dién tich chdy con A, 1a dién tich toan bd
mit ¢t ngang, q 13 lou lugng bd sung hoic mét di doc ddong
chay dudc tinh trén moét don vi chiéu dai. G(S,) 13 ngudn bd
xung hodc mat di thanh phin « do cdc nguyén nhin khéc nhau.
f 12 hé s& hiéu hiéu chinh dong Iwong ¢ gid tri xap xi 1, trong
tinh to4dn doi khi xem B =1 do cdch 18y miit cdt trung binh A.

Trong bai todn nhiém min, ndng d6 mudi ky hiéu 1a S,
néu g 12 ngudn b3 xung nudc min cé ndng 46 Sy (q > 0) va
khong ¢é qud trinh chuyén héa min nao thi G(S) = qS,; q la
ngudn nude 1ay di doc dong chdy (q < 0) thi G(8) = gS.

Trong bai todn lan truyén BOD vdi nong d6 Sp va ngudn
b3 sung vdi luu lwgng q ¢6 ndng 86 S, thi:

G(Ss)=- (K; +K3) ASg + AL +qS,.

Véi Ky, K3 13 hiing s6 lién quan t6i qud trinh chuyén héa;
L 1a tdc d6 thdi BOD doc dong chdy, A 1a dién tich mat cdt
ngang dong chay.

Trong bai todn lan truyén DO vd&i ndng dd Sp, ngudn bd
xung luu lugng g ¢6 ndng d6 S, ; S, 12 ndng d6 6xy bio hoa; D,
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12 t6c d6 chuyén héa 6xy vi K; 1a hing s& lién quan tdi qud
trinh chuyén héa 6xy (qué trinh thim &xy tif khdng khi) thi :

G(SD) = ’K[.A.SD + KZ.A ( Sa - SD ) — Da-A + qsq

S$6 hang thit 5 trong (2.9) cho tdc déng cda qud trinh
truyén chat 1én qud trinh thiy luc. Sy ¢6 mit clda s& hang nay
lam cho viéc gidi hé (2.8) va (2.10) thém khé khin vi phai
gidi dong thdi hé ba phuong trinh. So sdnh ¢8 18n cda sd hang
thit 3 va thit 5 trong (2.9) ta cé:

4 8
p Ox d 4p
a= N —
oH p AH
Ox
A
Trong dong chiy __Ezlo'-" , %»-10‘,(10 déa =107

Vi th€ vdi sai s clia cdc do dac trong thuc t€ c6 thé bd
qua s& hang % sovéi 6 hang OH
Ox Ox
P41 véi cdc bai todn trong kénh séng, kich thudc ngang
thudng rdt nhd so vdi kich thude doc va vi th€ thudng bd qua
anh hudng clia gid. Yéu t& nay thudng dudc xét 8 cdc vung
cifa song.

Vi nhitng nhin xét néu rén bai todn lan truyén min
trong khuén khd mé hinh mot chiéu, dua vé hai hé phudng
trinh réng r& sau diy:
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< Hé phudng trinh Saint — Venant mét chiéu mé td qud trinh
thiy lyc:

O0H 0q
+
Ot 0 x

(2.11)

o0 0 Q° oH |
= — (B = “ =0
Y +ax(ﬁ A)+gA(ax +8,) (2.12)

< Phuong trinh tdi khuéch t4én mo tid qud trinh lan truyén

man;

oAS L 005 _ 9 4pOyiGisy @13
Bt ox  Ox Ox

Trong dé: G(S) = S néu q < 0, va G(S) = g5, néu q > 0.
Chi ¥ ring (2.13) ¢6 thé bi€n d5i vé dang thuin tién khi gidi
s0 sau day:

§+Q(1+
ot A

!
hiéu chinh.

2
18 _ 2’

+ F(S) trong d6 1 13 hé s&
s Y (S) g dé u .

Néu diing bién tinh todn 1 Iuu t8c u(x,t) va do sau h(x,t)
thi hé (2.11) va (2.12) con dudc viét dudi dang:

dh A 2u oh u ,BA q

+ u + — (=) = —
At B Ox ox B (ax ) b = Cont B
(2.11Y
B o h oh ,
+ + + g(S,-S5,)=0 (212

5 Ty Ty TEGS TS
41
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Trong d6 A = A(h) ; B =B(h) ; So = — 1a do
nghiéng cia ddy. (2.11) va (2.12) con dugc viét cho cdc ciap
ham khéc nhau, tiy thudc muc dich sit dung /22/.

(2.11) va (2.12) 1a hé phudng trinh hyperbol 4 tuy€n tinh
¢ hai ho dac trung tong Ung v3i phuong trinh:

=u + gV (2.14)

dr

vie=11;V=(gA/B)"? va mt trong cdc hé thitc dac trung -

cé6 dang:

) 2
£{i‘)——fx’(u+£V)%-—zq(ui&‘V)—gASJ,+(%~] (2.15)

d

H=cont

Hé (2.11) va (2.12)’ con dude viét & dang chinh tic sau diy:

0 0
—+ A, —)J
(5 150

E (2.16)

Il

%, 5
AT B E (2.17)
(af 2 ax) 2 2

trongdd A =u+Vi=V-u;li=u+2V lh=u-2V.
trong ch€ dd chdy ém ({u |[< V)A;>0;A >0 ;(2.16) va
(2.17) dudc sir dung dé xem xét diéu kién bién.

2.2.3. Diéu kign bién va diéu kién ban ddu cho séng don
Hé (2.11) va (2.12) 14 hyperbol 4 tuyén tinh c¢on (2.13) 1a

phuong trinh parabol. Hai hé nay dugc gidi riéng biét, vi thé sé
xét riéng cho di€u kién bién vi diéu kién ban diu cho tilng hé
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trongmiénx € [0,L]vat20.
a. Piéukiéncho(2.11)-(2.12)

Theo /13/, s§ diéu kién cdn cho trén mdi bién bing s6
ddc trung xudt phat ¥ bién di vio mién dang xét.

Tait=0(x € [0, L ])cd hai ho dic trung (2.14) déu di
vio mién dang xét, vi th€ tai mdi diém trén truc t = 0 déu phai
cho hai diéu kién, ching han Q(x,0); H(x, 0) ma ta thudng goi
1 diéu kién dau. Khi Ju] < V ( ch&€ 44 chdy ém) tai ddu x = 0
va Xg= L chl ¢6 mdt ho di vio mién vi th€ tai mbi ddu bién
phéi cho mét diéu kién. Trong thuc tié€n thudng cho Q(0, t)
ho#c H (0, t) hoic quan hé Q(H) ; véi dau x = L cling viy. Khi
ju| > V (ch& d6 chdy xi€1), tiiy theo chiéu dong chdy, trén bién
c6 ca hai ho dic trung di vao mién va tai d6 s& phdi cho hai
diéu kién. Ta quan tim tdi truvdng hdp Ju] < V nén khong xét k¥
tru®ng hgp chdy xiét nay.

b. Viéc cho riéng Q hodc riéng H tai mot bién

Trong thuc tién, tai thudng Iuu (x = 0) thudng cho Q(0, ©)
ho#c quan hé Q(H) , ¢on tai ha luu ( x = L), ddi vdi ving triéu,
thudng cho biéu dé H (L, t). Ta s& xem xét v& khia canh todn
hoc viéc cho di€u kién bién nay.

Nhur d4 chi ra trong /9/ d€ (2.16) va (2.17) ¢6 nghiém duy
nhit thi cdc ham J, vi J, thda min diéu kién bién:
Ji=aody + wo(t) taix =0

o= J  +y(t) taix=1L (2.18)
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phai théa min diéu kién tiéu tdn sau day:
2
-7\.2 Jzz + 7L1 Jl
2
W TLTSY VI PRan <

(2.19)
(2.20)
bing phép d8ibien 1 Ji =xi + wot) T2 =Xz, cd thé dua

(2.16) va (2.17) vé dang tuwdng tuf chi khic vé phai, diéu kién

bién (2.18) s& trd thanh:
=opXptaix =0

<0 taix=0
0 taix=L

X, = X+ yA)taix=L. (2.21)
v cdc diéu kién phén tdn twong dng van la:

-ho X22+7k| x12 <0 taix=0 (2.19)

Sy xPHhaxy €0 wix=L (2.20y

Xét diéu kién tai x = O:
Tir phuong trinh ddu cda (2.21) va (2.19)" ta suy ra dicu kién
sau diy cho oo

o~ <0
Hoic thay cdc biéu thic ctia Ay va Agtacd:

2
L= y (2.22)

u < 3
1+ a,

Nhu vay diéu kién bién tai x = 0 duge cho sao cho o
théa min (2.22) thi ta s€& b diéu kién tiéu tdn va bai todn doi
véi x; va X ¢d nghiém duy nhat.

Phuong trinh diu cta (2.18) cho:

u( 1-otg)=-2V (1+ag) + wolt) (2.23)
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Tir (2.23):
N&u o= 1, c6 nghia 1 cho ¥ = '}4"#70 (1)

1
hay h=-1~6—://0 ()

Nhu viy n€u ap= -1 ¢6 nghia la cho » = 15;;/0 (1)
Ngoai hat trudng hdp nay (2.23) ¢ nghia 13 tai bién cho
quan hé uch).

Vi o =+ 1, bat ddng thifc (2.22) trd thanh:

us<0 (2.24)

Nhu vy néu tai bié€n x =0 ta cho riéng ré hodc h hoic u,
thi diéu klen tiéu tdn chi thda min khi dong chdy tif mién ra
bién. Khi dong chay tif bién vao mién, diéu kién bién (2.23)
chi thda min (2.22) néu oy va yo thda min diéu kién:

20+ a,) g1

2

ag_l ao +1 .

ag _].

(

V +

Ciing 1y luin twong ty déi vdi diéu kién bién tai x =L, ta
c6 thé thay khi dong chdy ra khdi mién dang xét, tai bién cé thé
cho hoic h (36 sau) hoidc u (van téc). Khi dong chdy vao mién
phéi cho méj lién hé u(h). T4t nhién cdc di€u kién nay chi 1a dui
cho nghiém tim duge 13 duy nhit. Trong thyc tién thudng cho
céc diéu kién hosc Q (lvu htgng) hoic H véi moi trudng hop,
nhung ludn cé cdc duding thuc do d€ chon nghiém x&p xi tot nhat
gi4 tri thite do d6. Cling huu ¥ riing & day ta xét bai todn d3 tuyén
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tinh héa, con thyc tién lai tudn theo cic ludt phi tuyén tinh, vi
th€ tinh ding ddn cla nghiém dudc chon nhd cic thdng s6 diéu
chinh md hinh va qua so sdnh vdi cdc gid tri thuc do.

c. Diéu kién ddu va diéu kién bién cho phuong trinh tdi khuéch
tan. .

(2.13) 14 phuong trinh parabol, tai m&i dau bién phdi cho
mot diéu kién, ching han S(0, t) ; S(L, t). Tai thdi diém ban
d4u t = 0 phai cho S (x, 0). Tuy nhién trong thuc & khong phai
ddi vdi bat ky bai todn nao ta cling ¢6 dude cdc gid tri S(0,t)
va S(L, t). Tinh du bdo ctia mé hinh phu thudc mét phan vio
viéc cho cdc didu kién nay. Ta s& xét cu th€ trong phian md
hinh truyén min.

2.2.4. Piéu kién tuong hop tai cde diém hop hodc phan luu

Trong cdc muc trén ta d& dua ra hé phuong trinh cd ban
ctia dong chdy mét chiéu. PE mé phéng dugc sét thyc hon cdc
diéu kién thuc t&, ngudi ta ¢d ging dua thém cdc yéu 6 thuc
(viing trif, & chifa) hodc dwa thém cdc tham sé diéu chinh (hé
s& diéu chinh dong lugng, phin biét d6 nhdm long, d6 nhdm
bii, ...). Tuy nhién trong ddng chiy cin md phdng <6 nhiéu vi
tri ma cédc gid thi€t mot chiéu khong ding va khong dp dung
duoc hé phuong trinh d3 néu trén, it nhit & dang vi phin.
Ching han tai nhifng noi c6 suf bién d6i dot ngdt vé hinh dang
hinh hoc nhu tai cdc diém hdp hoic phin huw, tai cdc cong
trinh c8ng, dip ... hodc tai nhilng vi tri ¢6 sy gidn doan cdc dic
tning thiy luc nhy trén cdc mit séng gidn doan. Nhitng vi tri
nay dugc xem 1a nhitng diém dic biét ciia m6 hinh tinh. Nhu
vay toan bd mién dudc md phdng duge xem nhu tAp hdp cde
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doan trén d6 c6 thé 4p dung cédc gid thiét va hé phudng trinh
Saint — Venant. C4c doan niy dudc ndi vdi nhau tai cdc diém
dac biét, tai diy ta can dua vao cdc luat vat Iy khéc luat Saint
—Venant. C4c diéu nay thuding dude goi 1a cdc di€m bién bén
trong.

Trong bai todn thity luc, tai céc di€m hgp hodc phan luu
ngudi ta thudng sit dung cdc diéu kién sau day:

< Téng luu lwgng vao, ra clia hop Inu & dang xét nao dé bing
khong (hodc bing sy bién ddi thé tich hop luu).

ZQ;‘:O

i = n v6i n 12 tdng s& nhdnh ndi véi hop Iwu. Q; 1a hwu lugng
nhdnh i vao ra hgp luu .

(2.25)

bicu kién nay suy ra tir luit b3o toin khéi Iudng tai hgp
luu khi b6 qua sy bién d8i cia thé tich hgp lwu (hodc phan 1),

< Bdo toan mifc ning lugng:

2 2 2
H1+u1=H2+uZ=H3+u3
2 2g 2g

Ching han d6i v6i hdp hu ciia ba nhdnh nhy hinh 2:
Néu dong chdy chim sao cho ¢6 thé b3 qua u’ so vdi 2g
thi:

H] = H;g = H3 (226)

(2.25) va (2.26) 1 hai diéu kién thudng sit dung trong bai todn
thuy luc.
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tinh héa, con thuc tién lai tuin theo cdc ludt phi tuyé’n tinh, vi
th€ tinh diing d4n cda nghiém dude chon nhd cdc thong s& diéu
chinh mo6 hinh va qua so sdnh véi cdc gid tri thyc do.

c. Piéu kién ddu va diéu kién bién cho phuong trinh 1di khuéch
tan.

(2.13) 1a phuong trinh parabol, tai mdi diu bién phéi cho
mot diéu kién, ching han S(0, t) ; S(L, t). Tai thdi diém ban
dau t = 0 phdi cho S (x, 0). Tuy nhién trong thuc t€ khong phéi
ddi véi bat ky bai todn nido ta ciing ¢é dude cdc gid tri S(0,1)
va S(L, t). Tinh dv bdo clia mé hinh phy thudc mot phin vao
viéc cho cdc diéu kién nay. Ta s& xét cu thé trong phin md
hinh truyén mén.

2.2.4. Diéu kién tuong hop tai cdc diém hgp hodc phdn luu

Trong cdc muc trén ta di dua ra hé phuong trinh cd ban
ciia dong chdy mét chiéu. PE€ md phéng dudc sdt thyc hon cdc
diéu kién thyc t€, ngudi ta ¢d gidng dua thém cdc yé€u td thuc
(viing trit, & chita) hodc dwa thém cdc tham sO diéu chinh (hé
s& diéu chinh ddéng luong, phin biét d nham long, 43 nhdm
béi, ...). Tuy nhién trong ddng chdy cin md phdng cé nhiéu vi
tri ma cdc gid thiét mdt chiéu khong diing va khong dp dung

dudc hé phuong trinh di néu trén, it nhiat & dang vi phén. .

Ching han tai nhifng ndi ¢6 su bién ddi 4ot ngdt v€ hinh dang
hinh hoc nhi tai cdc di€ém hgp hodc phin iy, tai cdc cong
trinh ¢8ng, dip ... hodc tat nhitng vi tri ¢6 sy gidn doan cdc dic
trung thiy luc nhe trén cdc mit séng gidn doan. Nhitng vi tri
nay dudc xem la nhiing di€m dic biét cia mé hinh tinh. Nhu
vay toan bd mién dugc md phdng duge xem nhu tip hdp cdc
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doan trén d6 c6 th€ dp dung cdc gid thi€t va hé phuong trinh
Saint ~ Venant. Cdc doan nay dudc ndi véi nhau tai cdc diém
dic biét, tai ddy ta can dua vao cdc ludt vat Iy khdc luat Saint
~Venant. Cdc diéu nay thudng dwge goi 13 cdc di€m bién bén
trong.

Trong bai todn thily luc, tai cdc di€m hgp hoic phan huu
ngudi ta thudng sit dung cdc diéu kién sau day:

< Tong luu higng vio, ra clia hop luu k dang xét nao dé bing
khong (hodc bing su bi€n ddi thé tich hgp luu).

ZQ::O

i = n v6in la t8ng sG nhdnh ndi véi hdp lwu. Q; 1 Iuu Iwgng
nhanh i v&o ra hgp Iuu £

(2.25)

Diéu kién nay suy ra u¥ luit bdo toan khéi Ivgng tai hgp
luu khi b3 qua sy bi€n déi cda thé tich hop lwu (hodc phén lwu).

< Bdo toan mic ning lugng:

2 2 2
Hl+"1:H2+”2=H3+h_,
2 2g 2g

Chéng han d6i véi hop Iuu cda ba nhdnh nhu hinh 2:
Néu dong chdy cham sao cho ¢6 thé bd qua u® so véi 2
thi:

H, =H;=H; (2.26)

(2.25) va (2.26) 1a hai diéu kién thudng st dung trong bai todn
thidy lue.
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D&i v6i bai todn lan truyén chat, tai hop luu thudng si¥
dung luat bio toan khoi Wwgng /20/.

OViSy \ $ y(4us - ap &2y, =0 @)
ot pt! 8x
Trong d6 Vi 1a thé tich hgp lwu th &, Sk 1a ndng d6 tai
ndt, r; = = 1 thy theo hudng dong chdy vao hay ra khéi hop lvu.
Diéu kién nay sé dugc phan tich trong chudng 4 vé mo hinh
lan truyén man.

Hinh 2:
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CHUO'NG 3

MO HINH THUY LUC SO TRI MQT CHIEU
CHO QUA TRiN}-I TRUYEN TRIEU
TREN HE THONG KENH SONG

P&i v6i hé (2.11) va (2.12) ta thudng gap ba loai phudng
phdp s3: Phuong phdp phén tf hitu han (FEM), phudng phép
dudng dac tnung va phudng phdp sai phin hitu han (FDM).
FEM Ia phuong phdp mdi dudc phit trién va duge Wng dung
rong rii d€ gidi cdc bai todn hai ba chiéu trong cd hoc két cau.
Trong tinh todn thdy lyc nhat 14 d6i véi cdc bii todn mét chiéu,
do chira ¢6 wu di€m hon hin so vdi cdc phiong phdp khic nén
phuong phdp FEM con it dugc sit dung. Phudng phdp dudng
dic trung thudng dudgc sit dung trong cdc bai todn cé gidn doan
va trong khdo sit diéu kién bién. Nhd sy phdt trién nhanh
chéng clia mdy tinh ¢4 nhin (PC) va nhd su hoan thién cédc
thuét todn gidi s hé phuong trinh xuat phdt, phudng phép
FDM dugce stt dung rdng rii trong tinh todn thiy luc.

3.1. Phudng phdp sé gidi hé (2.11) va (2.12) trong trudng
hgp séng don
Xét mot sdng don co chiudai L véibiéntaix=0vax=L.
3.1.1. Sai phén tric tiép cdc hé thiic trén ddc trung

Chia mit phdng (x , t) bing cdc ludi (0 =X¢, Xy, ..
L; tp, to + At ...

,xn=
, to + mAt) . Tai thdi di€m t = to+ (n +1) At véi
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(n+1) < m ta xét di€m A cé hoanh d6 x;. Qua A s& ¢6 hai dic
tning C4 va C,* thda min (2.14). Mién 4nh hudng theo C,*
cia diém A 13 cdc diém niim dudi Ca* va c6 x < %, , cOn mién
anh hudng theo C4 clda A 13 cdc diém nim dudi C4” vicéx 2

[
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Lii.e) AH: + DG, £)AQ, + E(i ¢) AR, + F(i,8) AQ.. = K(i.¢)

Ha ’:’ - -3
¢ (3.2) duge bd Sung cac di€u kién bjén: (3.2)
T@I 1=0; agAH, + boAQ{} =y
Tal 1=N: anAHy + bNAQN = Cy (33)

Két hop vai (3.3) he (3.2) dudc Vit trén timg ho dic

x; . (Hinh 3).
A n+j
n+t
e B e
n n V
T i+ i-1 i
Hinh 3: Hinh 3a:

Nhv vy khi sai phan (2.15) ddi vdi cdc dao ham cia x,
trén mdi hudng dic trung twong Ung véi € = + 1 ta s& chon theo
mét hitdng nhat dinh. Vdi nhdn xét ndy, luge dé sai phéin sau
day (Hinh 3a) dugce cdc nha thity luc Phap sit dung cho (2.15):

f=0.5[0(Af, + Af_ )+ £ +£" ]

of ! o m
= m[e(Afi -af -] g
of 1

Trong d¢6:
£ =f(x,,ty +nAt) ; Af, =" " ; g=zl
0 11 trong s6 8n dinh, f1a ham H hodic Q trong (2.15). Thay (3.1)

vao (2.15) va b di cdc dai lugng bic hai ddi vdi AH hay AQ ta )

dugc mot hé phiong trinh tuyén tinh sau véi 4n 1a AH va AQ:

50

trung nhi sau:
¥+ V6ii=0trén C
a{j{:\Hg + bOAQ(} =y

L(0.-
(0,-1) AH, + D0,-1) AQp + E(,-1) AH, + F(O,-1) AQ =K(0 -1)

¢ Véii=] ,N-1 |

Trén C*: (hé thite (a)):

E@G, D AH; | + F(i,1) AQ;, + L(i,1) AH; + DG, D AQ; = K(i,1)

| Trén C - (h€ thitc (b)):
| L(i,-1) AH, + D(i,-1) AQ; + E(i,-1) AH
¢ V6ii=Nva uen Cc*:

- E(N,1) AHy, + F(N,1) A

KL 1) AQn., + L(N,1} AHy + DN, 1) AQy =
. anAHy +bnAQy =Cy

ong (3.2) cdc hé g
ahdng han ki; g=0

ST AX
: ) =

it + F(i,-1) AQ,,, = K(i,-1)

OL, D, E F K Ia cde hé s& biét truge

=1y 4 0AL(B!
-1

i-1 "

i

Q:—zi +
_+2 + gA j._])

-1

A
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) (A}, + A]) NoWy + SgW; = Py
VAL AX=Xi— X3 4} = il ’
i 2 ; M,‘W,‘.} +N,'W,'+S;'W,'+;=P,' (3.4a)
. (Q ,'" + Q I'rx_l ) v = gAd ;_1
Qi1 = 2 , Bi MWy -1 + NyWy = Py

Néu diing cdc ki hiéu & dang ma trén va véctd: i=1.N-1
A H E (i 1)F (i,]) Piy la hé phuong trinh ba dudng chéo khdi ¢6 thé gidi
.= [A QT ] ; M = [0 0 } bing phuong phdp khit dudi ma trém. Vé& mit hinh hoc, qud
' trinh trén ¢6 nghia la ta xét ting cap dic trung qua mdi diém

i=0,N i=1,N {ching han diém A trén hinh 3) va sai phan tryc tiép hé thiic
c, N L) DG } dic truing (2.15) trén tiing cdp dic tning d6. V&i cach sai phdn
Po =lk(o.-1n] 7T lLa-npEimD

nhut vy ta ¢ mot sé d6 6 diém. Hé (3.4a) thich hgp cho sdéng
don va vdi cdch gidi d6 lam rd ¥ nghia mién dnh hudng cia

i=1,N-1 nghiém. Tuy nhién theo quan diém tinh todn, d€ tinh c4dc hé s&

cia (3.4a) can nhiéu phép tinh, t6n nhi€u gid mdy. Mit khac

0 0 . P = [K (N ,1)] ‘di€u kién bién tham gia ngay viio hé s6 cia phutong trinh (Po,

S = [ Eo vFuy ? N Cy Px, No, Nx) cho nén khé t6 chife hé phudng trinh twong hdp tai
' - nit hop luu trong bai todn hé thong sdng.

i=0,N-1

f Ta by ] s =[L(N,1)D(N,1)}
No = LO-DD(-0-1)] > " lay by

K (i,
P - (_ )
! K(i,-1)
i=1,N-1
Khi d6 hé (3.2) k&t hap vdi diéu kién bién (3.3) €6 thé

.3.1.2. Phitong phdp sai phén tric tiép (2.11) va (2.12)

Mot trong cdc phucng phdp phd bién hién nay 13 sai
phan truc ti€p hé (2.11) va (2.12) bing cdc luit sai phan khac
E nhau. Khé ¢6 thé dua ra mot tiéu chudn chung &€ chon cdc sd
b d5 50, tuy nhién vé& mat thuc hanh so dd dugc chon phéi ddp
b ¥ng duge cdc yéu cdu vé do chinh xdc cia nghiém xip xi, dé
A8 Ghic thu thap cdc s6 lidu do dac phuc vu cho tinh todn, bio
EWA a5 16n thich hgp cla bude thdi gian tinh todn, bdo dim
vi&t dudi dang sau: _ |5 X1 t6t nhi't cdc luat b3o toin tich phan. Vi yéu cdu ndy ¢é

.: & chon so d8 4 di€m clia Preissmann sau (Xxem hinh 3a):
b 53
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f=05[6(Af, + Af._ )+ f"+ £
of

——={(x,

Ox

(3.4)

- xi—!)rl[g(Afr' +Af, )+ 1+ 4]

of 1
5 " 2ac Al AL
Trong d6 f c¢6 thé 13 muc nuwde H hodc lwu luong Q.
Trong s& 6n dinh © nim trong khodng 0,5 dén 1 ma trong cdc
bai todn thiy lyc thudng 14y 6 = 2/3 hodc 8 = 0,55 . Cic k¥
_ hiéu khédc tuong ty (3.1). Luu ¥ ring tir (3.1) v8ie = 1 ta cd
(3.4). D& thay (3.4) €6 céc wu di€m sau:

a. Luu lugng Q va muc nudc H duge tinh tai mét diém
khéng gian (mit cit) do d6 dé t8 chite do dac cdc s6 liéu ki€m
tra, s3 liéu bién va cdc s6 liéu khdc dung cho tinh todn.

b. Trong so d6 chi ¢ mit hai diém lan cén i-1 va inén
khodng cdch x; d€n x;; c6 thé thay ddi, do d6 viéc bé tri cdc
mit cit do dac khong nhdt thi€t cach déu nhau.

c. Nhu da chi ra trong /22/ (3.4) xdp x1 t5t cdc luat bio
toan tich phan va véi cdch chon Ax, At dic biét s dd nay cho
nghiém chinh x4c cla phuong trinh tuyén tinh dang:

iﬁ, + Ou f)_u_ + g Qi =0
at ox ot Ox

d. Trong /17/ di chi ra riing so dd (3.4) 6n dinh nhanh
d6i v6i diéu kién ban diu. Trong bai todn thiy luc, vdi sg
(3.4) diéu kién dau chi 4nh hudng trong vong 5 ~ 10 gi% d6i
v3i hé thdng song 16n nhy DPdng Nai-Sai Gon. Vi thé trong

54
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- - - - = - &
tlflh tsan de€ lam di€u kién diu ta ¢4 thé chon mot trang thdi
¢an bang nao dé (Q = 0, mat nude phing). '

L Thé (3.4) vao (2.11) v (2.12) sau khi tuy€n tinh héa ta
di d€n hé phuong trinh sau

(3.5)

{AJ.H,._, +Bl.Q,  +ClLH +DI.Q = E]
i=ILN

A2H;  +B2.Q_,+C2H +D2.0 =E2
trong d6, néu ding céc ky hiéu:

_ ph n ‘
BS =B+ B, HS=H" +H[ ;08 = OF +OL, ;DX =x;~x,_,

NS=ni+m_,; AS =A" + 4", -

ni+n_;; AS = 4 +A1._l,,HD=HI-"-H;’_1 ;oD =0 -7,
SS=874+8" .on-
S =8 +8L,:SD=S]' ~S, : FI=DXat -Fy- Fl/g.AS)

_ DX (NS)|os|Bs)*?
F2= 250 ; F3=(€—I)HD-FZQS—£Q§'~Q7D-—
8(AS)
Khi d6 c4c hé 8 cia (3-5) s& nhy sau:
A=Cl=BSF1/4 ; DI=Bl=6 ;42=-D1: C2=pi

El=ALHS-(1~6)QD +¢.DX : B2 = F4— 8607, Kg.AS?) + 20F2
D2=FA4+80Q! (g.4S%)+20F2;

AS.SD GO
Dx.BS(SS + 2666,7)
Luu ¥ riing khi sai phén, s6 hang thit haj trong (2.12) dudc khai

trién:

E2=F3+B2Q!, +D2Q" -

35
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afQ*) 2080 Qo4
Bl A ] A4 &x A% éx

va 56 hang bac hai Q°/ A® dugc xap xi nhu sau:

2 ril -+l 2 n " 2
g .8 (QJ +[9_] 18 [QJ +(£J
A24A; A4/, 4 A); A4
véi song don gdm N +1 mit cdt (N doan) ta c¢6 2N phuong
trinh dang (3.5) cho 2N+2 4n H; va Q;. Néu bd sung thém mdi
bién mdt diu kién ta s& ¢é 2N + 2 phudng trinh cho 2N + 2 4n

va nhu vy cé thé gidi d€ tim muc nudc va luu lugng tai tit cd
cdc mit cdt cla séng.

Pai véi sdng don, sd mit cit thudng khong 16n (N khong
qud 50) cho nén d€ gidi (3.5) cé thé st dung nhiéu phuong
phip va cic phwong phdp d6 khéng hon hdn nhau theo quan
diém tinh todn. C6 thé gidi tryc tiép (3.5) bing cdch khi Gauss
hodc ddo ma trin trye ti€p hodic diing mét cdng thnte truy todn
theo mdt quy ludt khit ndo d6. Tuy nhién déi v6i mét hé gbm

nhiéu nhdnh séng viéc chon phuong phdp gidi (3.5) rit quan’

trong. Ta s& xét van dé nay trong phan dudi.

3.1.3. Tinh tuong duong ctia céch sai phén tric tigp he (2.11) -

(2.12) vix cich sai phan h¢ thite (2.15) trén dilomg dic tring

Hé (3.4) dugc thiét 1dp trén od sd ta ghép tiing cip dic
trung khdc ddu qua méi diém chia, chdng han cdc diém A, B,
C, D,E trén hinh 4.
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n+l A B C D E

/1 N1 N2 N3 N4

n A’ B’ C’ D’ E’

Hinh 4:

~ Bay gi(‘j’ta thue hi¢n phép ghép cdc dic trung khéc diu
di qua cic di€m chia khdc nhau & 16p thdi gian n + 1 nhung
cong di qua mét di€m niim trong mt lusi, ching han cic diém
N1, N3, N3 ,N4trén hinh 4. '

T.rong (3.4) ta ¢6 6 di€m tham gia. Ching han cdp dic
trung di qua B s& lién quan t6i c4c di€m A, B, C va A", B, C.
Nhung vdi cdch ghép vita néu chi cé 4 diém tham gia trong
pl{m’dr.lg’ trinh; ching han cdp di qua di€ém N, chi lién quan téi
cic d{em B, C va B’, C’. V& mit todn hoc qud trinh ghép trén
¢6 thé duge thuc hién nhu sau:
Trong hé thic (b), trang 51, ta thuc hién phép ddi chi s&-
i+l=jvdiie[0,N-1] = jell,N]
Khi d6 hé thitc (b) trd thanh:
Li- 1, -YAH, _; + D - 1 -1) AQ, ]
: . , -1+ B — 1, —~1)AH,
+F(f_1!_'I)AQj=K(j_1!'_1) j ) J
Sau khi viét lai & chi s§ i va thie hién phép cong va triy
twong dng vai hé thife (a), sau mot vai bign déi ta di tSi hé sau:
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AlH _ + B1Q _, + C1H, + DIQ, = El 5 s 42 .
i O | i 0, (3.7) . Mat khdc di€m O I3 giao di€m cida hai dic trimg kha
A2H _ + B20._ +C2H, + D20, = E2 dau qua A va B, cdc gid tri H va O ta diden O s ot ol
chinh ! tai diém O s& thda min

Céc hé s6 Al, A2, .. El, E2 trong (3.7) ¢6 biéu thifc
nhu (3.6) va hé (3.7) chinh 12 hé (3.5). Nhu vay hai cdch sai
phén 13 twong duong. Theo quan diém tinh todn cic hé s& Al,
A2, .., El, E2 ¢é biéu thitc don gidn hon cdc hé s6 L, .. K nén
s& phép tinh trén mdy s& it hon. Vi thé ta s& lam viéc vdi hé
(3.5). Tinh twdng ducng ¢6 dude & diy 1a nhd ciu trdc cda
(2.11) va (2.12). Luu y ring trén dudng dic trung daoc ham
toan phin ¢6 dang:

dH =6H+(u+gy)aH
dt ot dx
bing cich nhian phuong trinh (2.11) véi -U + gV rdi cong véi

(2.12) ta s& dugc (2.15) .

s o A g oA + o .
3.1.4. Tinh xdp xi ciia so d6 bén diém Preissmann

Trong myc 1.2, ta di néu mot s6 wu diém clia so db

Preissmann, tif tinh tuong dwong chi ra trong muec 3.1.3 ta ¢

thé thay tinh x4p xi ctia so 46 niy. Véi so db (3.4) diém N dic
trung cho toan b mit ludi ABCD (Hinh 5).

n+l A B
\N _ ry
PAt =5t
0
v
n D C ’
Hinh 5:
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)Eéc hé phwong trinh
cho di€m N khd gin diém
hé phuong trinh xuat phat.

(2.11) va (2.12), ¢6 thé chon 8 sao
O; nhut vay so d3 (3.4) s& xap xi 6t

Tich phin (2.14) theo céc dac tnmg ta c6 -
Theo AO: (u- v),* (to -
Theo OB:

trong dS (u + V)" I3
dutng OB.

tA):X()—XA.
(u+V)B‘((tB_t{))=XB'—X0.

gid trj trung binh tich phén ciia u + V tén

Thath-tg:At-ﬁt Vaty —ty =t -

Bt . At rdi ¢a P2
thife trén ta di t6i hé thie sau: 1 ¢Ong hai ding

Ax = (AL-80[ (W + V)" - (u— V)" ]
' :iay gid ta chon &t = BAt, cdc gig tri
. Sau; |

-

(3.8)
trung binh duge chon nhw

3 i
RN

. 1
u+yV _
( )3 2(148 +VB +u0 +VO) (3.9)

E (0

. 1
4 iU -+ V = —
o ( ) SV vug vy (30

5‘&!; T (3.8) ta ¢6:
; B 1

Ax =(1- B)At.—i-(u_.} U V-V, + 2V,)
0 < 0<1 thi diém O thda man (3.9
jl!’?lllABCD. D€ thda min diéu kién
pauong nhin cdc gis tri trong khodng

) ludén luén nim trong
On dinh trong so d3 n
(6,5; 1) vai gid tri nay
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tr (3.9) ta co:
ax L
At 4

Trong dong chdy van tdc giifa hai mat cit khdc nhau khong
nhiéu, mit khéc coi Vg + V4 =2V, thitlr (3.10) ta c6:

Ax

At
(3.11) ciing ¢6 thé thu duge néu ding céc biéu thic xap xi
trung binh tich phin § dang sau:

(ug—u, +Vy+V, +2V,)

<V, (3.11)

(u+V)e = ug+ Vo
(u-V)Ya =1 -V

3 day Vo 12 van toc lan truyén kich dong nhd cia diém O
dic trung cho mat ludi. T (3.10) hodc (3.11) 6 thé thdy, méic
dd d6i vdi so dd 4n budc thi gian va khong gian khong chiu
mdt rang budc ndo, nhung néu ta chon cdc dai lugng Ax va At
sao cho (3.10) hoic (3.11) dude thda madn thi 46 chinh xdc sé
cao hon. Ciing tir (3.11) ta thdy vdi mot ludichia Ax nhat dinh,
budc chia At nhd chua chic dd cho 36 chinh xdc tot (vi lic d6
diém O nim ngoai mit udi va xa diém N).

V6i nhitng un diém néu trong muc 1.2 va viéc phén tich
& day cho thdy sd dd bon diém clia Preissmann ddp tng dudc
cdc yéu ciu dit ra 61 v6i céc bai todn thyc hanh.

3.2. Phuong phap so giai hé (2.11) va (2.12) trén hé kénh
song

Mot hé théng song bao gdm cdc nhdnh sbng, cdc cong
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trinh, 6 rudng, cic diém bién va cdc di€ém hdp hodc phian hwu
ma ta goi 13 mit. Cdc nhdnh s6ng lai dudc chia thanh ¢dc doan
nhd cdc mit cit ngang ma tai d6 ta cin biét cdc dic trung thiy
lyc nht myc nudc H, luu lugng Q hay van téc. D6i véi hé
théng song, ta d& dang nhén thiy ring néu bi€t dudc céc dién
bi&n thiy Iyc tai cdc diém nut hdp luu thi cdng véi diéu kién
bién di biét, bai todn hé sdng s& chuyén thinh bii todn cho
tirng nhdnh song riéng ré&. Nhu vdy, theo cdch xi{t Iy song song,
diém médu chét cia mé hinh thiy lyc trong hé thdng song 1a x
1y va tinh todn thiy luc tai cdc di€m niit. Cdc diéu kién tai cdc
diém miit 14 (2.25) va (2.26) di dugc néu trong chuong 2.

Trit mét s6 rat it mo hinh s8 gidi tryc tiép hé (3.5) trén
toan hé sdng khi dung nhitng thi thuit khi¥ dic biét, phin 16n
cdc mo hinh 56 déu dva trén nguyén Iy chung sau day:

a. T (3.5) dua ra mot hé thife truy todn d€ tinh H va Q

tai cdc mat cdt cda mét nhdnh séng. Ding hé thidc truy todn

nay két hgp véi di€u kién (2.25) khi¥ céc gid tri Q tai cdc mat
cit 4p sdt nit hop luu. Céc 4n con lai s& 1a muc nude tai nit 36
va cdc nit (hgp lwu) k€ cin. Cudi cling ta ¢6 mdt hé phuong
trinh dai s6 tuyén tinh ¢6 4n 13 muc nudc tai cdc niit.

b. Gidi hé phuong trinh vira thiét lap d€ tim muc nudc
tai cdc it .

¢. Dung cdng thic truy todn di thiét lip gidi riéng ré

| cho titng nhdnh.

P4i v8i nhdnh ndi hai mit hgp Iuu thi diéu kién cho tai

 hai d4u 12 myc nudc tai nit vita tinh dudc.
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P6i véi nhdnh ¢ mot dau 14 bién, mot dau la \nl.’lt .thi
diéu kién dudc cho 1a myc nudc tai nit viYa tinh va diéu kién
bién cho tai bién.

. ] - A -
3.2.1. Vé mét s& cong thiic truy todn ding dé gigi (3.5) cho

mét nhdnh song gom n mdt cdt (it 1 dén N)

3.2.1.1. Céng thitc truy todn T1

{HI':P;‘Q;‘i'qa'H;'*'rf T1)

0., =40, +v,H;+2,H, +5,

hoic dbi khi ding & dang gia s6 A clia muc nwdc va lua lugng:

AH = p, 44, +q,.d44 ;+T,

{AQH =t .44, +v, .44  +z,.44 | 5,
v&i AH=H""'- H", trong 86 pi , Qi - Li» ti» Vi Zi, Si duge goi 1a
céc hé s6 truy todn va dudc thu nhin theo thi tuc dudi day:
Tit (3.5) sit dung biu thitc thif nhat ca (T1), c6 thé bién ddi:
B1.Q; = El — AL( piQi + qiHli + ;) - C1. Hi1 - DI Qivl

(-D1.0,,, - CLH,, - ALg,H, + El- AL.r,)
Hay: &= Bl+A4lp,

So sanh vdi bidu thic thif hai cda (T1) ta suy ra: -

DI - Cl . - Al.g; _ El —A;{J"'j
I ; =V, = » Zigr = MS1 s S T MS}
i MS) MS!

(3.12)

VGiMS1=Bl+Al.p; i=1,N-1

62

www.vncold.vn www.vncold.vn

www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn

Ciing ¥ (3.5), néu ding céc ky hiéu:

MS=A1.B2~ A2.Bl; Rl=(A2.Dl~ A1.D2)/MS
R4 =(A41.C2~ A2.C1)/ MS; R6=(A1.E2~ A2.E1)/ MS

ta Sé Cé: Q! = R6 - R4'Hf+l + Rl'Qf-I‘I
dung biéu thifc thit hai cda (T1) ta s& ¢6:
R6—RAH ) + RLO; ) =ty Gt +Virr Hip + 254 Hy + 544

(Rl“’i+l ie] = Zig H| + RO =5,
MS2

V6i MS2=v,,, + R4
So sanh vdi biéu thifc thi¥ nhat ciia (T1) ta suy ra:

Rl—¢; R6 — 5,4
Pist =i gy .

msz I T e T T T e

— Ziyl |

(3.13)

T cong thifc (T1) ciing d& thdy p; =0, q =1, ;=0 . Vi cdc
gid tri nay tl (3.12) ¢6 thé tinh dude t; , v, , 7, S; sau d6 ding
- {3.13) tinh ti€p dudec p2, 92, 12 . Lai dung (3.12) tinh t5, v3 , z3,
" $3,.., qud trinh cif lién ti€p nhif vay ta tinh dude cdc hé s6 truy
todn.

Tir (T1): Néu biét Qn va H, 6 thé tinh duge Hy ti¥ biéu
thitc thif nhat, thay cdc gi tri nay xudng biéu thic thd hai sé
. tinh duge Qn.; , lai ding biéu thifc thit nhét sé tinh duge Hy.i,
" qué trinh cif ti€p tuc nhv vdy cho dén khi tinh duge H; va Q; .
- Néu biét Hy va H;, dung biéu thifc thd nhat cda (T1) s& tinh
. duge Q, sau d6 lai ti€p tuc nhu trén. Nhu vay vdi diéu kién
bién vi muc nudc tai nit, ding (T1) ¢6 thé tinh dudc céc gid
- tri H, Q tai cdc mit cdt cda nhdnh. Ciing luu ¥ ring néu tai hai
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diu nhdnh déu cho Q thi khéng thé dl:lfl\g (T‘lﬁ) du'g::, tuy _nhl\én
trong thyc hanh tinh toan khéng ¢é diéu kle_\n bién loalanaz‘;
Ciing dé th&y véi (T1) cdc gid tri muc nt}'dc va luu lu'ch;lg tr;éc
mit cdt gifta nhanh séng chi phu thude vao r.n’LIC Tlu'dc cho ‘
tai. mot ddu (H1 trong céng thitc T1) va gid tri luu lugng v
n:u_rc nudc tai mat cdt 1dn cn.

3.2.1.2. Céng thic truy todn T2

H; = piHi + qiQ1 + 1 -
Qi = vl +Qy +5
V3i cdch bién ddi twong ty nhu d3 lam véi (T1), cdc hé
s6 truy todn ¢6 dang:
p=1,q0=0,1;=0,vi=0,t1=1,8 =0.
pivt =K1+ K2y )p; /A qrpg = [(K1+ K20 )g; + K24, ]/ A
K1+ K2w, ), + K25, + K3 K4+ K5y,

i+ = A VT KT K2,
K74 K75 -(K4+K5v)K3 K6

T k2, S K+ K2y, A

i=1,N-1 (3.14)

trong dé da ding cédc ki hiéu:
Kl1=D1.A2-D2.A1; K2=D1.B2- D281
K3=D2FEI-DLE2; K4=C2A1-Cl.A2
K5=C2.81-C1.B2; K6=Cl1.E2-C2.El
K7=A1.B2— A2.B1; A=Cl.D2~-C2.D1
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Tit cOng thifc (T2) néu tai ddui =1 1a bi&t Q, con ddu i =

N biét Hy, thi ding hé thifc tht nh4t cida (T2) tinh dudc H, |, khi
43 biét Hi, Q) ding (T2) ¢6 thé tinh duge moj H , Q. Néu tai
daui = 1 bigt H, va tai dau i = N bi&t Qu thi ding hé thite thy
hai ciia (T2) ta s& tinh duge Hy, néu tai i = N cho Hy thi diing
biu thite thit nhat cia (T2) cling ¢6 thé tinh dugc H, (néu tai i
=1cho Q)) hoiac Q, (néu taii=1choH,). Cong thite (T2) dic
biét tién loi khi xi¥ Iy diéu kién tai nit va da duge mot so tac
gid sit dung /6, 56, 76/. Cling nhu céng thite (T1), tit cong thic
(T2) ta thdy rd mot didy 3 myc nude va lue Iwgng tai mét c4t
thet i bat ki (khd xa mit c4t thi nhit) vin chi chiju dnh hudng
clia myc nude va Iny lugng tai mat cdt thit nhat. Vé vit ly diéu
nay khdng phai hic nao cling diing va khéng phii hdp véi Iy
lufin v€ sit phy thudc didy kién bién.
3.2.1.3. Céng thuc truy todn T3 va mét s6 céng thite khde

Q, =tsHs+fo1 + 5,
{Hf = pin+| +q¢‘Q£+| + v, (13)

Cing 1am twong tf nhur (T1), cdc hé s8 truy todn ¢ dang
sau;

[

b -__-KSJ,-—K4; vi+l=1<7.vf; Si+1=-f{_3.ti+.f{7.s,--—K_6
NS NS NS

i=23. N1 NS = K1- K2

t7=K5/K2; v2=-K7IE; sy =K3/K2

) < ks K7 9i=K2/K7; r,=K3/K7; i=12.N-1
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{Q.::p,-Hf"r‘rl.

iéu K1,K2,... K7, di st dung thém cédc
higu H =g, H,+1t,0,+ 5,

trong d6, ngoai cac ky o
ki hiéu:

X3=B2.El-BIL.E2; K2=B2Dl-BlLB2

i+l

¢. B6i vdi nhdnh s6éng loai 3 1a nhdnh ¢é hai diu nhdnh
12 mit hgp lwu tai @6 xem nhu da biét Hy v Hy tif viéc gidi hé

K6 = AL.LE2~ A2.E] 0 phuong trinh nut.
2 . ¢ WAt o) &u biét Hy tinh duge Qu
Tit biéu thdc thif nhat cda (T3) néu biet Hn O N _ .
hosic ngudc lai, sau d6 dimg (T3) tinh lién tép duge H, Q ¥ {H it = Pin @i +CnH 7 (T8)
Ql‘phﬁi ding tdi hé thic xudt phdt (3.5). Cong thac (T3) dude O =g i +.,0, +d H, +5,,

néu trong /22/.

{c cong thiic sau: Chi ¥ riing vé dang, T8 chinh 1a T1. Nhung & day da
Trong mot & tai liu ta con gdp cdc cong thifc sau:

diing ba cdng thifc truy todn lién va phin nhdnh séng lam ba
loai s& khé t8 chifc chutong trinh va chudng trinh s& dai. Piéu

{H TR T (T4) khong thudn tién I3 doi véi T6 va T7 khi ta thay d6i diéu kién
Q. = H vt S bién, ching han trén ciing mét so dd mang sdng, tai cdc thdi
g H,=p H +Q +r (TS) diém khdc nhau, ta\i bién khi biét muc nudc, khl biét luu \Iu’Qng
{I.Q v H 40, s thi phai ding sd d6 khdc nhau do phai dfinl} 80 lai scf do6, khé
i : cho ngudi sit dung. Mit khdc cdc tham s6 d€ nhdn biét (mo ta)

nh TIMOD do céc nha thiy lyc Ha Lan

" B h¢ thdng ciing s& phc tap.
4 st dung /36, 37/ da '

Trong chuong tri ) !
thiét tap /7, 49/ va dudc mdt $& tac gi

ding tdi ba loai cong thnfc truy todn sau:

3.2.1.4. Thuc nghiém sé vé on dinh d6i vdi sai s& tron trong
! mdy ciia mét 56 cong thikc truy todn.

a. D61 v6i nhanh song loai 1 12 nhdnh bi&t muc nudc Hy '
tai bién, chiéu dwong cla nhdnh séng i bién vao nut hop luu:

{Hm = pi@ia tria | (T6)

- P& xem xét tinh &n dinh d6i vdi sai s6 lam tron nay, ta
- 18y m6t nhdnh s6ng cu thé ¢6 12 mit cdt va so sdnh bic thay
d6i ctia cdc hé s8 truy todn trong cdc cong thic T1 va T2.

Q= Qf+le+l + ti+1Q;‘+l + 554

b. D&i vi nhdnh song loai 2 1a nhanh biét luu ll.l'dﬂg Qn
tai bién, chiéu duong cha nhanh hudng ti ot hdp luu ra bién.
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Béng 3.1: ch b;:i?: d6i cita cdc hé s@ truy todn trong cong Bang 3.2: tb;ggc I;r‘zen doi ciia cdc hé s6 truy todn trong céng
thitc

) ; i S 1 |4 qi £ V] t; S;

N : ‘i " AR 2 | 1 3 0 4 0 4

2 g . 5 5 7 3 3 3 2 -2 1 4 0 4

i -3 0 0 0 4 3 3 _ 4 2 -2 1 4 s 1 4

= . o T 0o | 4 3 | 3 5 |2 -1 2 4 -1 4

2 -3 -1 0 0 3 2 3 6 3 -1 2 4 -2 4

7 -3 -2 Q 0 3 | 3 7 3 -1 3 4 -2 4

8 -3 -2 0 0 3 1 3 8 4 0 3 4 -2 4
1T > 0 0 3 i 3 9 4_ 0 4 4 -3 4
s % 0 0 3 0 3 10 5 1 4 4 3 4

ol 3| 4 Jo o0 {31013 4|5 2 4 4 4 4

121 -3 -4 0 0 3 -1 3 [ 12 6 2 5 4 -4 4

Ghi chit: p; durge vist dudi dau phiy dong, gdm [ihénA[hap phin :é
phén bic, ching han pu =~ 0,5354E ~ 03 thi phan bac Ia -3, phan

; A"V, ti, si hodc gidm hodc gilf nguyén. Tinh chat ndy vin gi®
thap phan 1 - 0,5354. Trong bang 3.1 trén chi xét phin bac.

f aguyén khi thay d8i buoc thdi gian At. Khi gidm At gié tri cla

Wic clia cdc hé s§ s& ting 1én. Bang 3.2 cho két qui vdi At =
.900s, nhung néu 14y At = 600s bac clia p; s& nhu sau: 2; 2; 3; 4;
4; 5, 5; 6; 7, 9; 10. T4t nhién v4i bic t¥ 6 trd 1én dd chinh xdc

Nhén xét: T bang 3.1 ta thiy bdc cia Cé(,: hé As(j’ hoic
gidm hoafl.c khdng thay ddi khi i ting. Bic 1(’5n’ nhat khogg \ilf(;_if
qué 4 ( trong mdy ¢0 thé dam bdo dd ch?nh. xdc 6 Cl},ﬁ' 50 :ié‘lh ,:3
chinh xdc ddn). Khi thay d6i budc thai gian At ciing s& thay

7

con = 2. ién adi cha bac vAn{E iy viec gidm At din tdi gidm do chinh xdc cda két qua
bic ciia cdc hé 55 khong thay o1 R g P Khong ting d6 chinh xdc nh ta thudng nghi. Khio sdt mot
P¥ch ‘titong ' 'dSi v6i cdc cong thie cdn lai ta thdy T1 c6 thé
bﬂpch trong tinh todn. Cdc ¢bng thifc T6 va T7 bdo ddm
ih's§ d6i vdi sai s8 lam tron theo nghia trén nhung ding
B3 cOng thiic T6, T7 va T8 s& phifc tap. Nhw s& chi ra sau ndy
 chi cdn diing mot cong thidc T8 (hay T1) va thuc hién cdch

nhu trén. )

Thy thude vao cdu hinh cia timg 1oai may tir‘ll’ll, nhu‘r:
khi tinh todn cdc mdy tinh chi hwa gilt }-ncf)t 5O 1’u'(_jnkg gid fl’l ttla
phin nhat dinh va b6 di phin duéi: nét: gid tri phan dudi bo d
bi tich liiy s& ddn dén sai s6 cho két qua tinh.
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tao hé phudng trinh tai niit 1 dd.

Vé& a6 chinh xdc clia cdc két qua tinh todn d6i véi f:eic
cong thifc truy todn khac nhau ta xét mot vi du nlfu’ cho d bar:g
3.3. Trong d6 Ty 13 két qud tinh todn thu duge biing phép ddo
trife tiép ma tran hé sé.

Bing 3.3: Muc nuéc H (m) ( tai mt theri di€m) tinh theo cdc

cong thiic khdc nhau

i T T T, T; Ty T

; = 6'582’ i 0,4(132 3,402 0,402 -0,244 0,402
2 0,335 0,335 0,333 0,339 -0,208 0,332
3 0,326 0,326 0,326 0,353 0,0961 0,319
4 0,325 0,325 0,325 0,347 ,2091 0,314
5 0,321 0,321 0,321 0,346 0,3061 0,276 |
6 0,321 0,321 0,320 0,343 0,3271 0.210
7 0,320 0,320 0,320 0,336 0,3291 0,168
] 0,320 0,320 (0,318 0,335 0,3351 0,065
9 0,320 0,320 0,318 0,335 0,3351 0,065
10 0,321 0,321 0,289 0,337 0,3371 0,030
11 0,325 0,325 0,168 0,337 0,3371 0,113
12 0,335 0,335 -0,109 0,335 0,3351 0,335

TU bang 3.3 cé thé thiy cdc cong thite T6, T7 vi 'l:’l chg
cing mdt két qud véSi To; khi i > 8 cong tht”rc T? ci?o Aket q;
sai. Cdc cong thic con lai T3, T4, TS5 cho két qua sai l(;ch i
dd T3 va TS5 vin gilt ding cdc gid tri bién (i =1 vai=12
Trén ¢d sd nhitng thyc nghiém s6 néu & wén, cng thl’fC TI s
dudc st dung trong mo hinh tinh todn thiy Ivc trinh bay trod
cdc phan dudi.
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3.2.2. Thudt todn gidi h¢ (3.5) trén hé song

Nhv d3 phian tich 3 trén ta s& ding céng thifc truy togn
T1 d€ tinh H, Q ciia cdc mit cdt cia mdt nhanh séng thudc mot
hé s6ng o6 thé & dang cay hoic dang mach vong.

3.2.2.1. Cdch mé td mét hé thdng séng (cdch so 38 hda )

MGt hé thong séng bao gdm cdc nhink séng, cic diém
ndt hop Iuu, cdc 6 ddng, cong, dap va cdc bién. C6 haj loai
nhdnh séng 1a nhanh trong va nhdnh bién.

. Nhénh tong tfc 13 nhdnh n6i haj diém ngt hgp lu,
phinh bién 1a nhdnh ndi mét diém it hgp 1wu va mét diém
bién tai day, cho biét truge myc nude hodc Iuu Iugng hay 13

Adp muc nusc lwu lugng va dd min trong bii todn lan truyén
mdn. M&i nhénh séng lai duge chia bing cdc mat it 13 ndi ta

b cdn biét cdc yé&u & thiy tc H va Q (va d6 man hodc cdc dice

- trung thidy Iyc khdc).

< Qui dinh chifu duong trén m&i nhigh: Trén mdi nhdnh ta
xdc dinh chi€u duong d€ xdc dinh chidy dong chdy. Pé
théng nhit vdi cOng thifc truy todn TI ta quy dinhnhy sau:

+ D&i v6i nhanh bién: Chidy duong hudng ra bién, khong
phén biét tai bién cho myc nude hodc luu higng.

+ D8i véi nhnh rong: Chiéu duong dude qui dinh tay y,
Pdnh s6 niit hop wu: PE mdy tinh nhdn bi€t hojc d€ mdy

W ddng ddnh & thit wr, cdc ndt hop v duge ddnh s& tha ty
tY 1 cho dén hét.

¢
L< Diénh 5§ bién: C4c bién cling dudc ddnh 8 thit o ty 1 dén
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hét. Cdc bién c6 cung gid tri cho trudc (vé muc nude hoic
hru lugng,... dugec xem li mdt bién mic du cé thé 1A cdc
nhdnh s6ng khac nhau.

< Pdnh s6 thd tu mit cdt trén toan hé thong: Cdc mit cdt trén
céc nhdnh dugc ddnh sd thit tif theo chiéu dudng cia mdi
nhdnh bit ddu tif 1 d&€n hét va hét nhdnh no d4nh lién tiép
sang nhdnh kia, khéng phan biét nhdnh nao trudc nhdnh
nio san. PSi véi hé thong sdng 16n, d€ khdi nhdm, mdy
tinh tf dong ddnh s va in ra bdng gid trj ddnh s,

Céch sd d6 héa nhu trén khd don gidn cho ngudi st dung,
khong cin cdc bo s& dic biét d€ nhin biét va ciing khong phu
thudc vao viéc cho diu kién tai bién nhu d&i véi chuong trinh
TIMOD /49/. Hinh 6 1a mdt vi du vé cdch sd d6 héa va céch
d4nh s6 khi tinh todn:

Hinh 6: Vidy vé cdch so dé héa va dinh s6
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3.2.2.2. Xay dung hé phuong trinh dai s6 c6.dn 1a muc nude tai
cdc niit hgp luu (goi tdr 1o hé phuong trinh nit) .
* D6i v6i nhdnh trong néi hai nit I va J theo chiéu duong tir I
tét J. C6 N mit c4t ddnh s& tr k; t6i ky (Hinh 6a). DOi vdi
cdc nhanh loai ndy, ngoai T1 (goi 13 quét thudn) ta ding
mot cong thifc truy todn ngude T1°, cling tudng ty nhu T1
nhung theo chiéu nguge lai: .

{H:_?:Q;"_q_;HN +Z

— — _ (T1")
Qi+1 = p;‘Qf +fo,- = Z’-HN + 5

Vdii=kN_],kN_2, ...... ,k]

]
I kI k2 ky J
Hinh 6a:

e

. Chid ¥ réing (T1’) va T1 ¢6 dang nh nhau, chi khic nhau
chiéu quét. Cac hé s truy todn trong (T1’) ¢6 biéu thifc nhu
sau:

iy - — -~ —Bl
pN"'O, qN 1 rN=0’ IJZTV_-I_;
y=A. —_-Clg,
N T N1
~- El-Clr,, — -K5 — 7z - 5-K6
S‘-—-—-‘-‘-—; p;': ; ql_=__x_,. p o= i
N1 N2 N2T Y N2
N2=K4-v,;
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Quét nguge theo Tl  cho: H,, =p_,,,,-Q,,,1 +q .,y + a

Khao sdt s6 ta cling s& thdy béc cila cdc hé s8 truy todn 1
khéng tang khi i tang. o,
) . " Tir hai biéu thnfc nay khnv Hw ta dude:

V4i cdch quét thuin va quét ngudc nay ta tao dugc mo1 - N O
lién hé gilfa myc nudc cdc niit nhu sau: 1-9,.19.w H, =0  + rov+q, (ry +Pmv BQ
) i . i = ml R

pml pml

al. Quét thuin theo T1 tir k; dén ky ta s& c6:

(3.18)
Ve P6i vdi mdt nit I bat ky c6 thé cé hinh 7)!
1 Hx-\r Ly Hk] _ Qh L 81 vdi mot nu a’ y cO eco(xe'm’m )
P, ' P, P, - JV nhdnh trong c6 hudng duong t8i miit 1.

JR nhédnh trong ¢6 hudng dudng xuat phat i nut I.
MQ nhdnh bién ndi vdi mit I tai ddu bién cho luu lugng Q.

vi Hy, = H;, Hin =H; (Hpla myc nude tai mit I) nén ta co:

l qk.v _ r;‘.N . - o - X -
- q, - p—H =0, t P (3.15) - MH nhdnh bién ndi vdi mit I tai d4u bién cho muc nudc H.
kow k oy Ay
a2. Quétngude tif ky dén k; theo T1’ s€ cé:
— | ;kl ,
_‘ik'HJ'*'— H, =0, += (3.16)
P i, D&, Py

b. P61 véi nhdnh bién ndi nit T vdi bién MQ (hodc MH),
mat cit duge danh s tir m; dén mn:

bl. Tai bién MH biét myc nwéc Hpn = BH

Quét nguge theo T1' vdi chi ¥ Hyy = Hr , Hown=BH ta Hinh 7:

;m, + ‘?_m BH
=l-—_HJ’ = Qm, + =
pm. pm|
b2. Tai bién MQ biét luu lugng Qun = BQ

Quét thudn theo T1 cho :  Hun = Pmn Qun + GunHmi + ImN :

:i” Véi didu kién tng dai s luu lugng tai nit [ phai bing
_ckhﬁng ta cé:

T PR IR MQ MH
13{‘1 ZQkN +ZQiI + ZQmI +Zin =0 (319)

(3.17)

Hoic véi trudng hgp c6 k€ tdi sy bién d6i cla thé tich nut
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véi dién tich mat F:
v JR. MQ MH dF
ZQRN + ZQil + Zle + anl ="a}_
k i m n

Sit dung cdc hé thitc (3.15), (3.16), (3.17) va (3.18) vGi
diéu kién (3.19) ta ¢6 phuong trinh d6i v4i nit I nhu sau:

qml qu
L.gL L. }
{; P Zpll n Pu Ly Pon
r.-l
_Q_bl)H(k)_'_Z( 9’;1 Loy = Z Fn +Z
Pi Pw i Pn
Z ZQ mt +qm](rmN + P -BO)
n pﬂl m pml
Trong 46 # (%) la myc nude tai nit JV cla nhédnh thd k ¢6
huéng ducng vao ndt I, va 4 () 1a myc nudc tai nit JR caa
nhdnh trong thi i c6 chiéu duong bit diu tir L

(3.19a)

Kid

>

k kN

(3.20)

MH .

¥nl +in BH

Hé (3.20) c6 thé viét gon lai nhuf sau:
a,H,+> a,H, =b,

P+

(3.21)

P&i voi mdi miit I ta c6 mot phuwong trinh dang (3.21). V4i
hé ¢6 N niit ta ¢6 N phuong trinh v6i N 4n 132 muc nudc tai N
nﬁt. Giai hé nay ta ¢6 dwde myc nuéc tai cac niit hop hwu. Nhy
vay bac clia hé (3.21) biéng s3 hgp luu ctia hé.

Nhu vay chi ¢cAn mét cong thifc truy todn T1 ta 6 thé xay
dung duoc hé phuong trinh tai nit va sau d6 c6 thé gidi trén tiing
nhanh riéng ré ma khong cin thém cdc hé thitc truy todn khdc.
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3.2.2.3. Cdch gidi hé (3.21)

Tir viéc khéo sat bac bign dbi clia c4c hé sO truy todn ta cé:

9
pkN Eil Eil

Do d6 ma trdn hé s& cia (3.20) vira thua via ¢6 tinh chit
dudng chéo trdi. C6 thé diing cdc phuong phdp thong thudng
trong dai s§ tuyén tinh, ching han phuong phip khi¥ Gauss
hodc phurong phap Crout phan ma trdn ” " thanh hai ma trdn
tam gidc. D€ ti€t kiém b6 nhd mét s6 tic gid sit dung ky thuat
Iuu trit cdc phdn t¢ khdc khong cta fla; [ . Trong thrc hanh khi
gip cdc hé 16n, nht Dong biing séng Cu long, ¢6 thé sit dung
cdc phuong phdp trong phan t& hitu han, ching han phuong
phép cia S.K. Gupta vi K.K. Tanji /28/. Phuong phdp nay di
dugce sit dung trong md hinh SAL cda tdc gia tap sdch nay.

1)_

. 3.3. Phuong phdp tinh todn thiy It trén hé théng séng cé
cong trinh

Trong thifc ti€n ta thudng phai gidi quyét cdc bai todn

trén hé séng c6 codng trinh wéi tiéu hodc ngéan tri€u, ngin min
: (cOng, d4p). Céc luat 1am viée chia cong trinh ciing nhit ¥ nghia
. ¢d hoc cia cdc ludt ndy da duge dé cip dén trong nhiéu tii
 ligu /1,-22/, tuy nhi&n ti¥ cdc ludt nay cu thé héa thanh thuit
- todn d€ thuc hién trén méy clng vdi thuit todn tinh thiy luc
| cfing 12 m6t bai todn rdt kho, bdi vi cdch mo td mdt cong trinh
 rén mét hé théng song, cdch ghép cdc luit Bm viéc clia cong
trinh v4i hé Saint — Venant néu khong khéo s& gip trudng hgp
'mit on dinh, khé cho ngudi st dung, chuong trinh tinh s& dai
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vi ton thdi gian tinh todn. Trong muc nay s& trinh bay mét
c4ch tinh todn cong trinh trén cd s3 thudt todn tinh thiy luc da
néu trong cdc muc 3.1 va muc 3.2.

3.3.1. Cdc ludit lam vigc ciia céng trinh

Mot cong trinh kifu cdng (hay ddp) s& ¢6 mit cit thugng
Iutu dng voi mue nude H, v lugng Q; mat cdt ha luu tudng ving
vdi muc nude h lvu higng q. P§ md ctda cong trinh 13 a, cao
trinh ngudng 12 zg, hé 8 t6n that p, chiéu rong cong trinh 12 b
(Hinh 8). .

Zs v

Hinh 8: Cong trinh thiy loi

C6 thé phan biét mot s& ch€ do chdy va quy ludt hwu
lugng nhu sau:

4 N&u h < o.H ( ché dd chdy tr do):

+ Néua < o.H tacé luu lugng qua cong s€ 1a:
Qg = pa(H=-2a)"? KX N
+ Néu a > o.H ta sé& c6: i
Qwr = B.uH™ (3.23)

4 Né&uh > o.H ( ch& d6 chdy ngip )

+ Néu a<h : quilvdtchiyséla
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Qe =pa(H-m"
+ Néua>h

(3.24)
: lvu ludng chdy qua cong trinh s& la
Qwp =pth(H-h)'"? (3.25)
Trong d6 13 mot tham s& thue nghiém. Theo qui pham
ky thudt cla BO dién Lién X0 ndm 1951, o c6 gid tri tr 0,75
dén 0,83, mot s& nudc phuong Tay 14y o = 2/3.
| Dé thdy néu: h = . H thi phéi ¢6 :
Qwr = Qwp
Tir 36

=gl —a

- Vanéua=h=c.H thi Qwpo=Qwr = Qm = Qpr

| Hé s0 ton thit: g =mb2g véim:0,32+0,35.

Pap ngin c6 thé xem nhu médt cOng ¢6 d6 md a = 0 hoic
| 66ithd xem nhu diu cut cia mdt nhdnh. Bip tran c6 thé xem
j diir 46 md a dd 16n. |

: Tren diy 12 bén trudng hgp thudng gip cac kifu dong
! ghéy qua cong trinh. Vdi cdc cdng trinh diéu tiét theo quy luat
E Dht dinh (ching han céng déng mé theo triéu) thi cdn ¢6 thém
| éu kién kiém tra xem cdng trinh i vio trudng hdp nio
Flro gb5n trdng hop néu trén. Trong thi€t k€ cdng trinh cling
Bxem xét cdc ludt chi ti€t hon nhu xét trong md hinh ISIS /59/.
::éng trinh lut bdo toan lvu higng cho ta diéu kién:

Q=q (3.26)
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Ciing 1am tucng tf d&i véi cdc luit khdc ta c6:
, .32 A
& Vi luat (3.23): Qwr=vH ‘ (véiv=38p)
15vH? H=-Q - 05vH"

3.4. Tinh todn thiy lyc khi ¢é 6 tri@ nuéc dgc hai bén bé

77 ERAYIRY [T

15vH?.H = ¢ + 05vH" (3:28) " é_ SOT,G "

& V6iluit(3.24): Qo =pa (A -b)" B CeT v b o3« ~1f il
'“%54-“(;1(51:3"(;):)3’* 3 et BRI 1 ~F Ofucng :i]f E
OSua(H—h) H - 05pa(H-hY"H = ¥ * Lién két

-05pa(H- h)'? (3.29) O it ki :1:::5 cong

.l b ’11’2
< Vd1luat(325) Qwp = wh’ (H' —h") )
i s o

-0,5pn(2H- 3h)(H h)mh 05ph(H-h)"“H

--------- » Dong ch?nh — Dbng chinh
-Q -05uhH-h )"
0,5u(2H - 3h)(H hy" b +0,5 ph(H- hy'"H = o a)Omico thé bs by O triz c¢6 trao dbi khdi
§ hH- h) (3.30) I qua dong litong lugng, déng Ilwong vdi
a0 ? 1a 5 dong chinh
(3.27) dén (3.30) la cdc phuong winh dang dé lap féc 'H‘ nh 10: So do dong chdy giita song va cdc 6 rupng trit
quan hé tai ndt (hop luu) ciing gidng nhy cdc phuong trinh (kin, hé)

(3.15) dén (3.18). Do t8ng Iuu lugng tai nit bing khong do d6
céc dai lugng Q' va q trong (3.27) — (3.30) dudc khi di chi :
con H' va b’ 1a an s6. Luu ¥ ring thuit todn wén khong chi 4p
dung cho cong trinh bén trong cua nhdnh ma con cho ccing
trinh ngay sit hop hwu cia ba hay bSn nhanh (Hinh 9 hdp v
cfia ba nhanh) hodc cong trinh & sat bién tai ddy biét muyc nudc

:3.4.1. Nguyén tic tinh todn

Cédc 6 chita doc dong chdy c6 thé trao d8i khéi luong va
d6ng hrong vdi dong chinh. Trong thuc t€ thudng gip cdc
Inrb‘ng hgp cdc 6 chita chi déng vai trd trit nude con c6 thé bd

gya sif trao d6i doéng lugng (dude phdn loai 12 6 uf hd). Vdi

& ha luu ng hop nay ta ¢6 thé xi Iy d& dang trong md hinh . Trong
) ' '_.'ll'gng trinh (2.11) chiéu rong B cia todn mat nuwde bao gdm

4 phan tr¥ va phan chiy, vi th€ trong qud trinh md hinh héa
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ta duta dude chiéu réng trlf twong ducng v?o chiéu rdng ]? tife 1a
ta di ké tdi cdc O trit doc dong chdy. Chz‘ing“ha? dc_)Ac m:?t doz;n
séng chidu dai Ax ¢o & trit v4i dién tich mat cim:_)t caﬁ rgu’ f.
dang xét 14 F, khi d6 chiéu rong tuong dlrc_fng’cua 6 trit 1a Bs = |
F/ Ax, dong chinh ¢6 chidu rong Be thikhi d6 B =Bc + Bs.

{Z? -0 4 % z, =R, +;Q;“k + B.; ZQZI;kAzk (3.31)
Trong d6 F"; 12 dién tich mat khu chia tai thdi diém nAr,
2, ¢6 thé 13 myc nudc trong sdng hodc muc nude trong & chita
k€ cin tai thdi diém (n+1) At Ri 12 wu lugng do mua (hodc
bdc hai). Céc quy luat trao ddi giifa cdc & hofic mot & véi song
cling dugde mé phdng bing quy luit qua céng trinh (d4p trin)
nhu cdc cbng thitc (3.22) dén (3.25) néu trén. PE€ mé phéng sdt
véi thuc t€ trong md hinh d3 mé phdng hinh dang dudng tran
- bing sy chdng cdc hinh thang ¢6 chiéu cao khdc nhau va chiéu
rdng tit nhd dé€n 16n (ba hinh nhu hinh 10¢). C6 hai cdch gidi
dé tinh myc nwde trong cdc 6 chifa kin:

N&u cdc 6 trit trao d8i ¢4 khdi Iugng va déng 1ALt<jJng _vrf;
dong chinh qua mdi lién he kiéu cong trinh, def_ﬁC phe'ml{?aé L
& tr? kin (Hinh 10b) va n&u khong can quan tdm cl:u txft e,n
bitc tranh ctia 6 trif thi ¢6 thé md phéng d ¥ nl}u' rz}ot ljo clqm‘a
hodc mot doan song. Tuy diéu kién cu thé ta cko thimo .phc\)ng
5 t;'ff nht mét nhdnh cut mét dau cdn .m(_jkt da:.}_ ndi \r’é'-l clilorzg
chinh qua cong trinh, hodc nhdnh ¢0 hz'n (jau flOl \:61 l‘ial I'(ﬁ' Oﬁfr
nhiéu) nhdnh chinh qua cbdng trinh. Kh}? dz: md phon% 6 t’ nA
ot nhdnh séng (hay hd chifa) ta o the su dung Ehuz;it t?axj néu
én d€ tinh todn binh thudng ma khong cﬁl;l c6 xuf 1.y gi ilac
biét trong thujt todn. L § ring tinh todn ‘thuy }LIC kfil c6 ,cong
tri;m khong ¢6 gl mdi, nhung cach ghé]:p,vao mot th'uat’toar\l vzl;
mot chiuong trink da ¢4 sao cho ddfl g.lan Ch(i khz.u _ﬂtii vz: ;n
dung lai cn c6 nhing thd thu4t nhat dinh. Phin gidi thidu tr

4% mot thi thnat.
?4[3. Tinh todn 6 tri2 kin trong md hinh SAL

+ Giai theo phin budc (nta 4n): Vi trong mét bude thi
~ gian myc nudc trong sdng bién dbi nhanh hon trong cdc &
- dong, cho nén trong mdt bude At ta gidi phucng trinh (3.21) déi
. véi hé thong song trude dé€ tim muc nudc trong sdng, sau dé
 gidi 4n v6i hé (3.31) chi gdm muyc nude trong 6 ddng (& day cé
- st dung mot qué trinh 1dp biing cdch chia nhd thém budc thdi
gian va trong cdc budc nhd nay xem su bién d8i cda nude séng
13 tuyén tinh). Céch gidi ny ddn gidn hon vé tinh todn va 1ap
- trinh nhung vén bdo ddm d6 chinh x4c.

Pay la phin dya trén tf twdng cda mo hinh SOGREAH

e s ginh + Gidi 4n hoan toan: Nhi néu trong /60/. Theo cdch gidi
nhting d4 ¢6 nhilng caiien n at dinh.

ndy, trong (3.31) ¢d z, (muc nudc trong 6 trif thit &) va z; (mufc
nuGe trong O trit thit { hodc mat cit sdng ¢6 lién hé v4i & trit thit
k) déu 12 an c4n tim. Mit khdc hru hrgng trao ddi Qy; ciing la
ham s& clia z va z. Nhv vay ta s& ¢6 hé phuong trinh gdm hé
(3.31) va (3.21) ma 4n s8 13 muc nudc tai cdc hdp luu va muc

Nh qui dinh néu trong 3.4.1, 0 trif kmA 1a \céc ? cé‘tra(;1 de‘,o"é
dong chdy véi dong chinh theo mdt quy lut [.130 day tuy At hu
chénh léch myc nude trong d va dong chinh. G:ong theo mo‘ ?
SOGREAH, myc nudc trong & thit i dude tinh bang phudng trint: ,
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nude trong cdc & rudng tri. Thudt todn giai s& phdc tap hon

nhut trinh bay dudi diy:

W3 \
Zas /
W2
Wi .
Zy \ < z‘”?.'d
- :

Hinh 10c: Mt céch so do héa dang dudng tran

Gia st 6 ruong th k ¢ myfc nude tai tim duge k¥ higu
13 7. O rudng nay dugec néi vdi mot doan sdng nim giita hai
mat citi va i+1. Gid sit P 1a luu hugng trao ddi giita 6 rudng va
doan song; ding khai trién Taylor ta c6: :

* aP” aP
p= Pn+l(zs ,zk) P"(Zg ,zk) : Az +— o Az (3.32) \
Trong do:

Z; —(H +H,+l)/2 Az, =z} = 2y; Az, =z, ~z;"

vi trong trudng hgp nay ¢6 thé viét lai (3.32) dudi dang:

n " opP"
1ap‘ AH P AH +
0z,

n
i+l?

P~ P"(HL, H!, 20 )+

i+l

Az, (3.33

Z,

Trong d6 céc chi s8 n vd n+] tuong ng chi gid tri § 1
thai gian t va t + At :
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Néu ciing ding sd dd sai phdn nhu (3.4) va ciing thuc
hién tuyé&n tinh héa nhtf trén ta ¢6 hé phuong trinh sai phin sau
ddy vi€t cho doan sdng nam giita hai mat cdti va i+l:

AIH + BL.Q, +C1H

w +DLQ,, = El+Rlz, (3.34),
A2H +B2Q +C2H, +D2Q,, = E2 (3.34),
“;il Trong d6
Al—Al __I.Q.I?_..’
- 2 0z,
- 1 9P" op”
+ El=El+P"{z ,z, )~ ——H", —H' }- ——2:
(1 k) 23Zi( i+l 1) azk k
Cl= C1—1@—, Rl = [
Z.

i k

";{Vﬁi Al, Bl, CI, D1,.. D2, E2 ]1a cdc hé s8 cda phudng trinh
p(3.5). Chui y raing néu khéng c6 6 rudng, nghia 13 khéng cé
gong trao d8i P thi hé (3.34) chinh 14 hé (3.5).

V@i trudng hop nay cong thitc truy dudi trong tinh myc
: va lun ludng cho titng nhdnh séng sé& dudc thay déi.
flrong cong thitc truy dudi (T1) chi ¢6 muc nudc tai cdc mat cdt
ong song. DE tinh 4n dong tran thi myc nyde trong 6 rudng
Jss tham gia vio cbng thiic truy dudi nhv cong thic dudi day:

7 Truy dudi thudn:

= H =p,Q +q.H; +x,z +r1

=1.Q, +v.H, +m.H; + w. .z, +5 (3.35)

D

_ glﬁ tri xudt phét clia cdc hé so truy tnifng s& 13:
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- tht i cling 1a phudng trinh (3.31), trong d6 z¢ ¢6 th€ 1a myc
- nude trong 6 rudng k€ cdn hodc muc nude trong kénh séng ndi
© vdi rudng, va 6 thé viét lai dudi dang: *

pp=90 5 4, =15 zn=0; ra =0
va truy dudi ngude bing cong thic
H, = pi Qi+ Q:-H'jn + % 2y F r

| ZA3R.Zk + ZB3m.Hm+C3.zi=D3 (3.39)
Q.,, =t/.Q, +v{H +m Hy +wWi .z, +5] (3.36) -

m=l
: Trong d6 K va M 1a s 6 rudng va s& mdt cit song noi
- vdi 6 rugng thit i, con A3, B3, C3 va D3 14 ¢dc hé s& dutge tinh
- qua cdc dai ligng da biét.

céc gid tri xudt phdt cda cdc he s6 truy trifing ngugc s€ la:
+ ot . + —
pn=0 3 gw=1; xn=0 rw =0

Cic cbng thic (3.35)-(3.36) dude thi&t 14p vdi gid thi€t chi cd
mdt & rudng gin véi mot doan. Né&u ¢6 K 6 rudng gin véi mot

doan thi (3.35) va (3.36) trd thanh:

. P& khic phuc hién trong dao dong, ddu cta dao ham
¢ling duge xem x€t trong qud trinh I4p trinh.
5. Tinh tosn mua trong mé hinh thay lye

K
H, =pQ +q;.H;, +me'zn T L

n=!

Lugng mua (hodc bSc hgi) trén séng hodc trén céc 6
dong dong vai tro lwu lwong gia nhdp q trong phuong trinh
 (2.8) hodc luu lugng R; trong (3.31). Mt sdng s& nhén true tiép
Illrdng muta, con d6i véi cdc & ddng dong chdy chiju sy diéu tiét
icda I6p phd mat d6i v6i phan khong bi ngdp. Dugi diy gidi
hiéu mot cdch tinh lwgng mua cho cédc 6 trit duge ding trong
td hinh SAL.

K
Q. =t.Q; +v.H+mH;+ Zw{n.zn + 5, (3.37)
1= 1 1 1 1 e
X + “+
I-li =p|+Q-.+q:—HjN +me'z’n +ri

®
Q. = tr.Q; + vi H; + m; Hjy +Z“":n 2y + 8 (3.38)
- Lugng mua R; trén ting O dugce tinh nhu sau: Toan b6 6
jhodc luu vuc) nhan mot lugng mua vdi cudng d6 p, tuy nhién
fhi trén phin ngdp nudc (cda 6 rudng hodc cia mit sdng) voi
li¢n tich mét F, s€ nhan tryc ti€p lugng mua véi luu lugng:

Qm}' = Fnop

. Trong khi d6 trén phin khdng ngip véi dién tich Fy, sé
jhin mot lugng mua va chiu sy diéu ti€t mat va vi viy chi ¢6

Tuong ng vdi cong thdc truy dudi thudn va truy du01
nghich. Cdc gid tri xuét phat cda hé sd truy tritng cling glong
nhu d6i véi (2 8)-(2.9). $ day z 1a myc nudc & tam mdi &
rudng, chi s& n chi rubng thit n. Chd ¥ ring j,, jn tfong ing
véi mit cit diu va mit ¢4t cudi clia mot nhédnh.

Phwong trinh mo td sy thay déi myc nudc trong O ruéng) _
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mét lugng nude vao phan ngdp véi luu lvong: CHUONG 4
sz = Fkn.r

: MO HINH MOT CHIEU VE
& day r 12 hé s6 dong chdy mit. Nhu viy tong lugng mua Q

a LAN TRUYEN MAN TREN HE SONG
trén & chda s€ la:
R, =Fpp + Finr (3.40) : Khi xem ring trong cdc ving trit nvdé, d& min khong

thay ddi hoic thay ddi khéong ddng k€ theo thdi gian, phuong

trinh md ta qud trinh lan truyén cla nudc man cé thé viét lai
- dudi dang:
o8 o 'S 164D oS
—ty—=0 + — —
ot Ox ox* A ox ox
, Trong d6 u = Q/A 1a van tSc trung binh trén mit cit
- ngang, G(S) = 0 trong trudng hdp ldy nude (bom, tudi), G(S) =
g{ Sq — S)/A trong trudng hgp b8 xung mrdc véi Sq 12 d§ mén
ctia ngudn nude b xung.

) 1 6AD ) .
S0 hang 1 ox thudng c6 ¢d tr 10 tdi 107 trong

khi d6 van toc u trong dong tridu ¢3 10 vi thé khi gdp s6
. hang nay vdi u ta khdo sdt dinh tinh phuong trinh sau day:

Hé s6 dong chdy mit dude xdc dinh bing cdng thic:

. 5_[(%]2;3 . (p_,ﬂ)m} (3.41)

Vi £1a hé s§ dicu chinh dong chiy mit, rp 12 hé s6 96ng
chdy mat tai thdt diém nAt. Cong thitc (3.40) duge dung dé tinh

lwgng mua R; trong (3.31).

+G(S) (4.1)

oS o8 d’s
2 vl-ple
ot Oox o’ (4.2)

véi U =u(l+¢) =—Q~ 1-——1~§4—2 ; & dude xem la hé s& hiéu
- 0 ox

- chinh.

(4.2) 1a phuong trinh loai parabol, ngoai nghi€ém chinh
‘xdc v4i trudng hop U, D khdng d6i, cde trudng hgp con lai déu
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dugc gidi bing cac phuong phdp s ma phd bién 1 cdc phudng oS U
. U9
phdp sai phan. VLS — U= —8.8, + =25, A + %ES AP (4.6)
4.1. Mjt s& so do sai phan d6i véi phuong trinh tai khuéch VU™ 50:
tin va van dé khuéch tdn sd cda cdc s¢ dd bling cdch R
- vl - " . i d as - U 9
danh gia sai s6 x3p xi ULS—U 5= =—-(5,08, + -—-—(S AL+ =28, )AL+ (47)
Ky hiéu cdc todn tf sai phan L; va L; theo quy tic sau: o5 |
_Ee I
LS = —(?-'—S— ; aS L § of (S,,)&I-F-——(Sm )AIZ ------ .
1 ; LS = (4.8)
ot x

92

Trong cdc tai liéu ta thudng gip cdc sd dd sau day

4.1.1. So do sai phin theo huong (hay so do ngugc dong

Trong d6 ky hiéu §; = x; - Xl , =Xy, -% 0 It trong
50 thdi gian. ‘ .

Vi sd db nay cdc toan tit L, va L, ¢6 dang: - %p xi nh
: sau:

Los =——plszit - e -0t -7 @)

o, 128 = (= 5,0) 100 = s15) + (1= B2, -5 )]

Né'u Uin+l<0 5 ' (4.9)
;-LS——~—[a(S"‘+*' S+ (0 -20)§ ' -8 gk

L,S- lolsy - s (i-o)sr -sn)] - @a) - - O (j"i'o))]

X —X

i i1

} ' Trong d6 o dugde goi 1a hé s6 phan tich. Bing c4ch khai

nélu Uin+l > 0 oy A
Rrien Taylor cdc s& hang trong (4.9) va (4.10) quanh diém x,, ta

LS = (s - 57) (0.5) [ 1Y hid X~ X115 ta c6;
Y . P - N P LS — aS e Al 2
Bang cédch khai trién Taylor quanh diém x; va t, ta co: 1 FY ( ) N )

B n+l .
Vaiu;" <0 ; s U ve (4.11)
S = U P —(S“ )&+ —-—(.S'” AL+ —— m (S, A +

(4.12)
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Nhdén xét: Cac s8 hang niim 3 v€ phdi clia cdc cong thife
(4.6), (4.8), (4.11), (4.12) 1a c4c sai s8 do x4p xi cdc dao ham
theo x va theo t bing cdc todn 1 sai phin L, vi L, theo cdc
cdng thitc (4.3),(4.5) va (4.9),(4.10). Péi vdi cdc dao ham theo
X trong phdn sai s6 déu c¢é xudt hién s6 hang dang ud Sy,
trong dé § lién quan t8i cdc budc chia 8, , &, 8: . S6 hang nay
cé cing dang vdi s& hang & v&€ phii cta (4.2). Nhu vdy néu
trudng van t6c U va ludi chia 8" sao cho 8" ¢6 ¢3 cia hé s6 D
hoidc 1dn hon nhiéu lan thi viéc x 1y ti€p s6 hang bic hai DS

trong (4.2) s& khéng con ¥ nghia hodc thudng néi so db dua
vao hién tugng khhuéch tdn s6 lam mat ¥ nghia clia qud trinh |

khuéch tdn (phin tdn) vt Iy. Mit khic trong (4.3) va (4.11) ta
thiy c6 s6 hang —§ ;

n?

trong tinh todn thudng bit gip cdc dao dong séng.

Ciing chi ¥ ring trong thuc ti&n tinh todn Iuwdi § khong

thé cho ti€n téi 0 dugc, do d6 bing so dd sai phan trung tim {

hodc so db theo hudng ta déu gip hién tugng khuéch tdn s6,
Viée dita thém hé s6 o s& xuit hién thém mot s8 s6 hang trong
sai 0, cdc s6 hang ndy sé mat khi cho & = 0, vi thé trong
(4.10) chi nén 14y dnh hudng cda diém i nhu (4.5), budc thdi
gian At dit nhd thi s hang chita S, vin cdn tai trong sai s6 ché
nén di Ax va At nhé ta vin gdp hién tugng khuéch tén s vi}
cdc dao dong séng. Chi tiét hon vé hién tugng khuéch tin s
d8i v4i phuong trinh tdi c6 thé xem trong 134, 40\.

Trong (4.9) va (4.10) n€u 0 =0, 8 =1 ta c6 sd 6 4
hoan toan clia Stone; khi @ = 0, 8 = 1/2 ta ¢6 s 5 Crank:
Nicolson hay la wng vdi cdch chon clia sd d& Stone — Briar
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chinh s§ hang niy lam cho phuong |
trinh chuyén tr d%ng parabol sang phudng trinh séng, vi thé |
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dugc sit dung trong /37/ va dudge xét trong /40/ .
4.2. Mt 56 tidu chudn ddnh gid cdc so dd so
| 4.2.1. M4t 56" khdi nieém xéc suét va dai ligng ngdu nhién

| ‘ Mot dai ltgng nglu nhién lién tuc X ¢6 ham mét 46 f(z)
- thl ham phan phéi cda né tai vi tri X c6 dang: A

F(x)= [ f(2)dz (4.13)

Gid tri trung binh cda X hay k3 A i
G i y k¥ vong todn hoc cia né
f-rdl_rgic dinh nghia nhi sau: -

[ 5f (x)dx

-

M =
(4.14)

Pai lugng ngiuv nhién qui tim 13 dai lugng X - MX

_ rs.gg sai hay mdmen bic hai ciz né 13 dai lugng:

M= MICY - MX ) )= [(x - Mx)? £(x)dr (4.15)
PhL-rong sai la dai lugng dic ttung cho mic d6 phan tin
janh gid u trung binh, o

Khuéch tdn tit nguon cé cudng d don vi

B 0 v6i cudng d6 don vi vdi hé s8 K = constant, thi phvong
P 4.2)co dang (ding K thay cho D):

i - . . . ..
. Neu chi xét qud trinh khuéch t4n thudn tdy t¥ ngudn taj

oS a’s
—=gZ2
o o’
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V2 nghiém ctia n6 s& 1a:

2 Hodc & dang r&i rac:

1 e

Tankr e

C6 thé thay gid tri trung binh MS = 0, tifc 1a gid tri trung

binh cia khodng céch tif tam phan b& téi gdc 1a bang khong,
phuong sai cia phan bo S s€ la:

S(x,t)= N
M = Z]: S(x;,t)Ax, 4.17)

 ii) Bdo toan van tdc dd]
c ddi Iwu s duge biéu dién qua gid trj trung

_, *® 2 2 _ X i‘ S ( )dx
DS=X = eKP(-—)dx 2Kt i = | x8(x,)—

Va tir d6: . Hoic & dang rdi rac:
1dX (4.16)

2 dt

(4.16) cho dd khuéch tdn quanh vi tri ngudn va thudng
duge dimg dé ddnh gid h s6 { khuéch tdn trong do dac. i

1 &
=3 & %S (anas (4.18)

ji) He 50 khuéch tan s6 biing khong, hé s6 niy biéu dién qua

hrdng sai cul i ita ;
Butdng sai cia dai lugng qui tim (MO men trung tdm bic 2).

D&i v6i qué trinh tal thuan tuy hat 1dng khdng thay &
tinh chdt, do d6 vdi mot sd a5 sO bat ky 4p dung cho phu’d ,

b
2 —
- Y dx
wrinh tai néu khong c6 hién tugng khué&ch tén s3 thi X' =0. :[(x )78 (x0) M

. < & dang ri rac:
4.2.3. Mt 56 tiéu chudn ddnh gid 50 86 5§ pec 0 dang rol rac:

Do § nghia cia cic dai lutgng néu trong muc 4.2.1
4.2.2, do ¥ nghia cGa ham phan bd F(co) = }, do ¥ nghia &
qud trinh tai, a8 khio sdt mot sd a5 s6 thudng xét né trong §
trinh tdi xung don vi va ding céc tiéu chudn nhy sau:

o ‘”““Z (x, X)ZS(X[J)A (4.19)

. e d6i Iuu 55 12 dai lu'dng A, con hé s8 khuéch tén s&

tu’v61 (4.16)1a 1 X dai flAl'tdng khéng Am.

i) Bdo toan khoi luong 2 At

godi nhilng tiéu chuin trén, do ¥ nghia cia ndng

b
M = Is(x,:)dx gphai 12 cdc dai lugng khong dm.

_CU s3 cﬁa’ nhitng tiéu chuin dua ra § trén ciing 12 co s&
._- ong phip mémen, vi (4.17) — (4.18) va (4.19) 1a cic
96 :
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(GS "+FS', =H +C
HS "+GS ", +FS§ ', = 0

momen bic 0, 1 va 2 clia ndng d6. Noi dung clia c4dc phuong
phdp mémen & cdc mdmen tudng dng cla nghiém chinh xdc
va nghiém s& tri phdi bing nhau, tuy nhién phuong phdp niy
phic tap.

(4.23)

HS '\, +GS 'y _,+FS ', =0

4.3. P4nh gid tinh x4p xi cla s¢ dé sai phin tring tAm trén -
(HS '\ ,+GS ', ,=0

cd 56 cdc tiéu chudn bao toan

Sd do (4.9) va (4.10) 4p dung cho phudng trinh tdi thuin
tiy dua dén hé sai phin sau (ludi khong gian dugc chia déu
vdi bude thdi gian Ax):

HS_ +GS. +FS., =(H+C)S,, +GS, +(F - s,

(4.23) 12 hé phuong trinh 3 dudng chéo, ¢6 thé gidi bing
phuong phdp khit dudi sau:

SNt = PiSN—i-1 (4.24)

trong d6 p; 1a cdc hé s6 khit qudi dude xdc dinh nhu sau:

(4.20) =
trong d6: P=-HIG; piy=-HAG+p;F); i=123,..,N-3
F=20+CH coult | =(H+C)(G+py_F) (4.25)
H=2a-C8 Ax (S8 Courant) (4.21) n
G =2(1 - 2c) Ta sé& xét tru'cmg hgp U > 0 va do cédch chon dnh hudng

beda cic di€mi~1 , i i,i+1c6th€1dy G=0hay 0<6<0,5 Dé
gndng A ludn ludn duong, Y (4.24) ta phii c6 piz0. Tip, 20
i#c6 H < 0 hay o <0,5.C.0. Dé thdy néu p; = O hay H=0 thi
k0v611—2 » N-2vakhido S, =C/G,5=0,.., S\
F = 0.

jis::

H ne

S’ 1a néng d6 tai x;va t + At , S; 12 nong d6 tai x;, tvei]
xe€[0L}vai=0,1..,N

Ta sé& xét ddp iing cia (4.20) vdi xung don vi dit tad
x = 0, khi dé diéu kién bién va diéu kién diu nhu sau:

Diéu kién ddu: $(0,0) =1, S(x;,0)=0 viii=1,2..,

Piéu kién bién: $(0,0)=1,8(0,t)=0,S(N,t)=0
vdit> 0. (4.22)

P& bio toan khéi ladgng : 8;° = 1 va ta ¢6 hai diéu kién:
H =0 hay2a=C.9 (4.26)
Si”=1 hay2(1-20)=C

(4.20) vdi c4c diéu kién (4.22) c¢6 thé viét lai dudi dang: . D& bio ddm Sn dinh tinh todn 0,5 <0< 1, vdi gia trj nay

aB tr (4.26) ta c6:

98 99

hcold.vn www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn




www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn wwil.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn

¥ hai snh 13 .
V6i0=05 :C=1 via=025 2i phuong trinh nay suy ra:

VGio=1 :C=23vaa=13 (497 Sie%(i_H_tQ_ s, = ZHH+C)
- FH G* - FH

Véi=2/3 : C=6/Tvaoa=2/7 h .

. . : : y Chi ¥ : BE ndng d6 ducng phii c6 H < o 2 A
Nhv viy dé bdo toan khoi lugng tuong dng vdi 6 vi o R b nay s& 12 - g g phai ¢6 H <0, khéi lugng ctia phan
chon trde cho so dd thi s& Courant chi nhian mot gid tri nhat
dinh. Trong thuc t& tinh todn s6 Courant ludn bién d6i, vi thé

khong thé dat dugc diéu kién bdo toan khdi lugng.

y = (C—HYH +C)
G®- FH

(4.28)

@ Vi trung binh:
Dé thdy trong trudng hgp nay vi tri trung binh clia phin i

- — 2
bS12 X =Ax,vavantdcddile A _ 4% didu kién bdo X:J_(Z,-'S;_Ax)___((?—.?H)Ax (429
todn van t6c ddi huu cho: 4 At | M 5 G-H '
At Phuong sai:
=;A_)C_ hay U-§=C=I 5
At w2 _ 1 - —2 - Ax%G
PRI SV TN N2 I H  (4.30)
Mg; ' G-H

c6 nghia 14 vin t8¢ d8i lwu chi dudc bdo toan khi s§ Courant
bing don vi. Cudi ciing phuong sai cta phin b8 ndéng 46 min
trong trudng hgp nay la:

X2 =Ax2-Ax*=0

Tir (4.30) 15 rang so d6 chi khéng c6 khuéch tdn & n&uy
i G hodc H = 0, ngoai ra ta ludn ludn gap hién twgng
Béch tan sa.

R ~ - s N
Nhw vy trong trudng hgp hé s& Courant = 1, ¢6 thé da e bdo toan van tde d6i luu tir (4.29) ta c6:

duge bdo toan khéi hrong, bdo toan van toc ddi luu va khong G-2H=(B - H)C (4.31)
cé khuéeh tén s6 (oo = 0,25, 8 = 0,5 ); chi ¥ ring ta xem P1 Va dé ba . -
’ N\ / u a0 toan khoi lugne tiy (4. :
0, tic 12 néng do chua lan t6i bién dwdi. Néu p, khic 0 thi bl e 2( 28) 1a suy ra:
todn trd nén phitc tap. Xét trudng hop doan L chia 1am 3 doar - (G-HH+C)=G*-FH (4.32)

i {4.23) ta ¢
GS)+FS;’)=H+C
HS]’ + GSz’ =0

. Dé& thay diéu kién (4.31) va (4.32) khong déng thdi thuc
. Tit nhitng phan tich trén cho thiy so dé sai phn trung
B khong loai duge khuéch tén s& va khong déng thdi bio
- glrc_!c khéi Itgng va vin t6c ddi hou. Trudng hgp s6
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bai todn:

trén dudc thyc hién nhung chi véi a = 0,25 va6=0,5. Bai todn 1:
Xét trudng hop o = 0 , © = 1/2 fong Wngvdi so 46 Crank - %+ u%i—' 458, =0 (4.34)
Nicolson, tif (4.28) ta co: S;=Skhit=t, (4 34a)
_4+6)C PEéM =1 thi C = 1,757 Bdi todn 2:
T 16+ C?
T 2 e X aas L= ;—aa—( DA —-——-‘365 2y - (4.35)
t X X
— CHA g —=4C hiC=1,236 .
X = 2(24++C? X be 5, S, =8, (4.35a)

Va phuong sai: Sau khi gidi bii todn (4.34) véi diéu kién diu (4.34a) sé&

2 2 ' BB tim dugc S,™! = S,(x, tye;) sau khi gidi bai todn (4.35) véi diéu
- ZCAx s 1 X _ LI thé? AX | A 1 L Ay In+j
X = T C bé ——-=0chice kién ddu (4.352) s& tim dude S;™" = Sy(X, tas1) vA d6 chinh 12
0 hosc C =0 b aghiém x4p xi cda bai todn (4.33) sau mdt bude thoi gian At.
=0hodcC =

| Chi ¥ ring nghiém ciia bai todn 1 1a diéu kién diu cho bai
j todn 2. Biing cdch tich phan (4.34) va (4.35) 0 t, dén tay , SO
dung cdc didu kién (4.34a) va (4.35a) d& dang chi ra ring khi
E At 0 ta ¢6:

[ 88, L, 98, L as, =L 9 (py 252

' ot dx - A Ox ox
3;?,3 ndy cé nghia S, 12 nghiém cia (4.33).

%

K42, Diéu kign bién tron g phitong phdp phén rd

Nhifng phén tich & trén cho thiy sd d sai phdn nf’)i chl:: !
va dic biét 1a so dd sai phéan trung tam }(hong bdo dim 30N
thifi khong khuéch tén s6 va bdo toan Kkhéi lwgng.

4.4. Phucng phap phin ra € gidi phfdng trinh tai khuéd
tan -
4.4.1. Ngi dung ciia phitong phdp phén ré
Theo /39/ viéc gidi phuong trinh

Dudi diy s& dé cip t6i mot céch cho diéu kién bién doi

05 8. ¢.10(ps® (4.33) 0i (4.2) khi c6 thém s6 hang ty do f:
_._+u5--+ oS = e DA =~ ) ._ rém oG |
Y Sl % 4% Pt/ (4.2)
trong mot budc thdi gian At dude dua vé gidi lién tiép ¢ x X

103
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Thé cc gidribién S =a” va Sy =b" vio (4.39)

Vgit>0,D>0,x€{0,1] , f 12 ham dd biét cling vl
ta ¢6 phuong trinh 6 dang ma trdn nhu sau:

didu kién ddu va diéu kién bién sau ddy:

SO0 =a®), SAH=bD). SEMH=gx) (436) o8 8T ST  p B, S
(4.2) & dugc phén ra thanh: ot 2 '
0 Trong d6 cdc gid tri bién di dugc chuyén vio v€ phai,
W, tuy = 4.37)  cdc ma trdn L va F ¢6 dang:
y" =5 w 2D D ;
A .~ . a =t - PR 0. .0
Va diéu kién bién h h h
u D ¥ 2D D
¢ -Do, =1 L=1-(G+77) 2t S B 0
"o f+] 8
R (4.38) O Orvoreeers O ~ (L %) i+2—?
| BohY R RE

Vi diéu kién bién

Vin dé dit ra Ia chon didu Kién bién ciia (4.37) va (4.38) . (3 b )ann +a"
va ham f; sa0 cho chiing c6 quan hé voi a(t), b(0) va f dé_ bk 2
nghiém ciia (4.38) 12 nghiém xap xi cia (4.2)". | A ,, -
Xem ring u > 0 va phan doan [0,1] thanh N doan chiéd S F" =\ fr
dai b, ky biéu: N e
Yy : A=u-§;-D§2§ : 15 =f1[x,n+-;-]- h.fz,N-: +h—2[-—u2 J _

" BGi vi ma trdn L c6 thé phén thanh L, , L; v3 d& thiy L, ,
Jong iing vdi ludt sai phan cla cdc s hang u—- va 5,0
fgm cd xit I diéu kién bién. & gl

- TiY (4.40) s& c6:

St dung phuong phap Crank — Nicolson cho (4.2) Ay
dudc: : :

r+] + S" n 439)
ot 2 z? T i
"=(E - 1L + - L)S"+ (B = S L)TE"+ o(x*) ) -'
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Trong d6 E 14 ma trdn don vi va di st dung khai trién

sau ddy: (4 a™ 4a° __[_)i__a:'_i-_zi £,
) ‘1:1- 3 h 2 £,
T . T T 0 n
(E+EL) ! :5-5“71} +o(r?)  (442) gh= 0 I 4
. L]
Xét sa db sau day: |0 | D b"™ +b" .
n+l/2 _ qn n+ls2 " | h2 2 . fr
S S + Ll S +S — Bg{l) (443) - | T2N-1 ]
T 2
g+ _ gne1r2 o S 4 g2 _ Re® V6i cach chon nhwr vay cdc bai todn (4.37) va (4.38) s& 1a:
i
r 2 2 v, tuy, =0 9, -Do,=f
. .o N e (0 _x ( x <. A
Céc toan tf B, R vd cdcham g"”’ va g’ s& duge xdc dinh | y"=38" 437y |p" =™ (4.38)
sau. i )
e . st = all =
Tir (4.43) ding khai trién (4.42) v6i mét s6 bién doi s& dugc: v{0.1) = a() 9(0,2) = a(1)
L@(L,1) = b(2)

’ K&t qui twén ddy xét cho u > 0, néu u < 0 hodc u thay ddi
- ddu c6 th€ dng dung cdc thé tuc twwong ty . Trong trudng hgp
nay doi vdi (4.37)’ néu tai u (0,1) > 0 thi phdi cho W(0,t) = a(t)
-edn tai muit cudi u(l,t) < 0 thi phéi cho W(1,t) = b(t).

2
5™ = {E (L, + L2)+%[(Ll +L) L+ LL ]}S T (4

[E—%(L, +1, )]ng(” +[E--;-(L2 + L ):lng(zl +0(r?)

his

5 Nhu viy trong bai todn phén rd ta ¢6 thé st dung cic
diéu kién bién cda bai todn xuat phdt véi cdc sai s6 nhf sai s§
ofa 50 d6 duge sit dung cho bai todn xuit phat.

So sdnh cédc s6 hang tong tng cla (4.44) va (4.41) s€ ¢ :
B" = BgV+Rg?

Luu ¥ ring & ddy ta dd xem L, va L3 ¢6 thé giao hod
duge. Bay gi¥ ta xdc dinh B, R, g va g? sao cho viée s
dung diéu kién bién 12 dé dang nhit. Néu déngnhditB=R =

W.4.3. Thuc nghigm s6 trong vige gidi phuong trinh tdi thudn
tiy

Nbu dd néu & muc 4.1 va muc 4.3, cdc so db sai phan dudc

va:
t v6i phuong trinh tai déu gy ra khuéch tan s§ va khong déng

bdo toan duge khéi lugng va van tdc d6i luu, vi viy cin
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chon mdt phudng phap & nio d6 gidi phuong trinh tai dé loai
it 15 da khuch tén 5 va nhu vay gilf duge y nghia cla sG

hang tdn xa. Nh  néu trong /7/ viéc sit dung phuong phap phén
r 1a cdch hop Ii, vin dé 1a tim sd a5 s6 cho phuong trinh tdi.

4.4.3.1. Phuong phdp ddc trung gidi phuong trinh tdi

Theo quan diém Lagrange c0 thé xét bai todn tdi nhu
sau:

Mbt hat 16ng & thdi diém t nim tai didm A, véi vén toc u
hat 1éng s& dich chuyén theo mét quy dao nao ds dé dat tdi
&iém B tai thoi didm t + At (xem hinh dudi). Trong qué trinh
tAi thudn tdy hat 16ng khong thay 4&i. mat do tai B s& bang mat
dd tai A: S(B,t+At)=S(A,t)

t+AL —Fe
t A .‘- -
_,._.-..—.——
Ax

Nhu vy € xdc dinh dude néng d0 tai diém B chi cén di
nguge lai quy dao tdi di€m A, tai ddy ta di biét nong dd (ndng
do tai A dugc bi€t trude hodc biét qua cdc diém lan can). Qué,
trinh vifa m6 ta 14 ndi dung cia phuong phép dudng dac tng

d6i v6i phuong trinh tai. Trong phudng phip dic trung c6 b
budc cdn ti€n hanh: '

- Xéac dinh chan dudng dic trung A.
. Noi suy gid tri tal A qua cdc gié tri da biét.

P6 chinh xdc cia phudng phip dudng dac trung p

108
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trong /24/.

Phuong trinh xuit pht:

af a3
—-+U(x,t)‘—a'—£—+o'f=0 ;o o220

- (4.45)

D& don gidn tnrdc tié 5i ¢ = 0 véi
o g nxétvdio=0vdi x e [x;,xy]vat
o

o
” +U(x,;).é; = 0 (4.45a)

biéu kién diu : f(x,0) = fo(x)
. Piéu kién bién :f(x1,t) = fi(t) néu Ux;,) 20
f(xn,) = f2(t) néu U(xp,t) <0

(4.452) c¢6 ho dic tnmg dx = Udt va hé thi
3 3 5 = t va h t - .
tnmg cho df = 0. é thic trén dic

. 'Gf& thigt: Trong khodng tich phan At , U chi 1a ham cfia x
tri céa U duge cho tai cdc diém x, , X3 , ... , Xn; gitfa cdc khodng
s Xiet], U duge xem nhur mgt ham tuyén tinh U = ax +b.

| Ham f:(x, t) tai 16p thdi gian t, dugc cho tai cdc diém x,
= :fN, giita i:éc di€m [x;, X;+1] ham f duge xap xi bing mﬁE
p ndi suy két hdp tuyén tinh vi parabol tdy theo d6 ddc cia
f, hodc dugc ndi suy biing mot ham spline bac 3. -

hThuEit todn so".'i)() U khong phu thude t (trong mdt burde
fcho nén trong 11}01 khodng [ Xk, Xk«1 ] cdc dudng cong tich
dx = U(x)dt déu song song:

109

th\uoc vao dd chinh xdc cda hai budc nay. Dudi diy sé trinh
bay nhitng nét chinh d3 dugc cii bién cia thuit todn trinh biy
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ot = UA(X ) = const Tich phén phlfdng trinh dx = U(x)dt trong khoz'ing [ X, X ]
X , Xk 1
Cho nén d€ x4c dinh chan dic trung chi cdn tinh 8t d6i I dx =f{ar
vdi titng khoang [Xk, X1, sau d6 kiém tra didu kién: cax+b
. Tir dé
> 6t > At 1 Jax + 8]
i=l —_— ln -

———t=t—7
Né&u diéu kién nay dudc thyc hién nic 1a dic trung da cat & ]ax ¢ T b‘
dutng thang t = ty. Vi axy + b = Uy va x db gin x, dé U

dé’u Cfla Uk cho nén:
ax +b=Ukea(['T)

Hoic: a(x - xx)=Ug(e* "% 1) (4.46)

=ax + b ¢o cung

Khi dé6 tinh Dt = At - &1,

Tinh & va éx:

Goi g = + 1 = - sign (Uy), trong khodng xx va Xy ham U Hodc: a(t~7)= Iog(a(x —X,) +1)

(4.47)

c6 dang: ! k
Ux)=ax+b AYNEu1-t=Dt cho trdc, tir (4.46) sau khi khai trién a cé:
u, -U x x '
k+e k. k k
a=—2—2>% b =U (I + ) —-U A _ U, = U
] k k + £ e é‘x = .._U Dt 1 + k+e £
edx edx edx _ k YV Dt (4.48)
n+1 - .)Neu X — Xk = €AX cho tritde (dic trung roi vao hoic cit cdc
by, : €m chia). T (4.47) suy ra:
Ar I 1
5I=f-—)’=-—-—hl a(x_xk)
n / oty a g[ Uk + 1 (449)
Dy
. R L. 3 v o
- - (‘;_48) va (4.49). Ia_hal ¢Ong thifc ¢d bin d€ x4c dinh chin
X1 | Ox |xk Mong dac tring. Khi d%c trung chua cit dudng t = t, thi cong
Hinh 11 € (4.49) duge ding dé€ tinh 8t; cda ting khodng [x;, x;.1], khi
o truing da cit dudng t=1, thi cong thiic (4.48) dugc dng dé
110
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xdc dinh &x (Hinh 11). Chd ¥ ring trén mbi khodng [X;, Xi1]
dudng dic trung I3 dudng cong 16ga xdc dinh bdi (4.49) chit
khong phdi 1a dudng thing.

Blé‘?m xl\ .
a dlem Cﬁn Ii =z .
P APV m gid tri noi 2 s
gid trj aa bigt £, f, f, 812 I ndi suy ciia ham £ qua cge
Ham noi suy

y:axz-q-b bac
X+c Khi

! 2 qua ba gid i f,
do tp = ¥Y(x2).

a dudng thin
Neu X< x < x

Trong thre t€ tinh todn vén t6c U s& duge 14y trung binh
giita hai 16p thdi gian t va t+At. Trong SAL vin tdc dudc xdc
dinh qua trong s6 0 theo cdng thic: U =8U ™" + (1 - ". Pay
1a diém cai ti€n so vdi 124/,

f2! f3 Cd dang
%13 h¢ 56 goc o

3.
b€ xic dinh f(x) qua gid tri tai f(Xy) vi f(Xx.c) ta ding

/(tp =) _/CA-CB BA
N ‘_—‘_‘_‘—-_ —
phuong phdp ni suy sau day: . / ‘/ /

| Z CB CB
< NOoi suy tuyén tinh két hop vdi ndi suy bdc hai Lagrange MR veY néi ( ] 7l o
I ) th ndi suy tuyén tiny va néy

(parabol):

Goi f, 12 két qud cia phép ndi suy Lagrange, fy 13 k§
qué cla phép ndi suy tuyén tinh, t, 13 45 dbc cia ti€p yén &
vdi parabol, tg 12 d6 nghiéng ctta dudng thing. Néu hiéu 4
nghiéng vé& gi4 tri tuyét ddi 16n hon n lin gia tri tuyét Ao} &

nghiéng cla dudng thing thi f(x) = f3, néu khéng f(x) = f; tron ) id trj noj sy 0i
; } kh - Y vuogt kh()] :
Trong d6 r 14 mdt sd cho tride, trong tinh todn n = 0,55. & Xhoang ndi suy), 818 U1 max,

12 minh hoa diéu vira gidi thich.

:NQI suy diing ham Spline bjc 3,
Néil g()i R], Rz, .,
picm x;, x, » XN. M6 '
4 all';l giffa x, v3 Xy
n .
f) () =R, Lm0 +R. {x=x,)’ o
:, 6(x,-x,) 2

- 6(x, - x,)
. R(x _ 5 2 |
i RG] X) X
. 1-——-._._____1____2____)_{_+f Rz(xz.__x])z X —x
Xz‘XI L I

x2 ‘ %3
Hinh 12:

x1
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ndi suy ding ham Spline cho d6 chinh xdc cao hdn va chi ca_n
df;ng t6i hai diém d€ ndi suy, tuy nhién phdi bi€t thém cdc g1d
tri dao ham béc hai, vi th€ phdi cin thém mdt sO t{nh t(?an.
Cach ndi suy tuyén tinh k&t hgp vdi parabol tuy cdn tS1 b?
diém d€ nodi suy nhung s8 lugng tinh todn it hon va cing dat d9
chinh xdc cin thiét theo quan diém thyc hanh. Trong muc dtrf’)‘x
<& cho vi du minh hoa vé dd chinh xdc cla hai phudng phdp
ndi suy nay.
4.4.3.2. So sdnh cdc so d6 s6 khi gidi phuong trinh tdi.

PE so sinh do chinh xdc ctia cdc sd dd s0, ta xét Vi du
sau:

. 9 of _ . 5
Xét phuong trinh T?f;+ u(x,t)-é; =0 vdixe(0l)va

t> 0. _y )
3 = ——————)Ccos T}
Trong 46 u{x,t) ;m(1 S ein 7t
(S& xét trudng hdp a = 14)

A ign ddu ,0) = 3sin (4nx)
Piéu kién diu : f(x,0) ( Bsin 7 ¢

www.vndald.vn
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Ky hiéu dugc ding trong bang 4 dudi day:
F : Nghiém chinh x4c ciia bai todn
fL : L3i gidi s6 bang phuong phdp dic trung, stt dung ndi suy
tuyén tinh k&t hop véi ndi suy Lagrange.

fs: Lol gidi s6 bing phuong phdp dic trung véi ndi suy
Spline bac 3. .

fu (fur, fu) : L3 gidi s6 bing phucng phdp sai phéan theo
hudng. '

fr (fri,fr2): L3t gidi 88 bing sai phdn trung tam.
Bing 4.1: So sdnh loi gidi sé" va 1oi gidi chinh xdc doi vdi
phuong trinh tdi.
Trudng hdp a = 1/6 (trong (4.10)), t=0,4024,x; = i/41

Ham fu 1 (fur, Ta2) fr : (frp.fr2)

- tToa dd i

www.vncold.vn

f f f
- > [o=06] 6=1 |6=06] 6=1

Bidukién bién: £ (0,1) = =3 sin( 47 =m0

l-asin 7t
1-—2asin 7t

f(1,) = 3sin( 4z

Nghiém chinh x4c clia bai toin nay la:
x — a sin 7t
1-2asin 7zt

f(x,t)=3 sin( 47

Chia doan (0,1) thanh 41 doan déu nhau vdi Ax = 1/41 v
1Ay At=1,5/41.

114

0 1,592 1 1,592 | 1.592 | 1.592 | 1.592 | 1.592 | 1.592
i 2732 1 2.815 | 2,831 § 2,261 | 2,049 | 2323 | 2.145
© 2 2962 | 2.833 [ 29861 2.086 | 1.844 | 2.753 | 2.424
3 2204 £ 1.802 | 2,094 1315 | 1.263 | 2.86 242
4 0.711 | 0,186 [ 0.501 | 0.351 | 0.561 | 2.633 | 2.194
5 -1.019 [ -1.451 |-1.241| -0.518 | -0.057 | 2.097 | 1.754
: 6 -2.409 | -2.596 | -2.556( -L.07 { -0.454 { 1.325 { 1.193
7 -2.996 | -2.897 [-3.024( -1.192 | -0.56 | 0.39 0.53
8 -2,584 | -2.276 |-2.507 | -0.888 | -0.382 | -0.614 | -0.118
.9 -1.311 |1-0.919 }-1.186 | -0.267 | 0.012 | -1.527 | -0.728
10 0399 3 0.76 | 0516 | 0.485 | 0.498 | -2.191 | -1.864
11 1.976 | 2.209 | 2,051 | 1.143 | 0923 |-2.554 ] -1.418
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12 2.894 | 2937 | 2914 | 1.491 1.128 §-2582 | -1.349
13 2.848 | 2.704 | 2.816 | 1.378 | 0996 ;-2.064 | -1.018
14 1.852 | 1.595 { 1.792 | 0.776 | 0.484 ;-0.734} -0.359
15 0.239 |-0.026]0.177 | -0.196 | -0.339 | 1.167 } 0.325
16 -1.454 | -1.64 |-1.497| -1.283 | -1.283 ] 2.456 § 0.841
17 -2.6621-2.732|-2.679| -2.14 | -2.062 | 1.661 0.48

18 -2.903 1-2.962 |-2.979 -2.445 | -2.364 | -1.187 | -0.806
19 -2.309 | -2.256 |-2.298} -1.989 | -1.955 [ -3.417 | -2.786

pha. So d6 sai phan theo huéng 1am tha

: y d8i bién d6 nhum
gilt dude pha dao ddng. . X

. Nzhﬁ‘ng. tinh todn cho cdc baj todn thuc tién khdc nhau
d€u khang dinh nhitng nhan xét trén.

- 4.4.4. Phuong phdp 56 cho phuong trinh khuéch tin thuén ti 'y

’ \Gray va Finder /26/ d& chi ra riing néu qud trinh khuéch
tin 13 Wwong d6i manh thi hiu hét cac Phuong phap s6 déu cho
cic k€t qud thda min, vi thé véi ph i 4

X , uon & |
i gy, p g trinh khué&ch tin
oS s

=K _
Y Py aS+gp (4.50)

K&t qua trong bang 4.1 duge bi€u dién db thi trén hinh
13 dudi day:

Hinh 13: So sdnh cdc phuong phdp néi suy

trongdé:khiq>0:c=q!A >0, 0= qC/A
Khig<0:0=0 ;9= 0

Chd ¥ ring s6 hang oS ¢6 thé chuyén sang phuong trinh 13

uan uiy)

Gid tr

Ta diing 56 d6 sau day:

'S 260(81 ~ 81+ 201 -0)(sT, - 57

2 —_
Ox 55,
_205 - S5 +2(1-0)57 - 87
Tix két qua thic nghiém s8 vdi cdc bude thdi gian khéc 85,

nhau (bang 4.1 chi 1a cho mét vi du) cho thay:

oS ~ [0S/ + (1 - 0)S o 85 Smi_ s7
. ar At ‘
:1 8 = xi—x, , 02 = Xy, ~X; L 8=8,+8,

! < Phuong phdp dic trung vdi i hai cdch ndi suy déu cho két
qua khd chinh xdc.

4 Céc phwdng phép sai phan d&u bi khuéch tdn s8. So d6
phén trung tim cho cdc két qué sai lac cd vé€ bién d9

Thay vao (4.50) va sau khj rut gon ta duge hé phuong
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trinh 3 dudng chéo sau day:

(4.51)

M S+ N;SP o+ LSty =P

V6ii=2,3,..,N-1

KoK At , _ 2KOA:

= ——— i = é‘;_

i 5}

N_=-(1+£E——9—Ai+cem)

' 6182

p = 2RAO =D 1y sat(-0)
]

2K AL(1 - 0)
5,8,

2KAHO - 1)

8 6 i+l _(‘piAt

187 +

B3 gidi (4.51) cn biét diéu kién tai hai ddu bién S, v2
Sy va cdc gid tri ban dau ", S, - S\ . Cdc gid tri nay
]4y tit nghiém ctia phuong trinh tai thuin tdy.

(4.51) 1a hé phuong trinh 3 dudng chéo, ¢S thé gidi b?ﬂlg
phufong phép khit dudi. Hé nay da dude nghién cu trong nhie
t3i liéu, ching han /10/.

4.4.5. Thuic nghigm s6 khi gidi phiong trinh tai khuéch tdn

D& khio sat d6 chinh xdc cia phuong phdp phan 13,

1am mot thyc nghiém s3 gidi phuong trinh sau day:

—E’I +u(x,t)
ot

o kO o (4.52)
-

& . a

118

frong muc 4.3.1 cdn (4.54) gidi bing sd dd s& néu trong muc
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0.5-x
u(x,t) =1 —————COS7Tt;

x € [0,1] , t>0;
2—sinxt

f(x,0) = 3sinnx

_ 4 - sin mt
£(1,1) = 3sin( 2w ——2 T~
2 — sin TI::[
i t
£(0,t) = ~3sin( 21 ———
2 —sin nt

64 Kt
(2 - sin mt)*

V6i cdc di€u kién trén, (4.52) c6 nghiém chinh x4c:
4x — si t
f{x,t) = 3sin( Zﬂ&

2 —sin wt

Chi ¥ ridng véi trudng hop trén vin tSc u(x,t) ¢é dang
dao dong theo thdi gian, vi th€ gin vdi qua trinh thyc.

Pé gidi (4.52) ta diing phép phén ra sau:

foruxnf=0 v, =Ky, —oy

f(0,9) (4.53) w(0,0)=f(0,1) (4.54)
1) - w(l.o)=f{,2)

f(x,0) w(x,0) = f(x,)

(4.53) dudc gidi bing phuong phdp dudng dic trung néu

4.4 ,v8 6 =2/3, Ax = 1/4]1 va At = 1,5/41. Bing 5 cho so
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dau cho (4.38). Csc Bid tri Sy va Sy 14 gid t bién cho (4.38).

Nhu v3y sau khi gidi (4.38) s& duge nghiém cda baj todn.
Trong trudng hop nay chi cdn cho gid tri tai ha luy.

sdnh két qud gilta nghiém chinh xdc F va nghiém tinh todn Fy
tai budc thdi gian thi 52 d6i vdi vi du néu trén.
Béng 4.2: Két qud 56 gifta nghi¢m chinh xdc va nghig¢m phén

b. Khi triéu ra (Q <0): Néu bién thugng Iuu x = L dg xa bién
ra

tai d6 46 man Sy = 0, thi ding diéu kién nay lam bién k&t hop

i 0 1 2 3 4 | 5 6 7 8 9

v6i diéu kién ban ddu c6 the tinh duge db man trén toan nhdnh

F [2.214 2.668 [2.935 [2.995 [2.845 R.495 |1.970 {1.307 [0.351 }0.243

song k€ c4 gid tri S, tai bien ha Ity x = 0, nél tai bign thugng

0253 113} 3 1 X - o , ~ - . ~
Fr R.214 2.630 [2.943 B.000 [2.851 [2.499 |1.969 {1.302 [0.543 |0 I vin bi min thi o cho tate . e,
T |~

i |10} 11 |12 | 13 (14 | 15 |16 { 17 | 18 | 19

Tém lai, néu dong chdy tir phia ngodi mién tinh todn

F FLO20p1.72612.32012.732 [2.962}2.98312.796+2.411 -1.858 }1.17

hwdng vao bién thi tai d6 phdi cho d6 min. Con khi dong chiy

Fr [1.03611.74412.33 |-2.753 |-2.96313.0001-2.814}2.427}1.870 118
T+ il

- hulng i mién tinh todn ra bién thi 46 man tai dg dugc tinh,
| Nhut vdy néu qud trinh tinh bt g4y tr thoi di€m tridu dang ra,
- bi€t rube cdc didu kién ban ddu va néu bién thugng Ivu di xa

bién thi ¢ the tinh duge gid tri Sy, tai bién ha luwu khi triéu ra,
Khi triéu vao tai bign ha htu chi cdn biét gig tri Spax va chu ky
tridu thi bing mgot phép ndi suy nio dé gitra Swin VA Spex 12 ¢6
- thé x3p x{ duge dudng qud trinh man khi triéu vao, Vdi céch 8

tﬁ'c nay chi can biét trude cic thong tin S;,, va cdc thdi dié€m

Tir bang 4.2 ta thiy két qua tinh todn biing phudng phip
phén ri, trong d6 phudng trinh tdi dude giai bar}g phl;l’dng Shé:
, &t qud khd chinh xdc. V1 thé& ta s& sif dun
dac trung, cho két qua khd ¢ ; the ta v
pﬁudng phap nay cho tinh todn trén thyc tién va dudc ding
trong chwrong trink SAL.

4.5. Vé tinh dy bdo cilia s6 dd khi st dung phudng phdp |

han ra at max tai bién 14 ¢6 thé tinh todn duge. Véi wu diém nay mo
o P tinh ting dudc tinh dy bo,
1. Cdch cho diéu kién bién cho bai todn mdn trén song | g - .
4.5.1. Cd f.5.2. Vé dgnh hudng ciia qud trinh 13 va qud trinh khuéeh
don p .

at tai X = ié tdn
Goi L 1a chiéu dai song va bién ha luu dat tai x = 0, blen‘

thugng luu dit tai x = L.
Tai bién ha hw x = O: .
a. Khi triéu vao (Q > 0): Cho gid tri S(t) tai x= ‘O’, dl?mg gsla tr;
nay dé€ gidi phudng trinh tai (4.37) s& qErQC. caf: glfl m;% li;é
Sx trén toan nhdnh sdng. Diing cdc gid tri nay lam dié 2

Nghién cdu chit che vé 1y thuyét vai trp riéng r& cda
4 trinh tdi va khuéch tap (hay dispertion) trong qu4 trinh
Bm nhdp man 13 van dé rdt khe khan, tuy nhién bing mér vi

-

.50 cho bai todn xam nhdp man trén hé thdng sdng Sai Gon

fa ra trong bang 4.3 ta nit ra mot s6 nhin xét sau day:
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< Trong qud trinh lan truyén min, clLi'c’ii il:lh h.u'c?r’l\g cua thft\y
triéu, qud trinh tai gi¥ vai trd chd yéu ddi vi mét bude thdi
gian.
< Qud trinh t4n xa (hay gid khuéch tdn) chi cé i’mh hudng ticl'} 4
lily sau mét qud trinh 13u dai, con trong mét bli?C ?t quzj
trinh ndy hau nhu khdng dnh hudng tdi sy thay doi nongAdQ
tai mot diém, vi thé ¢6 thé tinh ndng dd tai hop luu thc’mg
q'ua q.ué trinh tdi, vad nhv vy qud trinh tdn xa dudc tinh
théng qua 13p thdi gian trudc.
< C6 thé tinh x4m nhdp min chi diing mdt hé s& tdn xa va
xem né 1a hing s& cho toan nhdnh séng (hodc mét doan
sdng). ) |
Béing 4.3: So sdnh gid tri nong djp th\eo qud trirfh td’ivthufn trjy
(ST) v& dp mdn toan phdn (S) & cdc mdt ca:‘ trén
nhdnh séng Sai Gon & gio thit 42 tiw hic bdt dd;f_

tinh todn
7 8 9 |10 11
Mitcat| i 2 3145|686
ST [14.50[10.75|9.8819.33 [7.48 |16.35(5.88(|4.56(3.50(2.31|1.25
S 14.50|10.7519.89(9.34 |7.47 |16.35|5.89|4.57|3.49|2.31|1.26

Tir bdng 4.3 rd rang su sai Khdc gifta S va ST 1a khon
dang k€. .
4.5.3. Cdch cho diéu kién dau trong bai todn lan truyén mdn |
tring ta thiy cdc gia tri tinh todn phy thudc vao trudng van
dong chdy va gid tri ndng d6 tai 18p thdi gian trude (hay dl

Tir viéc gidi phuong trinh tdt bing phuong phdp d%
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kién diu). Gi4 trj bién lan truyén theo hudng dong chay vdi
van toc u. N&u dong chiy chi theo mot hudng nhat dinh thi sau
mot khodng thdi gian nao d6 toan mién s& chiu dnh hudng ciia
“bién va khéng chiu inh hudng ctda diéu kién ban diu. Tuy
nhién do cdc dao déng tudn hoan ciia thily triéu lam dong chay
luén déi hudng, do d6 anh hudng cia diéu kién ban diy trong
bii todn man ton tai it 140 ty thudc vao tdc do truyén triéu,
bién d6 triéu, dia hinh, Ivu lugng nuwde ngot tr thugng ngudn,
- Cdc di€m cdch xa ngudn min 4nh hudng cia diéu kién ban
| ddu cang lau. Vi the d€ ¢ thé dat duge mét didu kién ban diu
‘ gin diing, trong thuc hanh thung cho theo hai cich sau day:

i < Ding diéu kién bién tuin hoan (cd thly lyc va man) lap lai
' mét s8 14n, vdi trang thai man ban dau 13 khéng. Khi da dat
dugec mét gid tri ndo d6 cho toin hé thong ma gi4 trj nay
thay d3i khong nhiéu gita hai lin lap thi chon lam didy
kién ban ddu cho baj todn mdn. C4ch cho didy kién ban
dau nay doi héi mot s6 bude tha; gian tinh todn, thudng
dude ket hgp trong qud trinh didu chinh md hinh thiy hee.

Can cif vao s§ liéu thyc do tai mét s& tram, cho trude mét
phin b3 nao dé dya wén ndi suy tuyén tinh, sau d6 ding
. dicu kién tuin hoan nhu cich noi trén. Thuc tidn tinh to4n
~ cho thdy thudng sau 25 dén 50 chy k¥ triéu (ching han d6;
véi Péng bing séng Citu long) mdi ¢6 thé dat duge didu
kién 6n dinh tity thude vao S¥ phtic tap cifa tiing hé séng,

Vén dé cho diéu kién ban diu liep quan chit ché véi cdc
di todn dy bao va tinh phudng 4n.
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4.6. Piéu kién twong hgp tai hgp luu trong bai todn min
trén hé song

D&i vdi hé séng, néu biét trude diwge dé man tai hgp luu
thi bai todn dua vé gidi cho titng nhanh sdng riéng ré nhu néu
trong 4.5.1. Trong trudng hgp nay hdp lwu déng vai tro nhv
mdt bién. Nhw dd 1y gidi rong 4.5.1 khi dong chdy ctia cic
nhanh huéng v& hop lwu thi 6 man tai cdc mat cit 4p st hdp
lwu c6 thé tinh duge bing cdch gidi phuong trinh tdi. Khi dong
chay tir hgp luu di ra thi d6 mén tai cdc mat cit dp sdt hgp hwu
phai dudc cho. Khi dong chdy hudng 16i hgp Iuu thi nong do tai
cdc mit cdt 4p sat hop luu néi chung 12 khdc nhau, chi sau khi
x40 trdn mdi c6 thé c6 mot ndng A9 chung (14t nhién diy cling
2 mot gid thiét nhung sat thyc t& han). Vi thé & ddy ta gid thiét
nht sau:

4 Tai hop luu: Téng lwgng mdn mang tSi bing tong lwgng
min mang ra khéi hgp luu (quy ludt bdo todn).

< Sau khi x40 tron ndng do man tai cdc mit cdt dp sat hop
Iy clia dong chay ra khéi hgp Iuu s& nhy nhau. (Day 1a
mot gid thiét xap xi), con tai cdc mit chay vao ndng do

khong nhdt thiét bing nhau.
Duta trén hai gia thist nay ndng d6 man tai cdc mat cit

chdy ra dp sdt hgp luu dude tinh nhu sau:

2O
SN =- (4.55) |
>0f ]
J
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V@i SN 12 néng d6 min tai cdc mit cit chdy ra khéi hop
hwg; S;, Qi 1a d6 mén va luu lugng tai cdc mat cdt 4p sdt hgp
ftu cda cdc nhénh chdy vao. QF 1d Iwu lwgng tai cdc mat cdt
chdy ra . Nong d6 S; 1a nghiém cta (4.37). Chd ¥ riing:

Z Q:v ZZ Q;F

Trong (4.55) khong ding khdi niém thé tich niit, khéng
ding viéc sai phian phuong trinh cin bing tai nit, trdnh gid
thi€t xdo tron déu cilia cdc nhanh vao va khéng truc tiép ding
khdi niém néng d3 tai nit. Mt khdc, d€ tinh S; ta diing thuit
todn dic trung, nhu da chi trong thire nghiém s6 néu 3 cdc muc
rén, dat dudge db chinh xdc can thié&t. Ciing Iuu ¥ ring tai cdc
mit cit 4p sat hgp luu, qud trinh dispertion dudc tinh qua ldp
thdji gian tride.

47. Phuong phdp tuyé€n tinh héa trong bii tedn miin
\ D€ gidi (4.2) con ¢6 thé ding mot phuong phdp gidi gin
ling sau day: Khi gidi (4.2) tai 18p thdi gian thd n +1 ta 13y
id tri cda v€ phai tai 18p thdi gian thd n. Nhu viy (4.2} trd
inh phuong trinh hyperbol dang:

o f

3/
o + u(x,t)a—x =g(x,t)

\_ Trong dé ham g(x,t) dudc xem 1 di biét. Hé nay c6
hurong trinh dic trung dx = u.dt vdi hé thifc dic trung:
df = g.dt

Hé (4.56) ¢6 thé tich phan doc theo dic trung AB (Hinh
Ynhut sau:
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B B )
.[df _ jgdt nt1 B Trong d6 S, 1a 45 min & thugng Iwu, S4 14 d6 min tai ha
y y luu. Khi qua cong trinh thi Q = g, do d6 S, = Sq.
Tt cich tinh 5
Hoiic fg = fx + g At n x}/ c | D j nhmén tai hap htu ta c6:
' 4 . . ¢ Né&u dong chay tir thugng luu 16i ha luu:
i-1 i 1+1 '
Hinh 14: S¢=S§,
Gid tri trung binh gg c6 thé 14y theo cdc cong thifc khic [ ¢ Néu dong chdy tir ha lwu tdi thugng Iutu:
nhau, chfmg han: Su =Sy

g =05(ga+go)

Cac gid tri g, fa dude tinh qua cdc gid tri dd biét f., va f;

bing mdt phép ndi suy ndo d6 nhu d3 néu trong céch gidd
phwong trinh t3i. Chi ¢ ring g 13 dao ham béc hai, tai hai dau;
bién chura biét trude (mic diy biét f) va fy) vi thé phai gia thiét g
= gy = 0, tifc 14 khéng cé khuéch tdn tai hai dau. Qué trinh tink
toan lai trd v& gin diing véi qud trinh phén ri. P8 xdc dinb cig

Sau khi ¢6 gid tri nong d6 tai thugng luu (hoic ha hwu), bai
toan trd vé tinh cho mdi nhdnh riéng ré.

Nhvr vy khi xem céng trinh 12 mdt nhdnh ddc biét nhu
:- pg cach tinh thiy luc (néu trong chuong 3) cdch tinh min
khi ¢6 cOng trinh déu d& dang vé khia canh md phdng trén

ndy nhg cdch tinh man bing phlrcmg phdp phén ra (cdch mé
P , 16 chiic chudng trinh, vao ra sé liéu,..).

chéo. Ta khdng trinh bay chi tiét phuong phdp nay & day. s
l o

4.8. Tinh m#n khi c¢é cong trinh :
Trong chuong 3 ta d3 trinh bay cdch tinh thiy luc
théng soéng khi ¢6 cdng trinh. Ta dd coi c¢ong trinh nhu m _
nhdnh dic biét (khong ¢ chi€u dai) ndi hai nudt thugng va iy
hru, tai d6 ¢6 mét nhdnh chdy vio vA mdt nhdnh chéy 5
Nhinh chdy vao tuong Wng véi thugng hun, con nhinh chdy’
twong ng véi ha Iun. Qua cong trinh lugng min vén bdo tod
hoac & dang biéu thiic todn hoc:

Q.Su = 4.4 (4.57)
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Trong chudng 4 44 trinh bay mé hinh tinh lan truyén man
trén mang kénh séng vdi dé min xem nhy chat bao toan. Khic
vOi nuc médn, nude bi nhidm bin (bdi cdc chat hitu ¢d hoic
cdc chat c6 twang tdc sinh héa khéc), ngodi cdc qud trinh lan
truyén, tdn Xa, nudc 6 nhiém cdn chiu si bién ddi clia cdc qud
trinh sinh héa khéc nhau trong d6 qué trinh oxy héa déng vai
trd chl y&€u va tir d6 cdc chat 6 nhidm duge Xem Ja cdc chat
khong bdo toan. Mic dii khdc nhau vé& bin chat vit 1y nhung
qud trinh lan truyén man va lan truyén chat 6 nhidm van tuin

- theo cdc ludt bio toan, va vé dang cdc phudng trinh mét chidu
mb td qud trinh lan truyén 6 nhiém vin 13 phuong trinh t3i
khuéch tdn (hodc tn xa). Vi the phudng phdp trinh bay trong

- chidng 4 van c6 thé 4p dung cho bai todn lan truyén chat 6

i, nhiém. Trong chuong nay khong di sdu phan tich phwong phap

: ma chi dp dung phuwong phip da trinh bay cho bai todn lan

H

j truyén & nhiém chit hitu cg. Nbi dung trinh bay trong chuong
gay dua trén tap bai gidng cla téc gid trinh bay trong khuén
_'khé dy dn gidm thi€u 6 nhiém cho khu vifc Bién Hoa

CHUONG 5

TINH LAN TRUYEN O NHIEM (;HXT HUU CO
TREN MANG KENH SONG

Sy d6 thi héa trong ca nudc va khu vic phia Nam dang
dién ra ‘6 mifc 49 cao. Sy phdt trién nhanh cdc khu din cu, c‘:éc
khu cong nghiép va tién thi cdng nghié’p, c\éc C(’fmg. trinh\ gleio '
théng, xdy dung,.. § khu vuc thanh phé HO Chi Mml? va CEI.C
khu vyc 1an cdn dang c6 tdc dong xdu t6i mdi trudng sinh théi.
Hiu h.é't cdc ngudn nudc thai dan sinh, cong nghiép: tha cc?{lg
nghiép,.. chua dudge xtt 1 hoic X 1f sd b déu duge x4 tx:l,rc tle[?
vao mang kénh sdng, gy 6 nhiém nghiém trong cho sorig Sél'
Gon, Pbng Nai, Thi Vii va mang kénh séng lan cdn. Mot dic
di€ém c6 anh hudng quan trong t6i qua trinh o 1am sach ngu?:
nudc 13 toan bd mang kénh sdng déu chiu dnh hudng clia tt:uy-
triéu, gy khé khin cho viéc tiéu thodt nudc. \Du’di fic dort
cla cdc yéu t& ty nhién va xd hdi, sic ép V.é ) nhu\am mdy
trudng ndi chung va & nhiém kéntl rach ndi riéng ngay cin
gia ting. Nudc song kénh bj 6 nhiém gay ra héuﬁguaﬁ\ nghicn
trong v€ sdc khde, vé sdn xuit néng nghiép\, nu01‘ trtzng thﬁ
o 1© i . “EI O till: T_lhaE , Cé"c dl{'an‘ - “f t\f‘u’lb\?; nsg' i n6i chung va & Péng bing song Ciu Long néi riéng déu
ngay mot l’lhléU; tocAdQ Ag_la taflg dari’sodcionfatz.o man.y oo gﬁh huing cia ché d ade & g oL s ge
o ba(')“ve nfm m’rdng’ 'v"a'n e"’cal"' a4 6.nhgiém' B¢ ngay, tridu c6 hai l4n 1én xudng. Khi triéu xudng, nudc
rach va tim céc b}@n phdp kjla‘thn glaquu)’ﬂ ‘.’?ﬂ i va b duge chuyén xudng ha o ot doan va pha lofing mt
o i 4 sz?h. 3 lf‘“} o e ;’\1‘?0 flt cong cy ¢ n, quing dudng dich chuyén xa hay gdn phy thude vio van
Thon R P ihm o ': p dong chdy. Khi tridu 1én, hgng nwde thai chura pha loidng

uc. .

1. Cdc y&u t6 thiy viin tde ddng tdi qud trinh tyf lam sach
. Dong chiy la yéu 5 quyét dinh chil y&u t6i qu4 trinh ty

sach cia mang kénh s6ng. Hiu hét cde kénh séng & Viét
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hét lai bi ddy ngugc trd lai tao thanh nhing khu vuc bung
nhing cia mréc thai, & d6 dong chdy rat nhd. Nhu vay & mot
khia canh nao dé tridu 1a mot y&u 3 c6 tic dong xau tdi qud
trinh ty lam sach.

Do dic diém ciia ché d6 thdy vin, § Pdng bing sdng
Citu Long ¢6 1am hai mila rd rét: mila mua v miia kho. Vé
mita mua, luu lugng thugng ngudn vé nhiéu, t6c 46 dong chay
16n nén kha ning di chuyén va pha loang nudc thi t5t hon,
mic d sau mbi trdn mua ddu mia céc ngudn bin bi cudn ra
kénh rach nhiéu hon. V& mda kho (kéo dai gan 6 thdng) Iuu
Iwgng thudng utu kiét ddn va thudng kiét nhat vao thdng 4. Dai
véi hé thdng song Sai Gon ~ Déng Nai ngoai luu lugng xa ciia
hai hé Tri An (vio mia kho ¢ 220m’/s) va Diu Tiéng(cd
20m?/s), trén song Pdng Nai-Sai Gon chi con Iuu lugng triéu
viio ra, lic nudc 16n tai Nha Bé vao thing 4 ¢8 10000m’/s va
tai Phii An ¢3 2000m>/s. Trong thang 3, Iutu ltgng tai Nha Be
<6 thé t6i tr 15 - 20.000 m*/s. Luu lugng tri€u nay 1dn hon
nhidu 14n luu lugng t3i tif thudng luu va quyét dinh sy ty 1am
sach cfia sdng Sai Gon va Bong Nai. Trong tuong lai gin, vdi
cic hé thong thiiy dién Thdc Mo, Phude Hoa,.. song Sai Gon
c6 thém duge tir 40 - 60m°/s vao mia khd. Tuy nhién, vi su
gia ting phat trién c¢dng nghiép, ndng nghiép va dan sinh,

lugng nudc 14y di tir séng Sai Gon - Pdng Nai khong cling gia

ting. Vi th€ nude trifu vin gilt vai trd c¢hd dao, va qué tinh

chuyén tai nude thii phu thudc vao d6 chénh léch cia myc -
nudc tridu trong ngy. Myc nude chan iéu cao s& gly can trd |

cho viéc thodt nudc thdi vé ha luu.
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5.2. Nudc thai va c¢o ché héa sinh tdc dong téi qui trinh ty
1am sach cia séng

| Nudc 6 nhi€m thdi vao kénh rach ¢é ngudn géc chinh
nwrdc thai sinh hoat va nudc thai cong nghiép. Theo s liéu tinh
todn ndm 1995 cia Céng ty thodt nuwdc d6 thi thanh phd HS
Chi Minh, lugng nude thadi ra 5 hé kénh chinh cda thanh phd
(tinh bing m*/ngay-dém) nhu sau:

| Bing 5.1:

Cong Sinh hoat | Téng cong
nghi¢p
Tham Luong-Bén Cdt- 20.453 35.880 56.333
{ Vam Thuit
Nhiéu Loc-Thi Nghe 5.726 130.194 135.920
Tan Héa- Ld GOm 7.830 58.520 66.350
B&n Nghé 3.281 66.303 69.584
Kénh P6i — Tau Hi 5.576 125.526 133.102
{ Téng cong 44.866 | 416423 461.289
Tj k¢ 10% 90% 100%

;. Tit bdng 5.1 rd rang nudc thii sinh hoat chiém t6i 90%
_tﬁng ltgng nudc thdi hang ngay. Cling theo tinh todn clia Cong
ty thodt nu6c, nuée thdi duge phan loai nhu sau (tinh bing
m3fngéy-dém):

E.
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thyc vat thity sinh;

Béing 5.2:
Dang & | Tham Nhiéu Tan Bén Kénh - S¢ mét oxy cho qui tr ,
‘E A . o T A N ‘ qua trinh oxy héa d&€ phan hitx < -
nhiém Ludng | L&c-Thi Hoa:Lo Nghé- boi- hitu co trong nuée va phan ]?;ﬁ ) € ih(an Emy cdc chat
Nghé Gom | SaiGon | KénhTg ddy: y cdc¢ chat cin 13ng dusi
Sinhhoc | 744 2798 40 2268 5081 . 1\_4@: phin oxy cén cho S ho hap ciia dong thue vat tha
Hirveco | 45961 | 129474 | 62470 657 125211 sinh. . -o valthay
Vocs | 8433 | 2533 2791 1209 1834 s Viéc mo phong sy thay déi cia BOD va po trong mudc
Kim Toai 1 o1 517 35 375 nu?mlahﬂan 16n cdc cong trinh danh cho nghién citu chat lugng
C. Mot mdt DO 13 chi tié . -
ning 4 4 chl teu chung cho sit sén A ;.
5 = 2 A . . : g trOﬂg moi r
” s 053 -~ 5 -~ ttfrill’dng. nude va Phafl I6n cdc chit thii bin frong nude ¢6 nrong
e _ nhc“v 1 (?xy Qua phan dng oxy héa. Mat khdc BOD 13 nguyén |
dan chinh I3m gidm st ham vong DO trong nwgc Di zﬁy

m6 hinh mf) phéng BOD b Sy o - .

Tt 56 liéu nay 15 rang dang 6 nhidm chi yéu 13 hif cg 40 gld cuing gan véi DO.
va vi thé c6 thé ding chi tiéu nhu cdu sinh héa BOD
(Biochemical Oxygen Demand) dé ddnh gid mic dd 6 nhiém. |

3.3. Cdc leai mé hinh chat lugng nwéc

. dI:Iau git cdc mo hinh chit lwong nuse duge siy dung hién
tng dac xem xét chuyén déng ciia chat thi: ni ’
: , ong cla chit thii by
dong chdy nhu séng, hé. cg : e
_ g. ho, cira séng hay cdc thi 51
ng chdy I ¥ vuc néi chung.
Cdc mo hinh cho chat lugng nude ngdm cling duge xiy du‘nix,

Trong qud trinh ty 1am sach, cdc chat théi ban hitu cg bi
phdn hdy biang con dudng sinh héa nhd cdc vi sinh sOng trong
mide 1a chi y&€u va bi pha lodng trong dong chdy. Ludng 6xy
cin thi€t d€ vi sinh vat phan hiy chét thdi bin hitu cd trong m(’)i
don vi thé tich miu nude duge goi 1 nhu cdu oxy sinh héa BOD L .
va dudc tinh bing mg/l 6xy. Nude tf nhién ¢6 hoa tan mét lugng _glguon; thz\u lién e
dxy nhat dinh goi 1a DO (Dissovel Oxygen). Sy thay ddi ham JS-C MO hinh m6 phd
lugng oxy trong nudc thudng do nhiéu nguyén nhan:

- Sy hoa tan oxy tlf khdong khi vao nudc;
- Sy sdn sinh oxy trong nudc do qud trinh quang hop claflll doin bicy déi cia B .

' : OD va DO trong don 3V clia ef )

g chdy ciia s6ng Ohio
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v6i ngudn diém va 8¢ dd bi€n d&i bac mot. Nhung theo xu thé
phdt trién nhiéu md hinh phdc tap dude phat trién dé md
phéng sy tudng tic cia nhiéu yéu 6 cing tham gia quéd trinh
ghit hod hoc, sinh hoc. Chéng han vige tiéu ton oxy hoa tan
trong nutdc do phén hiy cédc chét hifu ¢d, do dong thyc vét thiy

sinh,.. mac dii md hinh cang phuc tap thi cang d4i héi nhiéu s8°

liéu thuc t& dé xdc dinh céc tham 55, kiém nghiém va doi hdi

-

ki thuat va thdi gian gidi trén mdy tinh. Chinh vi viy tly muc

tiéu, kha ning s& liéu va kinh phi ma Iira chon md hinh.

Cé c4c md hinh cho céc dai lugng khong phy thude thai
gian (hay thudng goi la ditng) hodc phu thudce thdi gian (khong
ditng). N6i chung vdi sdng kénh inh hudng tridu thi cdc diéy
kién va céc dai lugng ludn thay d8i theo thdi gian (ching hat
tng gid) va do d6 phai st dung cdc md hinh khong dimg.

M6 hinh ciing ¢é thé Ia tit dinh (deterministic) ho#d
ngiu nhién (stochastic). MO hinh tit dinh xem cdc qui ludt d
dugc xdc dinh, cdn cdc md hinh ngiu nhién ¢6 xét tinh ngh
nhién clia cac dai luong tham gia vao qud trinh dang x€t.

T4t ci cdc hé thong thue déu tuong téc trong khong
ba chidu, trong khi d6 cdc md hinh mo6 phong mdt hé thod
2o d6 c6 thé mot, hai hodc ba chieu thy thude vao muc til
va tinh trdi clia titng qud trinh. Ching han dong chdy trof
séng kénh thi hudng bi€n déi chii dao xay ra theo doc tf
dong chay, cho nén c6 thé sif dung md hinh mét chiéu. Trof
khi d6 néu cin xem xét dnh hudng chi ti€t cla mot ngudn
trong thity vye chin dnh hudng ctia thily triéu thi lai cdn o
hinh hai hodc ba chiéu.
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?éc md hinh chat lugng nuée c6 thé xay dung d€ gidi bing
tay, ba'llg mdy tinh nhé hodc gidi trén mdy PC. Hién nay do sy
pl}ét trién manh mé& ca may PC va phuong phdp gi:?;i 50, hau hét
cic mf’i hinh chat lwgng nude déu cidn may PC, khong nhimng dé
th}t_rc hién tinh todn ma con thyc hién cdc démo toan cuc gidp cho
cdc nhd quin li 6 duge bc tranh 6ng thé va sy thay aé?i ctia biic
tranh nay khi ¢4 tac ddng cii tao hodc phat tlién.. .

. Ta cling thdy cdc md hinh mé phdng va cdc md hinh t5i
, u'uaméc di hai m6 hinh nay c6 méi quan hé véi nhau. M6 hinh
| md phdng 1a tinh todn trang thdi chit lwgng nitée vdi diéu kién
b dong chdy, cdc diéu kién khi tugng thiy vin va diéu kién );é
4 dl;fQC xdc dinh trude. Con mé hinh 81 vu 1 phéi chon cdc ché
i d(: thiy vin, ch€ d§ x4 sao cho chét lugng cia thl;ly vie dat
: tl_eu chué?r{ cho trudc. MS hinh 31 vu khé hon nhiéu va d;E)i hdi
ki nz'mE vé todn hoc. Trong mét chitng mutc nao d6, d€ cé bai
}oén toI wu ta phai 1am nhiéu bai todn m6 phdng rdi tir d6 ra
L thon gidi phdp t6i wu twong déi. '

3 Ci"mg c6 thé thdy cdc md hinh dya trén phuong phép
_.!t!l;am s6 ddm ddéng hodc phutdng phdp tham s& phan bd. Céc
jphlro'ng phép nay xudt phat tir thdy vin. Phudng phdp tham s&
_ﬁfn'gﬁng ding dé€ xét bai todn kich ¢ 16n khi khéng cin xét
hi ti€t, con phutong phdp tham s§ phan bd ding d€ xét cdc qud
that chi tiét.

P.4. M6 hinh Streeter-Phelps va dudng cong suy gidm Oxy

Mo hinh chat lugng nude phdt trién rit nhanh tiY nhimg
im 6(3 Cfc qué trinh duge xem xét dau tién chi 1a BOD, DO -
p2 nhiét do, sau ndy thém nhi€u yéu t8 dudc xem xét nhu' dé -
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min, nitd, phét pho, tdo,..Dd chinh xdc cda mo hinh khong c
phu thude vao tinh phic tap cda cic yéu 16 dugc dua vao mod
hinh mi con phy thudc vao khd ning c6 thé c6 duge cia sd
lidu thyc do diing d€ x4c dinh cdc thong sG cda md hinh.

P& c6 khéi niém ta xét mdt vi du don gidn sau ddy: Mot
thanh phé ¢6 lugng nudc thdi 12 g (m*/ngiy-dém), lugng Oxy
hoa tan (DO) trong nudc thai 13 Omg/L va nong d6 BOD trong
nude thai 1a L1. Nuwdc thdi dude x4 vao sdng véi dong chay
trén song ¢6 lmu lwong 12 Q (m’/s) v van to¢c trung binh 13 u
(m/s). Nudc song ¢6 ndng d6 DO l1a D1 va néng 4 BOD la L2.

q Ax

Q —>

B C

Hinh I5:

GiZ s di bi€t hing s6 tiéu tdn Oxy d€ phin hdy chat \
hitu ¢g trong nudc thii 14 Ky, hing s8 thim Oxy tif khong khi
vao nde 14 Ko, VAn dé dit ra 1a xem s bié€n ddi Oxy hoa tan |
DO trong dong chiy tai diém C & ha lwu di€m xa va ngay tai §

diém x4 B ra sao ? (Xem hinh 15).
P& tinh todn cdc gia thi€t sau ddy s& dugc si dung:
- Déng chay la ding (khdng thay déi theo thdi gian),
- Nudc thii phan b8 déu trén mit cdt ngang song,
- Khéng cé su phéan tdn (dispersion) doc dong chdy,
- T6c d6 oxy hoa chdt bdn tudn theo phin dng ty 16 bdc 1,
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- Chi ¢6 m6t ngudn thai ban trong doan BC,

- Chi ¢6 ngudn bd xung Oxy tir khong khi (bd qua cdc
ngudn khic).

Nhifng gi3 thiét néu trén diy (chi gan dung trong thuc t&)
¢hi 12 cdch don héa cdch thi€t 1ap md hinh tinh todn. Xem
doan BC c¢6 chiéu dai Ax, mit cit ngang cd dién tich A va thé
tich V. By gid ta vié€t phudng trinh bao toan (c4n bing) DO
 cho doan BC theo nguyén 1i: Su thay déi DO trong khodng thdi
. Eian At trong doan BC 1a do dong chiy mang vao thé tich V tai
&ém B, luong Oxy thadm vao V tif khong khi vdi tdc do Ko,
 lugng Oxy sdn sinh chinh trong thé tich V (do cdc nguyén nhin
[ sinh héa, ..) trif di ludng Oxy do dong chdy mang ra khéi thé
tich V tai diém C va lugng Oxy tiéu ton ngay trong V d€ phan
 buy chat thai. Nguyén H nay c6 thé viét nhu sau:

n
DO vao + DO sdn sinh trong V ~ (DO ra + DO mét trong V) =
[ thay d6i DO trong V

V.AD,
At

oD, +gV - I:Q[Du + (5.1

D, Ax] + f V} =
ox

Trong d6: D, 12 Iwgng Oxy hoa tan trong dong chay, g 14
figng Oxy thim vao tiY khong khi gia thiét bing KD, - D,)
gi Ds 12 ludgng Oxy b3o hda trong nude sdng, f 1a lugng tiéu
fin oxy cho phan hiy chit hitu ¢d vdi t6c dd K; va gid thiét
Ming K,.L vdi L 1a néng d6 BOD trong dong chdy. Néu xem
Ong chdy 1a ditng véi Q = u.A thi (5.1) c6 dang:
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oD dira theo nguyén ly (tudng tu nguyén Iy néu trén dp dung cho

_ 52
-K,(D,-D,)-K,L (32) DO) sau day:

u

i Néu diing khai niém d6 thi€u hut Oxy (hay do suy gidm

BOD vao thé tich V + BOD sdn sinh trong V — (BOD ra khéi V
Oxy) D = D, — D, thi nghiém s& clia phuong trinh (5.2) ¢6 dang:

+ BOD bi chuyén héa) = su thay doi BOD trong thé tich V

L trong khodng thoi gian At.

K;. -Ky.xlu -K;.xlu -K;.xiu 53 .

D=—" = z (e —e }+ Dye (5.3) | dong chiy 12 dimg S van 160 ‘e Ny 1 =
2 ! V

constant, ciing i ludn tuong ty nhv khi thiét 14p (5.2) ta c¢é

phuong trinh sau day cho néng d6 L ciia BOD trong nudc sdng
& ha luu diém x4:

Trong d6 Dy = D — D1, lugng suy gidm Oxy ban dau
rong dong chdy, D la db suy giam oxy & khodng cdch x t
didm x4 theo ha luu dong chady (diém C trén hinh 5.1). Phudng

trinh (5.3) mo ta dudng cong suy giam Oxy va dudc sit dung u_géz KL Hay ELL-" ) -_&dx 55
rong rdi trong md hinh chat lugng nude (véi cdc trudng hop N X "
don gidn thda min cdc gid thiét néu trén). ‘ nghiém s& cila (5.5 Ia Lop e 56

MGt trong cdc md hinh chat lugng nudc duge xay duqd-
sém nhit 13 mo6 hinh ctia Streeter-PPelps diing cho sﬁ‘r:g Ohio il 8 v vim 16 6.t quang dudng di chuyén cla mot did
vao nam 1925. M6 hinh nay dung dé dy dozinvsu' suqy giam Oxy 181 8hat sau khodng thdi gian T trong dong chdy s& 1a x = T
hoa tan doc dong chiy trong song do anh hu’dnghcua nudc thﬁ 2 vi the bidu thile (5.6) duge thay bing (T 1a thi gian di
b&n. M6 hinh duge xét cho dong chdy dimng Skhong’phu thu chuyn 1 x = 0 10 didim 6 ton 40 x w6 v (6o W)
thdfi gian) trong kénh dang chil nhat. Gia thiét co t:an 6{ch}0 s{ _
dung trong md hinh la t6c do suy gidm Oxy do phdn huy cha
hitu cd 1a bic 1, tic 1a:

r,=-K,L (5.4)

Vdi L 1a ndéng d6 BOD tai diém x4 (x = 0). Vi dong chdy

L=L,e™" (5.7

Lwu ¥ ring Ly 13 ndng d6 BOD tai mdt cdt séng ¢ ngudn x4
(khdéng phdi BOD ctia nguén x3). Nhv vay khi thay vao (5.4)

2 ' s ) Ry i do suy giam Oxy s€ 1a:
Trong d6 ro 12 t6c do suy gidm Oxy (mg/L ngay); K;

hé so suy gidm (1/ngay); L 1a ndng d6 BOD tic thdi tai di‘e’s

dang x€t (mg/L).
Ta vi€t phuong trinh can biéng vat chit trong mot }d’foa'

thdi gian At cho mdt doan song ¢4 chidu dai Ax véi thé tich

r=-K,.Le*" (5.8)

Ch4t thdi hitu cg va v6 cd khong phii bao gid ciing J
ang thii Ig ling ma cling ling dong xudng ddy. Dudi tic
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dong clia dong chdy mdt phin chit 6 nhiém bi oxy héa nhung
phén 16n chit can ldng bi phan hdy hi€m khi. Tuy nhién viéc
khdo sat chi tiét phan phan hdy nay rat khé cho nén duge bd
qua trong nhiéu nghién cu.

Viéc tdi hinh thanh Oxy trong dong chdy do nhiéu
nguyén nhan. Piu tién va chi y&u 1a do sy chénh léch gilfa

Oxy trong nudc va trong khong khi va do qud trinh chuyén |
dong tuong 461 gifta khi va nuéc ma tao nén sy thim Oxy tif ;
khong khi vao nudc. Hién tugng quang hdp ctia thuc vat thiy |
sinh ciing sinh ra Oxy trong nudc, tuy nhién c¢d ché hinh thanh
ciing rat phic tap, vi th€ trong nhitng nghién clfu ban dau hién
tugng nay duge bo qua. Toc d6 thdm Oxy it khéng khi vao -

nudc ciing dude xem 1a ty 1€ bac 1 vdi 6 suy gidm Oxy hoa
tan so vdi lugng Oxy bdo hoa. Nhu vay: :

ry = K,(D, -D,)

Trong d6: rg 12 8¢ dd tham khi (gfm3-ngéy hodc mg/L+
ngay); K» 12 hang s6  tham khi (1/ngay); D; 12 ndng dd Oxy béo

hoa trong nude (g/m’ hoiac mg/L); D, la ndng d6 Oxy hoa tas

(g/m’ hodc mg/L). Chi ¥ ring dong chdy cang nhanh thi Oxy
th&m vao nudc cing nhiéu va dong chay cang siu thi cang kho;
thadm Oxy xudng siu, cho nén hing sO thdm khi K, thudng 1

1& nghich véi 46 siu trung binh H cia dong chdy va ty 1€ thudd
véi vin t6c trung binh u. Mt trong céc cong thic thic nghiény
sit dung cho cdc sdng ¢6 36 sdu tr 0,6 dén 3,4m la:
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Cong thitc (5.6) c6 thé bién d6i v& dang:

u, L
K, =—In— 5.11
TxMr (5.11)

(5.11) thursng dirge ding dé€ xdc dinh hé s6 K; trong dong
chay déu néu biét ndng dd Ly va ndng 30 L tai diém X tir di€m xa.

Céc hing s6 K; va K> néi chung 12 ham 8 cla nhiét do

va dugc xdc dinh theo gid tri cia cdc hing s& niy & 20°C theo

. cOng thidc: :

] T-20)
_Ki,T =K, 5 (1’047)(

K,r =K, 1,022)77%” (5.12)

Trong hau hét cdc phan tich vé€ chat lugng nudc sdng ta
 gid thi€t rang chat thdi ban xa vao séng dudc hda tron va phin
kphot déu trén toan bd mat cit ngang cla séng. Py 1a mdt gia
_ thlet gan diing d€ tinh todn v4i m6 hinh mdt chiéu. Khi xét lan
can diém x4 thi gid thi€t nay hiu nhu khong ding va chi ding &
mot khodng c4ch xa di€m x4 va vin tdc dong chdy khong 1dn.

Trong cdc cdng thitc tit (5.6) dén (5.8) néu trén Ly 12
inong d6 BOD tai mit cdt ngang song ngay tai di€m x3 ch
lkhong phai ndng d6 trong ngudn x4 hoic ndng BOD clia nudc
stng khi chua ¢4 ngudén xd ma 1a sy hdn hdp cia hai ngudn
ply. Vi gid thi€t xdo trdn deéu (well-mixed) trén mit cit
hgang ngay tai di€ém x4, ndng d§ Ly dugce tinh nhu sau:
i QFLF' +qWLW
0 +q,

- Trong dé6: L, 12 néng d6 BOD ban diu cda nudc sdng vdi
W Wwong Q. khi chwa ¢6 nude thai; L., 12 ndng d6 BOD trong

L,= (5.13)
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ngudn thai véi luu ugng gw - (5.13) c6 thé dp dung cho DO hoic

A e
L anao s chitndo do tai mat cdt song ¢6 ngudn thal.
- ndng 46 cua mot chit ndo doé tair mat g

Véi (5.8) - (5.9) phuong trinh (5.1) c6 thé viét ¢ dang vi
phén sau déy:

Q&‘—+ua—lj-“—=~K,Loe‘K" +K, (D, -D,))
ot ox | ‘
Trong trudng hop ditng (khong phu thu@c' jhdi glfnhflélla

chi phu thudc vao toa d6 khong gian x), dung ble? fa d? ’t i€u
hut Ox.y D - D, - D, va dx = udT (vdi dT la khoang th&i gian
di chuyé&n mot doan dx véi vén 18c u khong ddi) phuong trinh
(5.14) c6 dang:

(5.15)
4D gk, D=K Le™
aT

(5.14)

Tai T = 0 (twong tng véi x = 0) do thié'.u h};t OX\{ 1a ?0
(duge ti-nh theo cbng thdc twong W (5.13)), khi d6 nghi€ém cua
(5.15) la:

KILO

-K,T
= —-——(e'x"r -»e"KZ'T)+ D,e K
K,-K,

(5.16)

(5.16) 1a cong thic o8 dién mo 3 sy suy giam Oxz &T?,O.
m6 hinh Streeter-Phelps. Coéng thitc nay du'f}c dqng phd b}er_l
d& xem xét sG b sy suy gidm cla Oxy hoa tan trong song

-

kénh c6 dong chiy ditng va deu véi mot ngudn thai.

Hinh 16 1a biéu dién dd thi dudng cong suy gidm Oxy dya

theo phuong trinh (5.15) va (5.16). Sy phan hiy sinh hoc xay rat

ngay sau khi ¢6 & nudc thai vao dong chdy. Sy phan hiy nay cd
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- sit dung Oxy, do dé dudng cong gidm din (dd suy gidm ting

dén). Do d6 thdm Oxy ti¥ khéng khi vao nudc ty 1& véi d6 suy
gtdm, cho nén d6 suy gidm ting thi dd thim khi ciing ting va
dén mdt diém t6i han Xc, tai d6 tdc @6 thim vao bing téc dd
titu thy Oxy, sau diém nay Oxy hoa tan bit ddu ting (d6 suy
gidm gidm), t6¢ dd thim vio 18n hon tc d6 tiéu thu do d6
dudng cong trén do thi ting dan. Tai diém tdi han Xc d6 suy
giam dat gia trj cue dai Dc tai d6 trong phudng trinh (5.15) xdy
ra dD/AT = 0, hay: Dc= —]S‘—Loe"‘-T

(5.17)
2

Trong d6: T 1a thdi gian dich chuyén véi vin t8c u tif
diém x4 tdi diém tSi han. Gid tri T c6 th€ xdc dinh bing cdch
vi phdn phudng trinh (5.16) theo T va cho dao ham bing 0.
K&t qua 1a biéu thitc:

B T = ! lnl:K2 (1_ D, (K, _KI)H
x K2 —Kl KI k Kl Lo

Y cong thite ndy cd thé x4c dinh duge toa d6 Xc cla diém tdi
an C tai d6 x4y ra cuc tri: X¢ =u.T (hinh 16).

(5.18)

Piém thdi

l Pudng Oxy bio hoa
i A

b6 suy gidm O

Diém 13 han

-

Hinh 16: Dudng cong suy gidm Oxy
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bao gid thdy hai gid tri T gin nhau thi théi. C6 thé chon T =

2,71 ngay (két qua sau khi tinh lip). Thay vao phucng trinh
* dAu tién s& duge Ly = 8,59 mg/L. Dlung c¢éng thite (5.13) : 1,5
L+ 4. x5=(4+ 1,5 x859suyralL, = 18,16 mg/L. Piy la
- néng d6 BOD cho phép trong nudc thdi.

* Cong thitc (5.17) va (5.18) d6i khi dudc dung dé€ danh |
gid 56 b§ yéu cau (hay tiéu chudn) d6i v6i ngudn thdi nhu néu
trong vi dy dudi ddy.

Vi du 4p dung (5.17)-(5.18): Xét dong chay trong kénh
nhd ¢6 luu lwgng 4m/s. Nong dd BOD trong dong chdy du'QcE
cho phép sao cho duy trl ndng d6 Oxy hoa tan khong dudi
5,5mg/L. Gid tri K; 12 0,26 1/ngay & nhiét 4o 25°C. Luu lugng
nwde thii khong vugt qué 1,5m’/s. Nhiét d§ cta nude s(:‘m?; ity
25°C va gid iri K2 1a 0,41 1/ngay & 25°C. G nhiét 45 néy nong
d6 Oxy bio hoa trong nude la 8,2mgfL1. Xac dinh nong tiq
BOD cho phép trong nude thdi va tai diém Xa trén sﬁng, néu
tai diém x4 trén séng sau khi xdo trén v6i nude thdi nong dﬁz
(jxy hoa tan 1a 7,5mg/L. Néng 46 BOD trong sdng khi chuta 6
ngudn thai 1a Smg/L.

- 5.5, DPutng cong suy giam Oxy cé ké tdi qu# trinh Nitd

Cédc hgp chédt Nitg hitu ¢d khi bi thity phan trong dong
L chay cling ¢6 vai trd quan trong trong qud trinh 1am suy giam
Oxy hoa tan. Do tdc ddng cia cdc vi sinh séng trong nudc
Ammonia (NH,") bi hap thu va tao ra Nitrite (NO;) va Nitrate
' (NO3). Qud trinh nay c6 tén 1a Nitrat héa va Itgng Oxy can
thi€t cho qud trinh ndy ¢6 tén 13 nhu ciu Oxy Nitd (NOD) va
'md phéng bing cdc phin tng:

NH; +1.50, - 2H" + H,0+ NO; ;

(5.19)
NO; +0.50, —» NO;

Tir s6 liéu da cho:
+ D6 suy gidm Oxy tai diém thdi Dy = 8,27,
0,7mg/L
+ D6 suy gidm tdi han Dc = 82-5,5=2,7mg/L .
D& tim ndng d6 BOD tai diém x4 Lo va thdi gian tdi hat
Tc phii ding ddng thdi (5.17) va (5.18).

P61 v8i qud trinh Nitd citng gid thi€t tudn theo cdc phan
g bac 1 nhr BOD, tfc 1a N =Nye %, trong d6 N 1a néng
6 NOD (mg/L) trong dong chay tai thdi diém t, con Np 1a
ndng d6 NOD trong dong chdy ngay tai di€m x4. K, 1a hé s&
sy gidm NOD (l/ngay). N€u ké t6i qud trinh Nitdrat héa

0,26 1 0,41 0,7(0,41-0,26) hwong trinh suy gidm Oxy cé dang:
27=220, e‘°"2°T;T= In 1-—
0,41 " 0,41-026 |0,26 0,26L, - . N
77 " Kk T+ K,Ne™ " —K,D (5.20)
Hai phuong trinh nay duoc gidi bing xap xi lién‘tié
Diu tién cho trude mdt gid tri T, thay vao phuong trinh dau d
tim dudc Lg, rdi thay vao phuong trinh thit hai s& fim dudc
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s6 hang thif hai (tich phin) trong (5.24) 12 phdn v4t chdt qua
mit cdt A do sy phan bd khong déu cia vin téc va ndng do so
vdi gid tri trung binh trén mit cit ngang. Phan niay ¢6 tén 1a 6
phén tdn (dispersion). Ngudi ta gid thiét ring phan khdi lugng
nay tudn theo luat Fick, khi do6 cong thirc (5.24) ¢6 dang:

M = A4UC —A.E.a—c— . (5.25)

Ox

Nghiém cia (5.20) 12

D—'—KZ_K!I 2 n

p cuia (5.21) khi coi K = 0.

s 3 & ¢ h(.j ] o
DE thily (5.16) 12 mOt treBTE gid tri tdi han D cia 40 suY

Ciing t¥ (5.20) €0 thé tinh dugc

gidm OXy: Trong dé E dugc goi 12 hé sG phan tdn (dispersion

L p o™ +K Ne T ) (5.22) B coefficient). Hé 3 ndy ndi chung 13 ham s& clia van tdc va
— n s - o
D, = Kz( 1o B mit d§. Cing do y nghia ndy doi véi sdng c6 mit cat ngang
N ’ + n tén a - - - A - - A - -, gt - ~ =R
4m Oxy co k€ tdi gua trinh pha ! rong va 16n thi vén t6c va ndng do nic thdi khdc khéng nhiéu

5.6. Pung cong suy gi

(dispersion) o | .ém:

Néu goi CHy.zh 18 nbng d6 mdt C.halt;’bat kl :;1 ;hgéd

(y,2) rén mﬁ'; cit ngang A(X0,Y-ZY) r;alx:n tziln dtlgznd);; s e
, ‘ Ay Vi t) 1a va A

o cna dong chay va uly,z, ; dong oy 2
vd} mic Zt) nay, thi tong lugng v4t chit qua p‘ha’:} to fl:lilc?:llg i

iliir?rofl’g ,mﬁt don vi thii gian s€ 13 u.C*.dA va 1ong 1 _.

chit M gua cé dién tich A s& la:
M= Iu.C' dA

4

vin t6c va nong d6 trung binh mit cdt, do d6 phan déng g6p do
s phan tdn s€ nhé va kéo theo hé s& E sé nhd. Cling luvu ¥
ring mot 6 tdc gid va ngudi st dung ¢é nhdm n khi coi hé s§
piy 13 khuéch tin. Néu C 13 ndng d6 trung binh mit cit cla
not chat bat ki, R, 1a t6c do sin sinh va R, 12 16c do mdt vat
hit trong thé tich V, 4p dung nguyén 1y can biing vat chat nhu
ki néu § phin trén (vdi BOD va DO) ta c6 phuong trinh cin
2‘ fing sau cho trudng hgp khdng dimg:

(5.2

A %E+U%£=-3§~(AE%Q)+RE ~R, (5.26)
C* khong giong nhau tai céc diér’n thud % X x

trj trung binh tuong tag
6 u = Utu Vi C* = CH

NGi chung u va g

a ; goi a C1a cac g1a
mit cit A; goi U va ic gid !
mit cit A cha uva C*  khidoséc
thay vao (5.23) s& dugc: |
M = AUC + [u.c.dd

2
§§—+U'§£=Eaf+R‘,#R, (5.27)
ot ax ox

(>4 Vi U* 12 vin t5c trung binh mét &t da duge hiéu chinh.

}7) 1a dang thudng gip trong bii todn lan truyén chit c6
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4 trinh chuyén héa, tat nhién cdc s6 hang R, va

tinh tdi cdc qu
R, s& c6 dang cu thé tiy thudc vao vat chit cu thé cdn md CHUONG 6
phdng. N6i chung dé gidi (5.27) phdi nhd cdc md hinh s6 trén ) N

do (5.27) c6 dang chung nén c6 thé 4p MOT SO ONG DUNG

m4y tinh, tuy nhién

dung cting thudt toan & nhu d3 gidi thiéu trong chwdng 4,

Trong qud trinh xdy dung va hoan thi€n, chudng trinh
. SAL vdi cdc phién ban khic nhan (nhu FWQ87, SAL790,
TLUC, SAL1193, SAL99, SALBOD,VRSAP_SAL,..) di dudc
sit dung d€ gidi quyét nhiu bai todn thuc tién vé truyén triéu
va xdm nhap min trén nhiéu hé thdng séng khic nhau:

M&b td trang théi truyén tri€u vad xdm nhip mén trén hé
thdng song Pong Nai, Sai Gon véi s6 liéu nim 1982 /41/.

r MO ta trang thai truyén tri€u vi xdm nhip mdn trén hé
 théng song Pong Nai, S2i Gon, Nha Be vi bon thdi ki ctia nam
1983. Trén cd sd mo t4, tinh todn mdt s& phuong 4n s dung
wéc va mot s& phudng dn x4 cda dap Tri An va hd Dau Tiéng.

Tinh todn sy truyén tri€éu va xam nhap min trén toidn hé
hong song Pdng Nai, Sai Gon, Nhi Beé, duyén hadi va mang T
$rih rach TP.HS Chi Minh véi s6 liéu clia nim 1985. Du dodn
¥ bi€n dGi trang théi thdy lyc va min khi ddp Tri An, hé Diu :
| ng xa vdi cdc phuong dn khdc nhau, cdc phuong 4n 1dy
'. 13c khdc nhau va ci cdc phuong 4n 1am viéc cia cdng Rach
hi€c ngin dong chiy Y sdng Sai Gon sang séng Pong Nai.

M5 td trang thdi thdy lyc va xAm nhip min trén cdc hé

¢ Ganh Hao, Ca Mau, hé séng C4di Ldn.

:"J'_I‘inh todn st Xdm nhdp mdin trén bdn ddo Ca Mau trong

pe thdi o nhién va khi c6 mot s& dép /44/. ’
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Tinh todn sy truyén ridu va x4dm nhdp man tren dong
i O &kd /. |
chinh séng Mékong /48 o . |
Chuong trinh FWQ87 (phién ban dau cua SAIIJ)‘ ;ur;i .
dudc st dung tinh todn ché& d6 thiy luc va mz_t.rttron.g giai ;aﬁ
lﬁ'ﬁ dong s‘ﬁng Déng Nai (khi xéy dung thiy dién Tri An) v .
Juge mot s8 ¢d 6 san xuit st dung. ,
Trong dy 4n Qui hoach t8ng thé Dong bang ;)gg él(;fcu) |
' .+ bin SAL790 dudc cong ty NEDECO !
ong (VIE/87/031) phi€n ! ’ N
]I_-’Ia 1ga1(1 st dung trong tinh todn cdc phuong an lan truyen ma

DPdng Thdp Mudi /72/. Luu ¥ ring nhitng k&t luin it ra tif tinh
todn dya trén cdc s0 liéu ¢ trudc 1998 vi thé nhiing két luin
¢6 th€ khdng con diing va phil hgp, tuy nhién qua diy ngudi
doc c6 thé thdy vai trd clia md hinh todn va c¢6 thé ¢ nhimng
diém con ¢ thé tham khdo duge do d6 c4c phuong 4n tinh
todn duge néu chi tiét. P€ ¢é khdi niém cho viée thiét lap so
db tinh todn, trong phin duéi cling trinh bay ddi nét vé dic
@iém Iii trén sdng MéE&kdng san Kratie vi mdt s6 phuong 4n
thodt i cho Péng Thap Mudi. Phin két qui tinh man khi s&
dung SAL dudc trinh bay trong cdc tai liéu /7,44, 73,75/. Phin
. tinh todn chit lugng nutée c6 thé tham khio trong /74/.
va nudc phen. o s utde vé thodt
Gin day trong khuon kho d¢ fﬁltiiztbfgi;f E)Sng Thip:
i ra bién Tay /71/ va cdc phuong an et e
ﬁﬂgibf—f;zﬁmg rinh SAL ciing dudc sif dung va chinh 8¢
gia phu trdch phén tinh todn. .49
Khi thém vio phin chal wdnghmf@ihce*;‘fz‘:li oy -
ten WQ v6i cdc phien bdn khé ¢ nnas &n nhu trong
(hién. Thuit todn tinh todn thily e g1 nﬁ;: duoc cai bié
chwong trinh SAL con phin tinh chat kigng e T T g
o thudt toan tinh man cu;:l SAL. CerciI}g f‘ o -
gtfr?fcﬂ:’r dung cho nhiéu d':_l’ an Vé_' qui \k’loac‘h va‘ ch‘)h;rl\fé&'icho
cong nghiép trén sdng Dong Nl Sa‘_GOIL\V i ong giai dod
cic du fn cdi tao kénh Nhiéu Loc - Thi Nghe Hong '

dau.

6.1. Dic di€m li § Pdng biing séng Ciu Long

. L sdng Mékong dude phét sinh chd yéu do mwa &
thi'gng ngudn dudi dnh hudng ciia:

a. Gi6 mia Tady Nam trén toan bd luu vue,

, b. Ap thdp nhiét d6i va bio d8 bd vao Viét Nam va
- viang ha luu lua vige.

. Dang lii trén sdng Mékong xdy ra theo kiu M c6 nhiéu
| dinh do nhiéu dot mua 16n trén luu vuc gdy ra. Ludng 1 ting din
| ¥ ddu dén gifta mida 1§ va sau d6 gidm din dén cudi mia 1.

~ Dinh I 16n nhit trén sdng Mékong thudng xuit hién vao
#hing VIl tai Chiéng San va vao khoang thang VIII dén thing
IX tai Pakse, thdng IX & Kratie va thdng X tai Tan Chiu
P& minh hoa cho thudt todn néu trong ch\;rdng 93;;1 : ' Bing 6.1).
v&a-dé con 13 vin d6 thdi s¥ dang dudc quan \tam_ucu ooy
quén }i va cdc ki su cho nén rong cl:lu’dng nay 'Sethiét .
16 At phitng két qud tinh todn cho cdc phudng an |

Tai Kratie (dinh cia tam gidc chiu séng Cdu Long),
fheo tai liéu do dac tiY 1924 dén 1964 thi luu lwgng 16n nhat 12
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66.700 m>/s xay ra vao ngdy 3 thdng IX n5m31939. Luu ludng
binh quin cta 30 ngay Ién nhat 1a 60.600 m°/s (1940) va cua
60 ngay 1on nhat 1a 53.300 m’fs (1937).

Tit Kratie dén Kompong Cham nudc 16 song Mek(ii:g
tran b chdy vao Tonle Bet, mot song chdy song song va nha-p
vao song Mékéng & thugng va ha Iuu Kompon% Chﬁam. Mit
khéc & doan nay song Mekdng cOn nhin nudc cua song’ Br’ck
Chlong, nén tuy luu lwong dinh 1ii 8 Kompong Ch‘am C(? kém
Kratie mot it, nhung dang 1 lai map hon dang ld tai Kratie.

Tit Kompong Cham dén Phnom Pénh nude 1 song
r -y i k-l
Mékong tran b3 hoac theo cdc ving triing, cdc sdng sud1 U ¢d |

hai b lic myc nude & Phném Pénh vudt qud cao do +8m.

3 bd tréi, nudc 1 song Mékong tran bd va theo song Tonle |
Toch chay xubi vé lam ngép viing triing réng 16n Prey\Ve?g, sz:u
d6 lam ngdp ving triing Kongpong Sné & phia Pong va mdt phan |

theo hai song Strung Lot va Prek Trabec chdy vé nam.

3 b3 phii, khi myc nuéc 1én cao, mube 10 f song.
Meékong theo cic song sudi va tran b lam ngip mot sO ving’

-

triing rong 1dn tir b song dén quéc 16 6. Ving ngép nay éu’cjc
n&i vGi Bién HS theo Prek ou Mall tai cau km 54 trén quoc 19

6 va ciing dude ndi véi Tonle Sap d phia nam bing song M
Komprell chdy song song ndi vdi song Mékong.

Theo tinh todn, trong doan nay mutéc lii séng Mékong &

mat khodng 10 - 18%.

Song Mékong chdy dén Phom Pénh thi gip Tonle S4g
va sau dé chia 1am hai nhénh 1a song Tién (Mékong) va sonf

H3ju (Bassac).
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Tonle Sap ndi véi Bién Ho 12 mot hd diéu tiét tu nhién
¢6 dién tich mat nudc hic 1dn nhdt 13 10.000 km? va dung tich
khodng 80 x 10° m’. Hang nam lic myc nude bit diu 1én (cudi
thing V, ddu thdng VI) thi nudc séng Mékong bit dau chdy
vao Bién Hb, cho dén lic vugt qua dinh 18 (khodng thdng IX)
thi nudc tif Bién HS chiy trd lai séng Mékdng. Do ch€ d6 diéu
i€t ty nhién nén Bién H6 chi lam gidm lwu lugng song
| Mékong trong cdc thdng dau mia Ifi, nhung lai 1am ting luu
| lugng sdng MéEkong vao cde thdng cudi mia Hi. Vi thé tdc
| dung didu tiét cda Bién HO phu thudce vao dang 1. Theo s&
liéu théng ké , tdc dung diéu ti&t cda Bién HS trung binh vio
khodng 5.000 - 6.000 m*/s & nhifng tran 1d nhd va 9.000-10.000
' m/s 3 nhifng trdn 1 16n.

- Tai PhnémPénh, nude i sdng MéEkéng phin qua séng
Bassac khodng 16% va theo dong chinh 84%, & dinh i ty 1€
nay 1a 20% va 80%.

Do bd trai séng Mékong cao nén cho nhiing trin li 16n
b andi tran bd. Thé nhung giita Mékong va Tonle Toch 8 thudng
ftu va Stung Lot & ha Iuu, ¢6 nhi€u kénh rach ndi thong nén sy
trao d6i luu lugng cda cdc song nay dién ra sudt cd mia li
L theo ¢4 hai hudng.

bo. - Nudc 1 tir Tonle Toch va cdc ving ngdp Prey Veng va
K ongpong Sné chdy vé phia Nam theo hai dong 1a Stung Lot va
Brek Trabek. Pén bién gidi Viét Nam mét phan luu lugng Stung
oot tran qua bd sdng S3 Ha vao Pdng Thdp Mudi va phin con
i theo song S& Thugng chdy xudi va nhip vao séng Mékdng
ia trén Hong Ngy. Toan bd lwu lugng cia Prek Trabek chdy

1

R0 Dong Thap Mudi qua séng Cdi C4i va Céi C3.
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BY phai song Mékong tif Phnom Pé’nh c{én Nefak I_‘U(Eng
twong d6i cao, nhung & phia dudi lai thap nén nudc 18 song
Mékong tran qua song Hau trong doan nay khoang 5-6%vad
dinh 1fi khodng 9 - 10%. \

Viing ngp lut bd phdi song Bassac rat rdng kéo dai tir bd

; 5 0 Ay c6 cdc song 16n nhu
song dén qudc 16 2. Trong ving nay co cac song |

Takeo, Chiu Pdc, nhip nudc i tit song Bassac chdy vao silu
dé chdy xudi vé phia Nam va dé trd lai sdbng Bassac phia tren

Chau Ddc. Mot phin lwu lugng chdy vao ving ngip ndy bang |

qua 7 cAu trén dudng Chau Pdc - Tinh Biér: dé vhohvtmg HTﬁ'
Gidc Long Xuyén (TGLX) va mét phin nhd theo kénh Vinh
T& chay ra vinh Théi Lan.

Luu luong 16n nhdt clia Song Bassac 3 Phnﬁ'm f’énl: v
Chéau Pdc khong khdc nhau nhiéu 1im, nhu’ng’khl Iii xudng,
Jutu ltgng & Chau PB&c 16n hdn Phnoém Pénh mdt it.

Tit bién gidi Viét Nam - Campuchia d&n Can Tha va My _'

Thuin muc nwée song Tién ludn ludn cao hon myc nuéc’(son
Hz’iu‘ nén nudc 1 tir Séng Tién theo kinh rach va bd thap &
tran qua sdong Hau.

Kénh Tan Chiu - Chiu Pdc va Vam Nao 13 hai dudni
chinh chuyén nudc cia i s6ng Tién sang sé‘nlg H,éu,: Nh:.mg dd
long song Hau phia trén Vam Nao con hcp nefn ty 1€ ph’a\m p :
gifta hai song la 20% va 80%. Pl}ia dud \Vanj Naoﬂ song4 '
rong nén ty 1€ phén phdi nay ¢ Can Thd va M§ Thuén 1a _
va 51%. ’ :

Nudc 1ii sdng Tién va sdng Hau b1 anh hu’c’in}g rﬁ’t(lé‘hn '
thiiy triéu & bi€n Dong. Thiy triéu bién Pong cé ché 4o bl
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nhit triéu véi chu k¥ 15 ngly. Hon nifa thdy triu cha bién
Péng c6 chu ky nim. Muc nudc trung binh nhiéu nim & bién
‘thudng cao nhat vao cdc thiang X - I va thip nhit vao thdng V-
VIIL. Chénh l1éch giita muc nudc trung binh cdc thing cao va
thap 12 0.3m. O dinh tridu ciing c6 trudng hdp twong tv, muc
nudc trung binh dinh triéu cédc thdng X - I caohon cde thdng V-
VIII khodng 0.3m.

Théng IX la thdng chuyén tiép. So véi thang VIII, thdng

X ¢6 muc nudc cao hon 0,15m nhung lai thip thua thing X
khodng 0,15m. Piéu dic biét 1a thing IX va thdng X 14 nhing
thing ¢6 bién do thily triu nhd nhit (Bang 6.3). Thiy triu lai
¢6 chu k¥ nhiéu nim, khodng 18,6 nim. Nim thiy tridu manh
nhat gan day 1a nim 1977 - 1978 va nim thly triéu y€u nhit 1a
b ndm 1986 - 1987. Miic d6 sai biét cua gia fri trung binh va lén
nhat clia giai doan triéu yéu va triéu manh khodng 0.10 - 0.20m.

Nhv vdy, néu Iii 16n nhung dinh 1 1én nhat xvit hién
k$6m gidp lic myc nudc thdy triéu thdp thi myc nudc ha luu
khong 16n 14m. Trdi lai néu 1d sdm nhung dinh 18 16n nhat xuit
fien mudn, nhat la xuat hién trong thing X 1a ldc thdng tridu
Wao thi muc nuSe & ha luu 16n hon.

y  Trong trédn i 1991 dinh 1ii thit nhat xuit hién & Tan Chau
Beay 13/X vdi mife nude cao nhit 1a 4,50 m, & Chau Péc 1a
B.31m ngay 15/X. Vi xuit hién vio thang IX lic thiy triéu con
gip muc nude trung binh & tram Viing Tau khoang -15cm va
Jirc nuGe dinh triéu 12 127cm nén t6i Long Xuyén muc nudc
h nhat 13 2,31m ngay 18/X va Can Tho 12 1,81m ngay 26/10. 1
¥4n 1d thit hai xuét hién & Tin Chiau ngdy 12/X véi mitc nudc 3
g5 nhit 1a 4,50m va Chau Pdc 1a 4,03m ngay 13/X thdp thua |
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ddy, hang ndm khi myc nude séng Tién bidt ddu dang cao thi
| nude 16 trong cdc kénh rach, chi y&u 1a hudng Tay - Pong vio
 Ddng Thdp Mudi. Pén diu thing VII, thang VI, kic muc
' guéc Tan Chau Ién dén 2,5m. nude 1 bit du trin b rach S3
- Ha, va dén lic nude ki déng cao dong tran ndy kim him dong
¢hdy theo huéng Tay Péng va d8 xudng phia Nam, lan rong
vé phia Pong lam ngép toan bd ving PTM. Nudc i vio PTM
dugc thodt theo hai hudng:

a. Huéng Nam ud lai séng Tién doan tit Phong My dén
‘M¥ Tho.
" b. Hudng Pong chdy vé sdng Vam C3 T4y, Vam C4 Dong
'vi dd ra bién qua cita Soai Rap.

Trong trdn 1§ 1978 luu lugng 16n nhit tt PTM chay ra
song Tién doan tif Phong M§ dén M§ Tho 1 2:250 m®/s, luu
Fluong 16n nhit qua Tan An én séng Vam C3 Tay 1a 2.640
_":3)'5 va Bén Lifc trén séng Vim C3 Péng 12 2350 m’fs. Luu
flvong 16n nhat déu xuat hién lic tridu xudng, nén mdc tinh Iwu
I'ﬁg binh quin ngay 16n nhit tr PTM chay ra trong trin ld
978 khodng 4.000 m*/s.

. Tif thip nién 80 dén nhing nim diu cla thip nién 90,
g0t he thong kinh dao va hé thng b bao chéng li thang VIII
i dude xay dung va mot hé thdng dudng giao thong vugt cao
flon muic nude 1 duge timg bude hoan chinh, dic biét 1a mét
¥ théng kénh cap II tr bién gidi dugc dao théng va dua nude
it Campuchia dd thdng vio DTM. Toan b nhimg tdc ddng
B 44 1am cho ch& d6 thly vin trong mia i § DTM thay déi.

dinh 1 trude 0,27 — 0,30 m, nhung xudng ha du gip thiy triéu
cao, muc nudc trung binh & Viing Tau 1a -2em va muc nude
dinh triéu 13 148cm, nén myc nudc I6n nhat & Long Xuyén la |
2,57m ngay 26/X va Cin Tho 13 1,98m ngay 26/X cao hon |
dink 1@t trude 0,17 — 0,26m.

Mt yéu td khong kém phan quan trong dnh hudng dén
muc nude 1 & ha du 13 thdi gian duy tri dinh 18, mét chi tién
thay thé€ cho lugng 10. Hai tran 1§ ¢6 myc nude dinh i & Tén
Chiu va Chiu P6c nhif nhau, nhung trdn nao c¢6 dinh li 18n, |
tife thdi gian duy tri dinh 10 dai hon thi muc nude d ha du viing
it bi 4nh hudng clia thiy triéu s& 1dn hon. Nhv hai tran [d 1978 3
vd 1984 ¢6 muc nuwde Tadn Chau va Hong Ngy tuong duong
nhau, nhung trdn G 1978 c6 thdi gian 16 & myc nudc cao dii;
ngay hon nén myc nude dinh ki 1978 J cdc tram vang it bi ankj]
hudng thiy triéu nhu An Long, Chg Mdi, Phong My déu cagj
hon muc nude dinh 1a 1984 tit 0,10 - 0,40,m (Bang 6.4). 1

Anh hudng ciia thiy triéu & bién va nudc Hi & thuong 1 _'
d6t véi muc nude 1 trén cdc séng chinh § Pong bing sdng
Citu Long clia Viét Nam rat phic tap. Viéc phén tich trén ck
¢6 tinh chdt dinh tinh. Mu6n phin tich dinh hugng cin xdy
dung mdt md hinh tinh toan md td dude cdc tic dong cla 1.
triéu khong nhitng trén dong chinh ma ca cdc ving ngip c’
BBSCL. 4

& b trdi song Tién thue dja phan Viét Nam 12 ving
Péng Thiap Mudi (BPTM), mdt viing ngap lut I6n va Kin, i
dugc diu tu phdt trién trong hai thap ky vita qua. Cdc hé thipg
giao thong, thiy 1di phdt trién manh mé& trong nhiéu nim §
1am cho dic di€m thiy van mba 1i ving nay bién déi. Trug

Nhifng ndm gdn diy, khi myc nudc séng Tién dang cao

157
156




!

www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn
thi nudc i qua cdc hé théng kénh rach tran vio BTM theo hai
héng Tay va Bic. o) hudng Tay, nudc lit theo cdc kénh cé
hudng Tay Pong chdy vao dong. 3 hudng Bic trén bd kénh S&
Ha, nudc 1ii khong phdi bdt ddu tran Iic muc nudc Tan Chau
[én 2,5m nhy trirdc ddy ma nudc Hi theo cac kénh tir bién gidi
dé xuéng khi nudc Ii bit diu 1én. Cho nén myc nudc trong

thang VII, VIII cdc trdn 10 1991, 1994 cao hon cdc trdn 10
1978, 1984,

Piém dic bigt 1a mic di myc nudc dinh 1 va thdi gian
gitt 1i & Tan Chéu cdc ndm 1991, 1994 déu thap thua nim
1984, va dinh 10 cdc nam 1991, 1994 3 c4c tram Héng Ngu, An
Long, Phong M¥ trén song Tién déu thip hay bing muc nudc
nam 1984 nhung myc nudc trong néi déng c6 xu hudng ning

cao din. Myc nude dinh 1ii nam 1994 & cdc tram Tan Thanh, |
Mdc Héa, Tram Chim, Hung Thanh déu cao hon muc mrdc;
1984 tit 0,10 — 0,25cm (Bdng 6.5). Do myc nudc ndi dong |
dang cao, ma trong tran 18 1991, ngay tit ddu thdng IX va <:h_(j;l ]
dén sudt mia 1ii, nudc tir DTM theo kénh Ddng Tién chdy 13
song Tién nguge véi htdng chiy von o6 clia nhitng ndm trudg
d6. Hién tugng ndy chifng t6 cdc dudng giao thong doc kén;
Pdng Tién, Hong Ngyu di 1am ding cao muc nudc trung tiny
ving DTM, Iam thay ddi hudng chdy cda i gay cho vin§
DTM ngip sdu thém, thdi gian ngip lut kéo dai hon va nudg

rtit chim hon.

BJ phdi s6ng Hau thudce dia phin Viét Nam 12 mit vy
tring TW Gidc Long Xuyén (TGLX), mdt ving dudc dau §
phét trién trong nhiing nim gan day. Céc hé thong giao thdny

thidy 1gi 43 dudc xay dung d€ khai thdc viing ddt ddy tiém ning
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nj‘ly. Trudc ddy, hang nam, khi myuc nwéc séng Hau [én, nudc
ll{ theo cdc kénh rach ché yé&u 13 hudng Péng - Téy ché’y vao
vung TGLX va ra vink Thdi Lan, vio khodng thing VII,VIII
Id?ng e 10 o bién gidi Campuchia bit diy trin vé véi, din
di?l’l lan 4t dong 14 tr séng Hau tran vao, mét s6 kénh nhir Rach
. Gid - Long Xuyén, C4i Sin bit diuy chdy ra ¢4 hai phia va
nude M ciing theo cdc kénh cap 1l xudng ving Tay séng Hé’u ’

, Lu;u lugng 16n nhit chdy vao vimg TGLX nim 1978 13
. .‘100 m /s, trgng d6 Iwu hugng chdy qua 7 ciu wén dudng Chau
D\oc - Tinh Bién 1a 1760 m%s, va hwu hrong tix song Hau chiy
Zao ltrong doan tir Chauv Péc dén Trée Ning Gi I 640 m*/s
A Iugng chdy ra qua c4c kinh tit Rach Gig ! 2
1l : 14 - én dé
 Cdi Sdn [a 415 ms. Fone uyen dén

. Ti.l' nhifng nam cudi thdp nién 80 sang nhitng nim diu
ﬁhap nién 90, cdc kénh tryc & viing nay dude nao vét va nhidy
wph c.z'ip Il duge dao ndi, dic bist La hé th(’i’ng' kénh cip II tir
hcn gi6i dao thing vio khu trung tdim TGLX, nhv Tra Su
. nh X4ng Cut, kénh Ranh ... d3 dudc hoan thanh. Vi the mrc’)'c,
M Campuchia va séng Hiu d8 vao ngay mot 1én hon.

E\Tém 1991 tuy myc nwée 16n nhat & Chau Péc thdp thua
a 1a nim 1978 nhung hm ivgng 1@ ty Campuchia vi song Hau
3 vio ddng 16n hon rat nhidu. Ly ludng 16n nhit chay vao
hng TE;LX ndm 1991 1a 2950 m%s, trong dé Iuu lvgng chiy
23 7 cdu trén duding Chau DA - Tinh Bign 1a 2150ms va Luny
Khe &Y song Hau chdy vao qua cdc ciu tir Chéu Boc dén Lon

€n 12 800 m’/s d6 1 chira k€ Iwu lugng theo kinh Vinh Tg'
Y qua kinh Mdi, kinh Ts, rach Giang Thanh d€ ra vinh Thai
" 1a 390 m/s. Mit khic trong hon 10 ndm qua céc hé théng
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g vimg TGLX dugc phat trién nhat 12 hai
- Tri Ton va Long Xuyén - Hué bic -
o vugt mifc nude I cao nhat da
4t khau do dé thodt 10 Vi thé

giao thong bd & tron
ryén dudng Long Xuyén
C6 Td ngay cang dudc diy ca
x4y ra, trong lic d6 cdc ciu chua
muc nutdc ki trong ndi déng ngay cang dang cao.

So véi trin 1i 1984, myc nude dinh 1i 1994 & Chau Ppac
thip hon 0,17m, & Vinh Tre th&p hon 0,21m va & Long Xuyén
th4p hon 0,02 m nhung vao n6i ddng thi muc nudc 16n nhit cdc
tram & thugng hfu dudng Long Xuyén - Tri Ton nam 1994 cao
hon 1984 khoang 0,25 m (Vinh Hanh) -0,54 m (Céu 13), muc
nude 16n nhét cia céc tram thugng wu dudng Long Xuyen -
Hué Pic - C6 T6 ndm 1994 déu cao hon 1984 khoang 0,18 - |
0,20 m (Vinh Trach, Vong Thé), va § thugng luu dudng Lo T
- C4i S4n 0,08 - 0,15m.

Tém lai: Trong nhifng ndm qua ¢6 nhifng trin li twong;

451 16n x4y ra trén song Mékong ahtt cdc tran 1 1991, 1994
1996, 2000, 2001. Diéu dic biét 13 & cdc ving ngip DPTM v
TGLX, do tic dong cla con ngudi qua viéc dao cdc kénh tn
va kénh cdp II, nhdt 1a cic kénh ndi tit bién
vio thing déng bang lam tang kh3 ning thodt I vao déng
bing va viéc xdy dung cdc dudng giao thong bd cit qua cf
ving ngap di lam cho mide 1a @ PT™M va TGLX 1én sdm hd
muc nudc dinh I ngay cang dang cao hdn va thai gian gid,
ngay cang dai hdn, gay ngap lut va gly tén that v€ kinh §
chinh tri, vdn héa, xa hdi ngay cang nghiém trong hon. Dy
dé dit ra nhiém vu gidi quyét vin dé ngip lut cho DBS
cang sém cang tot. '

Luu § ring cdc nhdn xét néu wén chit y&u dya vaod
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llf?ll tr’chicA°1996. Do sif phdt trién trén dng bing céc dic dié
ndy ¢6 thé ¢6 nhiing thay ddi. a

Bdng 6.1: Tan suat xuit hién dinh I trén song Mékéng

Tram — Thdn
Chieng San 4 \‘/?IGH 12)5 > =
Paks’é 0 51 49. 0 0
Kfatlc 0 38 61 1
Tan Chiu 0 6 38 56 0
Long Xuyén 0 2 18 75 5

Bdng 6.2: Lutu lugng Ién nh&t binh quan theo cdc thiii doan
tram Kratie .

Nim 1 Thdi doan
ngay {15 ngay| 30ngay | 60ngi
y | 90 nga
iggé 62400 55400 | 52300 507%0 432%?
me 58600 55500 | 50200 44900 3200

#dng 6.3: Muc nudc cao nhit ¢ mét sé vi tri cde nim 1984

1991, 1994
Tram 184 1991 1994
TS B;ni‘lu - N;g;y Dinh 1 - Ngay|Pinh 2 - Ngay|Pinh 1d - Ngay
, 15/9 |4,31] 16/9 |4,03]
= , 03] 1310 | 427 | 5010
ng Xuyén 2,58 16/9 12,311 18/9 |2.57]26/10 | 2,58 | 8/10
. 4,00 26/9 | 1,81 26/9 {1,981} 26/10 | 2,12 | 6/10
Cha 3,3? igg 480 13/9 |4,50 | 12/10 | 4,67 | 3/10
pgMsi__| 3, 324 | 139 |3,19] 12110 K
fong My | 285 | 23/9 {287 - - - ;gz -
232 | - , -
oLank \ - - 1237125010 2,36 | 7110
My Thuan | 1,57 | 269 [1.82] 249 |1.97] 26710 ] 2,03 | 6/10

B chii: Céc na 3 gi
o nam 1984, 1991, 1994 ¢6 thdi gian i 16n tuong
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Bdng 6.4: Mitc nudc lii cao nhi't & mét so vi tri viing Pong
Thép Mudi (Cao dé Mi Nai)

Tram 1978 {1984] 1991 1994 1996
Tén Chéu 4,94 14,96] 4,80 4,67 5,03
Hong New | 475 [a,76] 453 | 4,53
Téin Thinh 3,82 3,72 3,92
Méc Hoa 3,00 2,60 2,62 2,73 2,96
An Long 4,24 14,15] 3,87 3,87
Cham Chim 3,60 3,75 3,84
Hung Thanh 2.69 2,75 2,94 3,39
Phoong M¥ 3,25 2,85 2,87 2,82
MY An 2,54 12,24 2,19 2,29

Bing 6.5: Myc nudc li cao nhit § mdt sd vi tri ving Pdng
Thap Mudi (Cao d6 Mii Nai).
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Tram 1978 [ 1984 1991 1994 1996
Chau Béc 494 |444] 431 4,27 4,71
Vinh Tre 3,86 4,01 3,55 3,80
Long Xuyén 2,89 2,58 | 2,57 2,56 2,59 é
Cin Tho 2,06 2,00 1,98 2,12 2,09
Vinh Tranh 3,31 3,071 3,12 3,32
Cdu S4t13 3,12 2841 323 | 338 325 |
Vinh Trach 2,64 2,41 2,39 2,59 't .
Vong Thé 2,54 244 § 2,53 2,63 '
Vinh Trinh 2,48 2,80 2,18 2,21

)
Tén Hiép 2,28 1,80 | 1,75 1,88 2,07 -i
3
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6.2. Cdc phueng 4n thodt li cho Péng Thap Muwi
6.2.1. Myc tiéu cia cdc phuong dn kiém sodt lii
6.2.1.1. Cdc mdt lgi hai cia I

Lgi: Hang ndm li vé, khi nudc 1ii tf sdng Tién va sdng
Hau tran vao kénh rach va cdc 6 ddng ngap I mang rit nhidu
phi sa, nhat 13 vio cudi théng 7 va thang 8, bdi ddp cho dong
bing ngay cang trii phi. C¢ mbi nim bi ngdp thi sau d6 cd
dong bling lai ¢6 vu mia boi thu. Thdi gian ngip li ciing 1a
thdi gian ngdm d4t, vé sinh ddng rudng, nfa phén thau chua,
tiéu diét siu bénh, chudt bo. Nudc 1i vé cling mang theo cdc
nguén hdi sin phong phd cho déng bing. Nudc li ciing bd
xung cho ngudn nudc ngdm, mot tai sin qui gid cho dbng
biing.Vi viy dé€ ddng bing phat trién cin phii c6 lii.

Hai: L vé cling gdy ngép Iut, sat 13, ph4 dudng giao
thdng. Nudc 1l 1 bién gidi tran vé mang theo nudc phén, nudc
¢4 thoi (vao ddu mia 1) it phi sa do chdy qua cdc cdnh ddng
Campuchia. N&u d€ lugng nudc nay trin vao Pdng Thip Mudi
 va Ti Gidc Long Xuyén thi s& chi€m chd khong cho nudc giau
phii sa tir dong chinh tran vao.

6.2.1.2. Muc tiéu ciia cdc phuong dn kiém sodt lii

Muc tiéu ciia cdc phuong 4n ki€m sodt 1t 12 han ché mit
A, triét A€ 1gi dung mit Igi cda 16 Muc tiéu chiéh Wige Jau dai
elia‘cdc bién phap ki€m soét 1l 1 ding cdc bién phdp céng trinh
 han ché 13 da dong tran ti¥ bién gidi vio Pdng Thip Mudi va
T Gisc Long Xuyén vao ddu ma I, lam gidm dd ngdp lut, x6i
'16; 101 dung triét d€ cdc mat Ioi nhv nude ngot, phi sa, thiy sin,
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v& sinh va cdi tao ddng rudng, nap mrdc ngam.

T muc ti€u-trén viéc xem xét Iva chon cdc phuong én

kiém so4t 18 cho Pdng Thip Mudi dua trén nhitng ¢ tudng sau .

day:
- Ting t6i da lugng nwdc vao cdc kénh Hong Ngu, An
Binh va Pdng Ti€n viao diu mia li (thdng 7,8) d€ ldy

phil sa va cang dua sdu lugng nudc nay vao cang sit |

song Vam C4 cang tét.

- Han ché viéc ting myc nudc G bién gidi vao li chinh _

V.

- Dua nhanh nudc tran bién gidi vao ddu mua lii ra phia -

song Tién v sdng Vam Co.

- Han ch€ ting lwu lwgng max: ra rach Hong Ngu dé

khong lam xau di viéc xat 18 cho khu vuc nay.

- Pua cang nhiéu nudc vé€ phia Long An cang tét.
- Giam dd sdu ngip lut trong khu trung tam.

- Don gidn vé bién phdp cong trinh. \
- Ting lugng nude diy min cho séng Vam Cd vao cut}_’@_E
mua lii. '
6.2.2. Cdc phuong dn tinh todn _
Cédc phuong én tinh todn bao gdm hoan nguyén 1i 199§,
va gid dinh 18 xdy ra véi diéu kién dia hinh 1996, triéu 1994,
lvu lugng thugng luu 1961. Chuong trinh SAL duge ding chg
tinh cdc phuong 4n (xem sd db phuong 4n trén cdc hinh tit 2§,
dén 31). Cdc phuong 4n dudc ki higu cu thé nhu sau: A
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+ HT96: Hoan nguyén Ii 1996 dé x4c dinh cdc thong s&
cia md hinh. Trong phudng dn nay diéu kién dja. hmh duge gilt
nguyén nhu nam 1996.

+ AO: Phu‘dng dn d6i ching. Phlrdng.zin nay chi khdc
HT96 12 luu lugng thugng luu tai Kratle 1y nim 1961, bién
tri€u 1994 va mira 10%.

i + P1 (xem hinh 27, 28): LAy HT96 lam nén nhung tao
tuyén ngin 1 doc kénh Tan Thanh-Lo Gach, ngin ngang bién
' gidi( tai kénh T4n Thinh - Ld Gach vi kénh S& Ha), ngan doc
- theo séng Vam C4 Téy va vin hanh nhu sau:

- Thang 7 - 8: Ngin ngang kénh Tan Thanh tai Binh Thanh;
" ngin ngang kénh S4 Ha (bién gidi); ngidn cdc kénh doc tir Tén.
* Thanh - Lo Gach vio PTM bdt dau tif rach Hong Ngy dén hét
' kénh C4i Bat. Ngin cudi kénh Héng Ngu tai hop hau véi kénh
Tan Hung. Ngin cdc kénh tr Vam Cé Tay vao DTM bat du
tif Rach Cdi Moén cho déﬁn hét kénh 12. Tir kénh Tan Thiét dén
Tan An bé ngd. MdJ rong kénh Tdn Thanh t Tin Cong Chi
_8&n kénh 28, m& rong kénh Tan Hung d&€n kénh Héng Ngu.
- kénh 28 dén- ddu kénh 61. Kich thude md rong: Bddy = 40m;
- Zddy = -3m. Thong doan cudi kénh Hong ngy vdi ddy 40 m

. -4m.

- Thdng 9 - 10: B& tri cOng tai dau cac kénh doc tr kénh Tén
Thanh - Ld Gach chay vao DTM bt diu tir rach Hong Ngu dén
€t kénh Céi Bat. Cac cdng ndy c6 kich thude B = 10m; Zddy = -
3m. Riéng cOng Tan Cong Chi B=15m; cfng C4i C4i B = 25m. Dé
thong kénh Hong Ngu, vAn déng cac kénh tt PTM chdy ra Vam
. Tb Tay bit diu tit rach Cdi Mdn dén hét kénh 12.
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+ P2 (Xem hinh 29,30): Giéng nhv P1 nhung 1am dé doc
theo cd hai b3 séng Vam C4 T4y tit Binh Chiu (d€ ngd dudng
sang kénh 61) cho tdi hgp hwu véi Vam C3 Pong.

+ P3: Ly HT96 lam nén nhung tao tuyén ngin 1d doc
kénh T4n Thanh - Lo Gach, ngin ngang bién gidi, doc theo
Vam C6 Tay, van hanh nhu sau:

- Théng 7 - 8: ngin ngang kénh T4n Thanh - Lo Gach tai |
Binh Thanh; dé ngdé diu kénh S& Ha (bién gisi); ngin céc
kénh doc tif Tédn Thanh-Ld Gach vio PTM bit ddu i rach
Ho6ng Ngu dén hét kénh Tan Thanh B. M3 nhé rach Cdi C4i
biing mét ¢dng véi ddy 10m, -3m. P& thong kénh Hdng Ngu.
Ngin c4c kénh tir Vam C4 Tay vao DTM bit ddu tit Rach Céi
Mon cho dén sit kénh C3 Gira (d€ wéng kénh C34 Gita). Ngin
Rach Bién Minh va Kinh Quaén sdt phia bic kénh 79. Kénh 12
ngin phia nam kinh Bdy Thudc. Tt kénh Tan Thiét dén Tén .
An bd ngd. M3 rong kénh Tdn Thanh ti¥ Tan Céng Chi dén
kénh 28, md rong cdc kénh C4i B4t mdi, Tan Hung, song
Tring, tit cd tr kénh Tan Thanh -Lo Gach xudng dén kénh
Héng Ngu ; kénh 28 dén ddu kénh 61. kénh C2 Gita, Tén
Thi€t. Kich thitdc md rong: B ddy = 30m; Zddy = -3m. Thong -
doan cudi kénh Héng Ngu véi ddy 40m, -4m.

- Thang 9 - 10: P€ thong kénh Khang Chién. Péng tat c |
cdc kénh tif rach Hong Ngu viio t6i Binh Thanh. B3 tri cong tai
ddu cdc kénh doc tit kénh Tin Thanh — Lo Gach chdy vae
DTM bt diu tit kénh Binh Thanh dé€n hét kénh Cai C4i. Cic .-
c¢Ong ndy cé kich thude: Binh Thanh, Théng Nhit, Tin Cong
Chi, Cdi Cdi:B = 30m; Zddy = -3m. S4 Rai, Tan Thanh B: B =
20m; Zddy = - 3m. D€ théng kénh Hoéng Ngy, vin déng céc
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kénh tit PTM chdy ra Vam C6 T4y bit ddu tif rach C4i Mdn
dén hét kénh 12 nht thdng 7 - 8 (d€ trOng kénh C3 Gita).

Nhu viy trong phwong 4n P3, d€ thong kénh Hong Ngu
va kénh $3 Ha. Kénh Tan Thanh - Lo Gach bi chidn trong cd
bon thdng 7 — 8 — 9 - 10. C4c kénh tir Vam C4 Tiy chdy vio
Pdng Thdp Mudi tif rach Cai Mdn dén kénh 12 ciing bi chin
trong sudt bon théng, nhung kénh C4 Gita d€ tréng. Chin kénh
12 & nam kénh 30 - 4 va kénh B4y Thudc.

+ P40: Liy HT96 1am nén nhung tao tuyén ngin 1 doc
kénh Tan Thanh - Ld Gach, ngdn doc theo Vam CoO Ty va
vin hanh nhu sau:

- Thdng 7 - 8: Khong ngin ngang (dé ngd) kénh Tan
Thanh - Lo Gach vd kénh S& Ha (bién gidi); ngin cic kénh
doc tit Tan Thanh - Ld Gach vao BDTM bit dau i rach Hong
 Ngu dé€n hét kénh Tan Thanh B. Ngin ngang rach C4i C4i va
 kénh 79 & phia nam kénh Hdong Ngy. D€ thong kénh Hong
Nguw. Ngin c4c kénh tir Vam Cé Tay vao PTM bit diu oy
Rach C4i Mén cho dén sdt kénh C4 Gifa (d€ téng kénh C4
Gira). Ngdn Rach Bién Minh va Kinh Quin sdt phia bic kénh
' 79. Kénh 12 ngan phia nam kinh 79. T kénh Tan Thiét dén
. Tan An bé ngd. Chuta md rong kénh.

- Thing 9 - 10: D€ théng kénh Khing Chién. Péng tit cd
cdc kénh tif rach Hong Ngy vao t6i Binh Thanh. Péng kénh Tén
- Cong Chi, kénh S4 Rai va kénh Tan Thanh B § phia nam kénh
Tan Thanh - Ld Gach. B8 tri ¢Ong tai dau céc kénh doc tit kénh
Tan Thanh - Lo gach chdy vio PTM bit dau t kénh Binh
- Thanh dén hét kénh Cdi Cdi. C4c cong nay c6 kich thwde: Binh
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Thanh, Thdng Nhit: B = 30m; Zday = -3m. Tan Thanh B: B =
25m; Zday = - 3m. D€ thong kénh Héng Ngu, Cdi Cdi va kénh
79, van déng cic kénh tit PTM chdy ra Vam C3 Tay bt diu tr
rach C4i Mon dén hét kénh 12 nhu thang 7 - 8.

Nhu vay trong phuong dn P40, dé thong kénh Héng Ngu
vd kénh S& Ha, kénh Tan Thanh - Lo Gach. Rach Cdi C4i va
kénh 79 bj chdn & phia nam kénh Hong Ngu trong thdng 7 va
thang 8. Cdc kénh tir Vam C3 T4y xudng ciing bi chin.

+ P41: Phuong 4n nay gidng nhu phuong dn P40, tuy
nhién cdc kénh dugc md rdéng nht san: M3 rong kénh Tan
Théanh tif T4n Céng Chi dén kénh 28, md rdng cdc kénh Cai
Bdt mdi, Tan Hung, tit ci ti¥ kénh Tan Thanh - Lo Gach
xudng dén kénh Héng Ngu; kénh 28 dén diu kénh 61. kénh
C4 Gira, T4n Thiét. Kich thidc md réng: B ddy = 30m; Zd4dy =
-3m. Théng doan cudi kénh Héng Ngv vdi diy 40m, -4m. Mg
bing tran 300m doc kénh 79 § cao trinh mat rudng.

Muc tiéu cta hai phuong 4n P40 vi P41 I3 so sdnh khi
ndng chuyén nude khi thuc hién nao vét hoic cii tao.

+ P5: Liy HT96 1am nén nhung tao tuyén ngan lii doc
ké€nh Tén Thanh - Ld Gach, ngin ngang kénh Tan Thanh - Lo

Gach, ngan doc theo bd tiy song Vam C4 Tay sit kénh 79 vi
van hinh nhit sau:

~ Thing 7 - 8: Ngdn ngang kénh Tan Thinh - L Gach
tai Binh Thanh; d€ ngd kénh S& Ha (bién gidi); ngin cdc kénh
doc tir Tan Thanh - Lo Gach vao DTM b4t diu ti¥ rach Hong
Ngy dén hét kénh Tin Thianh B. M3 nhd rach Cai Cai bing
mdt cOng véi ddy 15m, -3m. PE thong kénh Hong Ngu. Ngin
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cdc kénh tr Vam C3 T4y vio PTM bit ddu tr Rach Cdi Mén
cho dén sdt kénh Ca Gita (d€ tréng kénh Ca Gira). Ngan Rach
Bién Minh va Kinh Quén sat phia dong bdc kénh 79. Kénh 12
ngin phia nam kinh Bdy Thudc va 30-4. Tit kénh Tén Thiét
dén Tin An bd ngd. MJ rong kénh Tan Thanh t¥ Tin Cong
Chi dén kénh 28, md rong cdc kénh Céi Bdt méi (ndi vdi kénh
79) t sat bién gidi. Kénh Tan Hung, s6ng. Tring, bit diu ti
kénh Téin Thanh - Ld Gach xuéng dén kénh Héng Ngu; kénh
28 dén diu kénh 61; kénh Ca Gira, Tan Thiét. Kich thude md
rong: B ddy = 30m; Zddy = -3m. Thong doan cudi kénh Hong
Ngu vdi ddy 40m, -4m.

- Thing 9-10 : B€ théng kénh Khdng Chi€n. Péng tat cd
cdc kénh tir rach Hong Ngu vao tdi Binh Thanh. BS trf cong tai
diu cdc kénh doc tr kénh Tdn Thanh - LO Gach chdy vao
PTM bit ddn tit kénh Binh Thianh dén hét kénh Ci4i Cdi. Céc
cdng nay c¢d kich thude: Binh Thanh, Thong Nhit, Tan Cdng
Chi, Cdi Cai: B = 30m; Zddy = -3m. Sa Rai, T4n Thanh B: B
= 20m; Zddy = - 3m. Bén canh cdc c6ng tai cao trinh 5m lAm
thém cdc doan tran ddéng vai trd chia nudc khi li cao dé gidm
dd ting myc nudc phia bién gidi. Chiéu réng cdc dudng tran
nhy san: tran Cai C4i 250m, cdc tran khdc 150m. Bé théng
kénh Héng Ngy, vin déng cdc kéah tit PTM chdy ra Vam C3
Tay bdt dau o rach C4i Mon dén hét kénh 12 nhir thang 7 - 8
(d€ trong kénh C3 Gira).

Nhyv vay trong phuong dn P5, dé théng kénh Hong Ngy
va kénh $6 Ha. Kénh Tan Thanh - Ld Gach bi chin trong c3 4
thang 7 — 8 — 9 - 10. C4c kénh tir Vam C4 Tay chdy vao Pong
Thip Mudi tlf rach Cdi Mdn dén kénh 12 cling bi chin trong
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sudt 4 thdng, nhung kénh C3 Gita d€ tréng. Chin kénh 12 3
nam ké&nh 30-4 va kénh Bdy Thudc. Lam thém dudng tran tai
céc cdng Binh Thanh, Thong Nhat, T4n Cong Chi, S4 Rii, Tin
Thanh B va Cdi C4di.

+ Al (hinh 27, 28): Gidng nhv P1 nhung nén tinh todn 13
A0 (bién thugng luu 1961, bién bién 1994, mua 10%).

+ A2: Giéng nhu P5 nhung nén tinh todn 13 A0 (bién
thugng luu 1961, bién bién 1994, mua 10%).

+ A3: Liy A0 1am nén nhung tao tuyén ngin 1i doc kénh
Tan Thanh - Lo Gach, ngdn ngang kénh Tin Thanh - Lo Gach,
ngin doc theo by tdy séng Vam C6 T4y sdat kénh 79 va vén
hanh nhu sau:

- Thang 7 - 8: Ngidn ngang kénh Tan Thanh - Ld Gach
tai Binh Thanh; dé ngd kénh S& Ha (bién gidi); ngdn cdc kénh
doc tit Tan Thanh - Ld Gach vao PTM bt dau «r rach Hong
Ngu dén hét kénh Cdi Céi. D€ théng kénh Héng Ngu. Ngin
céc kénh t Vam C3 T4y vao PTM bit dau tit Rach Cdi Mén
cho dén sit kénh Ca Gira (d€ tréng kénh C3 Gira). Ngin Rach |
Bién Minh va Kinh Quin s4t phia déng bdc kénh 79. Kénh 12'
ngin phia nam kénh 79. Tir kénh Tén Thi€t d&€n Tin An bd
ngd. Md rong kénh Tan Thanh tif TAn Cong Chi dén kénh 28,
m3 rong cdc kénh Cii Bit mdSi (nd1 v8i kénh 79) tY s4t bién '
gidi. Kénh Tan Hung, song Triing, bit dau tif kénh Tin Thank:
- Lo Gach xudng d€n kénh Hong Ngu; kénh 28 dén diu kénh |
61; kénh C3 Gira, Tan Thiét. Kich thudc md rdng: B ddy =;;
30m; Zd4y = -3m. Thong doan cudi kénh Hong Ngu vdi ddye
4m, -4m. 0
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- Thing 9 - 10: P& thong kénh Khing Chién bing mdt
cOng Bddy = 15m, Zddy = -3m. D6ng tat cd cdc kénh t¥f rach
Hdng Ngu vao téi Binh Thanh. BS tri cdng tai diu cdc kénh

" doc t¥ kénh Tin Thianh ~ Lo Gach chdy vao DTM bit dau i
kénh Binh Thanh dén hét kénh Cdi C4i. Cdc cong ndy c6 kich
thude: Binh Thanh, Théng Nhit, Tan Thanh B, S4 Rai B = 15,
Tan Cong Chi B = 20m, Cdi Cii:B = 25m; 14t cd Zddy = -3m.
Bén canh céac cfng tai cao trinh 5m vin ¢6 cdc doan trin tran
d6ng vai trd chia nude khi 1i cao d€ gidm 4§ ting muc nude
phia bién gidi. Chiéu réng cdc dudng tran nhy sau : tran Cdi
cdi 250m, cdc tran khdc 150m. P€ théng kénh Hong Ngv, vin
déng cdc kénh tt DPTM chdy ra Vam Cé Tay bdt ddu ur rach
C4i Mén dén hét kénh 12 nhu thdng 7 - 8 (d€ tréng kénh Ci
Gifa).

Nhv vdy trong phuong dn A3, &€ théng kénh Héng Ngu
va kénh S Ha. Kénh Tan Thanh - Ld Gach bi chin trong ca 4
thing 7 — 8 — 9 - 10. C4c kénh tir Vam C6 Ty chdy vao Pong
Thdp Mudi tit rach Cdi Mén dén kénh 12 ciing bi chidn trong
- sudt 4 thing, nhung kénh Ci Gira d€ tr8ng. Chin kénh 12 &
- nam kénh 79. Lam thém dudng tran tai cdc cong Binh Thanh,

T‘hﬁ'ng Nhat, Tan Céng Chi, S Rai, Tan Thanh B va Cii Cdi.

. Phuong 4n nay gin gidng phudng 4n A2, nhung chi md
Cél C4i trong thdng 9-10. Chdn kénh 12 & nam kénh 79. Cic
 ¢fng tY kénh Tin Thanh - Ld Gach vao DPong Thdp Mudi
 ¢iing m3 nhé hon. |
Y Lu v rdng cdc phuong dn néu trén dugc lya chon ti
#iéc tinh todn mét loat cdc phuong 4n khdc nhau.
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6.2.3. Sodé tinh
Pic diém i & déng bing di dugc phin tich & mét & bao
cdo. D€ md phong céc dac diém dé trong sg d6 did dua vao 4
yéu té:
- Mang séng, kénh 1a cdc truc chuyén nudc.
- - Cdc viing trif doc theo cdc bd sdng, kénh chi ¢6 vai
trd trit nude.

- Céc 6 tran (con goi 14 cdc rudng kin) ndi véi nhau
hoidc ndi vdi mang séng kénh. Dong chdy tit séng kénh vao &
tran hodc tir 6 no gua 6 kia dugc md phdng bing dong qua
cbng trinh vdi nhitng X1 1i dic biét.

- Cdc cong trinh nhit c6ng d4p d€ mo phdng sy chénh
l&éch muc nude trrde va sau cng trinh.

S¢ db tinh gdm cac bién thugng hnu: Kratie, Gd Dau, Thi
Tinh, Tri An, cdc bién dudi 1a: Rach Gia, Ca Mau, Ganh Hao, My
Thanh, B&n Trai, An Thuin, Binh BPai, Vam Kénh, Soai Rap. -

Mang sdng, kénh, dong rudng khu bdy ciu - tuyén Chau
Pdc - Tinh Bién, khu Tri Tén va mang kénh rach PTM duge
s¢ d6 héa tuong ddi chi ti€t d€ ¢é thé md phéng dwge lugng -
dong chdy sat vdi thuc t&. Biéh HS cling duge mo phéng trong
sd dd tinh d€ thé hién dudc vai trd diéu i€t dong chdy trong |

ma i .Trong so d6 nay d4 dua vao mdt phan hé théng sdng Sai
Gon -Pdng Nai - Soai Rap, Vam C3 Pong d€ c6 thé tinh duge
anh hudng cla lii trén Dong Biing ddi véi ving nam Tp HS Chi

Minh. Phin ban ddo Ca Mau ciing dudc dua vao dd chi tiét ké

¢ hé thdng cSng chéng xa4m nhip min d€ cé th€ md phdng anh
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hudng triéu cﬁng nhu vai tro trlf nude va xem xét bai toan kié‘:f.

' Phan TGLX d4 duge md ta kha chi tiét khi tinh céc phudng 4n

thodt it cho bién T4y, trén co s& d6 b8 xung thém chi it khu
vife DTM ta c¢é mdt mang sd dé dd hoan chinh. M6t han ché ctia
md hinh 13 i li¢u dia hinh, thdy vin duge thu thip tir nhiéu
ngudn khdc nhav, ¢6 nhiéu ving dia hinh d4 thay ddi nhung
chua dude cap nhét hodc chua ¢6 do dac mdi cho nén phai ding
cdc tai liéu thi€t k€ do d6 két qua ¢6 thé chip nhin duge trén
toan cyc nhung chua bdo ddm dd chinh xdc vé chi tiét. Ta chua
¢6 tai liéu ndo mdi vé€ viing Campuchia st Viét Nam ma phﬁL
14y tai liéu cii tiY sd dd SOGREAH.

Tai liéu dia hinh : Dong chinh do 1992 (tai liéu thiy dac

‘Mékong). Kénh 79: Po 1997; Séng Vam Co, Sai Gon: 1995

(Jica do); Kénh Héng Ngu: Tai lidu thi€t k&€ Khu vue Ty
thudng, kénh Théng Nhit: do 1998; Cdc kénh doc tuyén duding
thily tp. H6 Chi Minh - Kién Luong, Tp. H3 Chi Minh - Ci

‘Mau do 1995. Kénh Vinh T&: do 1996; Cdc kénh sdng khdc
‘hodc 1dy tr i liéu thiét k€, hogc 14y tiY sd dd cda qui hoach
‘t6ng thé PBSCL. Dién tich cdc 6 rudng dude do tit ban db cay

diém 1/25000. Ban dé cao trinh bd bao duge thu thip t¥ cdc

‘tinh P8ng Thdp, Long An, Tién Giang (sau Iii 1996).

- Tai liéu khi tugng thily van: S6 liéu do 1i nim 1996 cia

“Téng Cuc khi twgng thiy vin. S8 liéu muc mtde néu trong bao
- icdo nay dung theo cao d6 Ha Tién, sai khdc 0,167m so vdi cao
. d6 quoc gia. Luu lugng Kratie (1961 va 1996) suy ra ti¥ dudng
‘quan hé Q ~H.
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6.2.4. Phén tich cdc két qud tinh todn

Ld 1996 dude hoan nguyén tif thang 7 tdi thang 10. Hinh
17 t8i 26 1a so sanh luw huigng thyc do va tinh todn, muc nudc
thyc do vi tinh todn cho trin 10 1996 tai mot s& tram. C6 thé
thdy két qud hoan nguyén luu lugng tai Tan Chiu va Chiu
P6c 1a chap nhin duge. Muc nude tai mot s8 tram trén sdng
chinh ciing khd t6t. Cdc tram ndi déng T Gidc Long Xuyén

va Déng Thap Mudi cd ban 14 chip nhén dugc.

Tém tit két qua tinh cla cdc phuong 4n duge néu trong

www.vncold.vn
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cdc bang 6.6 tdi 6.21:
Béng 6.6: Qmax (m’/s) va tdng lugng (10°m’) phudng dn
HT9%6
Céc yén Théng 7 - ${Thdng 9 - 10| Téng |Qmax|Qtran
TSng lugng [Téng lugng |lugng 4 Max
thing
Tan Chau 66298 106483 | 172781 [23855
Rach Héng Ngy 1252 5241 6493 [2176
Tan Chau - Hong Ngu 1637 7209 8846 |2913
S& Ha - Théng Binh 3135 13189 | 16324 [ 6083
Thong Binh - Long Khét| 357 3799 4156 |1985
Héng Ngu - Tan Héng | 2952 11419 | 14371 [4913 ] 1959
Tan Héng - Long Khét 532 2633 3165 | 1067
Diu Vam C3 2238 4027 6265 | 1520
Diu kénh 61 88 369 457 | 220
Moc Hoa 2319 3851 6170 [1193
Du6i Tuyén Nhon 3024 4590 7614 | 1655
Tin An 3431 5672 9103 |2398
Kénh Héng Nt (vio) 625 50 675 | 379
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Hong Ngu - DPdng Tién 1316 1494 2810 | 858

vao)

Pdng Ti€n - My Tho 2857 7828 10685 |4518
- K1a)

Bdng 6.7: Qmax (m*s) va tong higng (10°m>) phuong dn A0

Cc tuyén Théng 7 - 8 (Thdng 9 - 10| Tdng luong [Qmax| Q
Téng lugng [Tng lugng | 4 thing trin
T4n Chiu 81078 113467 194545 |23265
IRach Héng Ngu 1116 5592 6708 | 1660
Tan Chau - Hong Ngu| 1621 7667 9288 | 2262
SG Ha - Thong Binh | 3412 11868 15280 | 3305
Thong Binh - Long 392 1461 1853 | 532
iKhot
Hdng Ngu - Tan 3368 10396 13764 | 2845 392
ong
Tan Hong - Long 826 1553 2379 | 569
{Khot
DAu Vam Cé 1851 3895 5746 | 1189 i
iu kénh 61 27 361 388 169
- Méc Héa 2001 4135 6136 | 1006
- Dusi Tuyén Nhon 3644 7498 11140 | 2000
Tin An 4529 8026 12555 | 2829
{Héng Ngu-Ddng 1519 1615 3134 | 713
. -?E!ié'n {(vao)
Pdng Tién - My Tho | 5742 16268 22010 | 5696
| E")
)
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Béng 6.11: Qmax (m’/s) va tong lugng (10°m>) phuong 4n P40

Cic tuyén Théing 7 - 8Thdng 9 - 10|T8ng lugng Qn‘};ax
Tong Iugng(Tong lugng | 4 thing i(m’/s)
Tin Chiu 66158 107212 173370 [24189
Rach Héng Ngy 2649 6424 9073 | 2482
Tan Chau - Hong Ngv 3068 8567 11635 | 3309
S Ha - Thong Binh 2448 12731 15179 _|5790
Thong Binh - Long Khot] 420 3775 4195 [2014
Héng Ngv - Tdn Hong 1128 10452 11580 14448
Tan Héng - Long Khdt 616 3105 3721 1648
Au Vam C 2276 4028 6304 11247
iDiu kéoh 61 91 420 511 | 250
Moc Héa 2350 3916 6266 {1204
{Dwdi Tuyén Nhon 3053 4937 7990 | 1640
Tin An 3458 5433 8891 {2360
Vio Kénh Hong Ngu 1195 640 1833 531
Héng Ngy - Déng Tién 1513 1293 2806 | 875
(vao) ,
Déng Ti€n - My Tho (ra)] 3292 8279 11571 _|4654
Bing 6.12: Qmax (m’/s) va t8ng higng (10°m>) phutgng 4n P4l
Cic tuyén Théng 7 - 8{Théng 9 - 10{Téng lugng Qn;ax _.
Téng lugng | Téng lucng | 4 théng |(m’) .
Tan Chéu 66191 107390 | 173581 {242
ach Hong Ngw 2488 6486 8974 | 255
Tin Chiu - Hong Ngy 2901 8647 11548 13410
S& Ha - Thong Binh 2566 12334 14900 | 557
Théng Binh - Long Kbt 316 3434 3750 |2
{Hdng Ngw - Tén Héng 1010 9378 10388 | 38
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Tan Hong - Long Khét

907 4240 5147 11737
Dau Yam C3 2388 3952 6340 | 1416
Diu kénh 61 105 425 530 245
Moc Héa 2473 3889 6362 | 1191
{Pudi Tuyén Nhan 3346 5182 8528|1643
Tan An 3729 5643 9372 {2360
Vao Kénh Hong Nev 1240 806 2046 | 531
Hong Ngu - Déng Tién 1567 1508 3075 | 881
(vao)
| Pong Tién - My Tho (ra) | 3283 8315 11598 | 4630

Béng 6.13: Qmax (m%s) va téng lugng (10°m”) phudng 4n P5

Céc tuyén hdng 7 - 8 Théng 9 - 10 |T8ng lugng{Qmax
Tdng lugng [Tdng lugng | 4 thang J(m’/s)
Tan Chéu 66326 106998 173324 24107
ach H8ng Npu 2370 5866 8236  [2186
an Chau - Hong Ngu 2779 7914 10693 [2938
S3 Ha - Théng Binh 2338 11693 14031 {5223
{Théng Binh - Long Khét | 561 4080 4641 12020
6ng Ngv - Tan Héng_ 879 10443 11322 [4709
Tan Hing - Long Khét 1170 4438 5608 [1896
Diu Vam Cé 2304 4070 6374 | 1486
' ID4du kénh 61 99 449 548 254
(Moc Hoa 2384 3946 6330|1198
{Dudi Tuyén Nhon 3284 5321 8605 | 1675
' [[T4n An 3666 5742 9408  [2362
#¥30 Kénh Hong Ngw 1540 487 2027 | 617
Mdng Ngy - Béng Tién 1934 1060 2994 | 951
Vao)
$P0Ong Tién - My Tho (ra) | 3217 8576 11793 [4700
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Béng 6.14: Qmax (m’/s) va tdng ltgng (10°m’) phuong 4n Al

Céc tuyén Thang 7 - 8{Thdng 9 - 10[Téng hrgng er;ax
Téng lwgng{Tdng lwgng | 4 thdng {(m’/s)

Tan Chiu 81131 114761 | 195892 (23443
Rach Hong Ngy 2868 6632 9500 | 18 ; ;
Tan Chiu - Hong Ngy | 3416 3881 12297 2«5427
S8 Ha - Thong Binh 2216 953] 11747 2551
Thong Binh - Long 490 1612 2102
Khot
Hdng Ngu - Tan Hong 0 8071 8071 2??;
Tan Hong - Long Khot | 1777 2818 4595 >
IDdu Vam C& 2223 4448 6671 | 1198
iDau kénh 61 54 346 400 180
Moc Héa 2266 4565 6831 1165
Du6i Tuyén Nhoa 3747 7431 11178 {1992
Tan An 4637 7987 12624 {2826 i
Héng Ngy - Ddng Tién | 3138 1063 4201 | 784 | |
gg;; Tién-My Tho (ra)| 5620 17380 23000 [ 5527} 1

Béng 6.15: Qmax (m®/s) va téng ligng (10°m°) phuong dn AZ :

j

C4c tuyén Thdng 7 - 8{Thdng 9 - [0jTdng lugng

Tong lugng|Tong lwong | 4 thing
Tin Chiu 80868 114784 195652
Rach Hong Ngu 2521 3355 7876
Tan Chau - Hong Ngw | 3035 7512 10547
S& Ha - Théng Binh 2473 10610 13083
Thong Binh - Long Khét 646 1778 2‘;;2
Hong Ngu - Tan Hong 935 8591 9
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dn Hong - Long Khét 1554 2711 4365 749
Piu Vam C4 1815 3803 5618 11115
Pau kénh 61 17 439 556 200 ¢

 Méc Héa 1969 3988 5957 | 967
Dugi Tuyén Nhon 4028 7942 11970 [ 2137
Tan An 4938 8819 13757 | 3015
Vao kénh Hong Ngw 1903 522 ° 2425 513
Hong Ngu - Déng Tién 2354 1099 3453 742
(vio)

IDong Tién - My Tho (ra)| 5443 17277 22720 | 6050

Bdng 6.16: So sanh sy bién déi tdng lugng (trigu m?) trong
thing 7 - 8 gita hién trang HT96 va cic
phudng dn P1, P2, P3, P40, P4, PS

Céc tuyén HT96 | AP1 | AP2 | AP3 [AP40[AP41] APs

ITan Chay 66298 0 0 | 18 |-140(-107] 28
? ach Héng Ngy 1252 [ 1275 | 1275 (1233 | 1397 [1236 | 1118
{tranChau-HangNgq 1637 | 131911319 (1262 1431 {1264 | 1142
| 188 Ha - Thong Binh 3135 [-1120[-1120|-694 | -687 [ -569 | -797
Thong Binh - Long Khst| 357 | 88 | 89 | 16 63 | -41 | 204
Héng Ngv - Tan Hong | 2952 -29521-2952[.2217[-18241-1942[-2073
T4n Héng - Long Khot | 532 959 1958 1616 | 32 | 375 [ 638
t Ddn Vam Co 2238 | 604 | 714 | 41 | 38 | 150 | 65
Hb4u kénh 61 88 { 43 | 58| ¢ 3 117 | 11
Moc Hoa 23191 550 1 634 | 38 [ 31 | 154 | 65
fDusi Tuyén Nhon 3024 ;483 | 122 [ 232 | 29 | 322 260
Tih An 34311 451 1-161[ 209 | 27 | 298 | 235
Bng Ngy - Péng Tin | 1316 | 1244 12491 651 | 197 | 251 | 618

Tién - My Tho (ra)| 2857 | -162 | 125 | 344 435 | 426 | 360
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Béng 6.17: So sénh sy bién d6i téng lugng (triéu m’) trong Tllﬁng Binh - Long Khét| 392 | 98 | 254 | 1853 | 249 | 571
2 thing 9-10 gida hién trang HT96 va céc Hong Ngu - Tan Hong | 3368 | -3368 |-2433] 13764 |-5693 |.4238
huong 4n P1, P2, P3, P40 Pal. P5 Tan Hong - Long Khot | 826 | 951 | 728 | 2379 | 2216 | 1986
P e Pin Vam Cé 18511 372 | -36 | 5746 | 926 | -128
Cic tuyén HT96 | AP1] AP2 | AP3 |AP40[AP41| AP5 T 7 T 27 o0l 388 1 12 1 168
IT—EETEICAY e —— e e e
ach Hong Ngu —— _ )
Tan Chau - Héng Ngu | 7209 | 878 [ 1547 { 813 [1358]1438| 705 Dudi Tuyén Nhon 3644 | 103 | 384 11142} 36 | 828
- Tin An 4529 | 108 | 409 [ 12555 69 | 1202
Sd Ha - Thong Binh | 13189 1-2400{ -072 |-1739(-458 | -855 |-1496 2 — R :
Thong Binh - Long Khot| 3799 | 225 | 198 | 245 | -24 |-365 | 281 Hong Ngy - Dong Tin | 1519 | 1619 | 835 | 3134 | 1067 | 319
- ~ (vio)
Hong Ngu - Tan Hong | 11419 [-1783{-3422 |-1428]-967 [-2041] -976 )
Tin Hong - Long Khot | 2633 |1732] 1199 | 1889 | 472 { 1607 | 1805 Pong Tién - My Tho (ra) | 5742 | -122 | -299 | 22010 | 990 | 710
Piu Vam C 4027 | 689 576 | 31 | 1 | 23 | 43 .
Diu kénh 61 369 1105| 90 | 77 | 51 | 56 | 80 Tir cdc bang trén ¢6 the nit ra cdc nhin xét sau diy:
Mac HéaA 3851 1581 | 691 | 81 657 53982 79351 a. Tuyén bién gidi vao Bdng Thip Mudi it rach S& Ha
Dusi Tuyén Nhon 4590 | 236 } 219 7043 3‘2“3 T qua Thong Binh vio tdi Long Khdt (tran tinh ti¥ Thong binh
Ti“A; —— ?igi 138227 j‘s‘g _:% STRYR vio Long Khét; Téng lugng (triéu m’) khong k€ tran, tinh
?‘;ﬂ% gy - Dong Hien trong 4 thdng 7 - 8 - 9 - 10):
VA0 :
Déng Tién - My Tho (ra) | 7828 [ 635 | 680 | 709 | 451 | 487 748 + L4 1996 (HT96): Qmax: 8068m3ls; Q tran: 949 m3fs; Téng

lugng: 20480.

+Phuong 4n P11 : Qmax: 6530m’/s; Q tran: 0 m’/s; Téng
lugng: 17273.

Béng 6.18: So sénh tong lugng (triéu m” trong thdng 7-8 va
¢4 4 thang 7-8-9-10 giita cic phuong 4n A0 va

Al L A2 3 3 2
- - 5 + Phudng 4n P2 : Qmax: 7629m’/s; Q tran: 0 m/s; Tong
Théng 7 - 8 4 thdng (7, 8, 9, 10) ligng: 18675.

Cac [uyé'n A0 AAL | AA2 | A0 AAl | AA2. i 3 . 3 »
Oy S1078] 53 | 210 194545 1347 | 1107 + Phuong an P3  : Qmax: 6977m’/s; Q tran: 0 m'/s; Tong
Rach Hong Ney (116 | 1752 | 1405 | 6708 | 2792 | 1168 lwgng: 18308.

Tan Chéin - Hong Ngu | 1621 | 1795 |1414 9288 | 3009 1259’_ - + Phuong 4n PS . Qmax: ?243m3!s; Q tran: G m3fs; TSng
$& Ha - Thong Ninh 3412 | -1196 | -939 | 15280 {-3533[-2197 lugng: 18672.
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+ Phuong 4n P40: Qmax: 7804 m’/s; Q tran: 0 m’/s; Tong .
lugng:19374 J

+ Phuong 4n P41 : Qmax: 7645 m 3s; Q trin: 0 m 3s; Tonq
lugng: 18650.

+ Phuong 4n A0 : Qmax: 3837ms; Q tran: 58 m*fs; Tongi_
Iudng: 17133. i
+ Phuong 4n Al : Qmax: 3078m’s; Q tran: 0 mY/s; Té“nq.é'

lugng: 11747.
+Phuong 4n A2 : Qmax: 3352m’s; Q tran: 0 m’/s; TéngH
lugng: 15507. 3

Nhu vay gitta phuong 4n P2, P3, P41, PS5 tdng lugng nude
1t qua bién gidi trong 4 thdng xdp x{ nhau va déu gidm so voi
hién trang 1 1996. Véi phudng dn P1 nudc trin qua c6 it hon.
Véi phu’dng an Al va A2 cling vay. Perdng an Al co6 it hd J
ciing giéng nhu phudng dn P1. Chu ¥ ring, trong cdc phu‘dn
4n, dudng Tan Thanh - Ld Gach dugc ddp d€ khong cho 1 trig
qua, vi th€ Iii trin bién gidi ¢6 gidm di.

b. Tuyén doc kénh Tan Thanh-Ld gach ti¥ rach Hong
Nguf qua Tan Hong t6i Long Khét (tran tinh tif rach Hong Ngg
vao Tan Hdng; Tdng lugng (tridéu m>) khong ké tran, tinh trong
4 thiang 7-8-9-10):

+ L 1996 (HT96): Qmax :5980m/s; Q tran:1010 m3!s,
Irgng: 17536. .

+ Phuong d4n Pl :
lugng: 15492.

+ Phudng 4n P2

Qmax: 5527m’/s; Q tran: 0 m’/s: Tor

: Qmax : 4139m’/s ; Q tran :0 m%/s ; Tén

184

Id.vn

www.vncold.vn

lrgng: 13319.

+Phuong 4n P3

lugng: 16396,

+ Phitong 4n P40:

lugng: 19076.

+ Phuong 4n P41:

htgng: 15533,

+ Phuong 4n P5 |

lugng: 16930.

+ Phuong 4n AD :

lugng: 16143.

+ Phudng dn Al :

ludng: 12666.

t . +Phuong 4n A2 -

lugng: 13891.

Giéng nhu tuyen bién gidi gifta phlrdng'
4 qua tuyén nay x4p xi nhau vi déu giam s3'
1996. Vi phuong 4n Al va AC cling viy. |

So sdnh hai tuyén ta thiy vdi hu;n -:
m® nudc trit lai phdn trén kénh Tin ‘
_ ‘dﬁng lam tuy€n ngan I thi so vdi hiéf
m’ nuéc trit lai phan trén tuyén nﬂy |
b Bude. SO lugng nude nay s€ dugc ting .
¢6 tdc dung ddy min néu cusi thing
c¢fng nhi thdng 7 - 8. i

c) Tuyén doc séng Tién o

www.vncold.vn

Qmax:

Qmax:

Qmax:

Qmax:

Qmax:

Qmax:

Qmax:
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6150m’s; Q wan: 0 m’s; Téng
6096m>/s; Q tran: 0 m¥s; Téng
5633m’s; Q tran: 0 m’/s; Téng |
6605m*/s; Q tran: 0 m%s; o
3414m*s; Q tran: 334 ma' );

2777m¥s; Q tran: 01l

3075m*/s; Q tran:
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dugng: 13319.

+Phuong an P3 . Qmax: 6150m’/s; Q tran: 0 mYs; Téng
lugng: 16396.

* +Phuong 4n P40:  Qmax: 6096m%s; Q twran: 0 m%s: Téng
lugng: 19076.

+Phudng dn P41:  Qmax: 5633m%s; Q tran: 0 m*/s; Téng
Iwgng: 15535,

+Phuong 4n P5 :  Qmax: 6605ms; Q tan: 0 m’/s; Tdng
lugng: 16930. '

, +Phuong dn A0 ;' Qmax: 3414m’s; Q tran: 334 m’/s; Téng
Tugng: 16143,

~+Phuong 4n Al :  Qmax: 2777m’fs; Q tran: 0 m/s: Téng
ludng: 12666.

,+ Phuong 4n A2 :  Qmax: 3075m’s; Q tran: 0 m’/s: Téng

+ Phuong 4n P40: Qmax: 7804 m’/s; Q tran: 0 m’/s; .'-__-.:'
lugng:19374 |
+ Phuong 4n P41 : Qmax: 7645 m’/s; Q tran: 0 m’/s; T )
lugng: 18650. -
+Phuong 4n A0 : Qmax: 3837m’s;  Q tran: 58 m’/s; T6R
lugng: 17133.
+ Phuong 4n Al : Qmax: 3078m%s; Q tran: 0 m%s; T
lugng: 11747. '§
+Phuong 4n A2 : Qmax: 3352m%s; Q trap: 0 m’/s; T
lugng: 15507. '

Nhut viy giifa phudng 4n P2, P3, P41, P5 tng lugng nud

1l qua bién gidi trong 4 théng x4p xi nhau va déu gidm so v
hién trang 10l 1996. V&i phudng d4n P1 nudc tran qua c¢6 it hoy
Vi phu’dng dn Al va A2 ciing vdy. Phuong 4n Al ¢6 it hq
cling giéng nhu phwdng 4n P1. Chi ¥ ring, trong cdc phudy
n, dudng Tan Thanh - Ld Gach duge dip dé€ khéng cho lu i

qua, vi thé 1 tran bién gidi ¢6 gidm di. E ~ Giéng nhv tuyen bién gidi gifta phuong 4n P1, P41 nudc

_ § qua tuy&n nay x4p xI nhau va déu gidm so vdi hién trang 10

b. Tuyén doc kénh Tin Thanh-Ld gach tif rach Hé 996. Vi phuiong 4n A1 va A0 ciing vy.

Ngu qua Tan Hong tdi Long Khét (tran tinh ti rach Hong R
vao Tan Hong; Téng lugng (triéu m®) khong k€ tran, tinh trof
4 thang 7-8-9-10): -
+ Li 1996 (HT96): Qmax :5980m’/s; Q tran: 1010 m*/s; T4
luong: 17536. 1

+ Phuong dn Pl : Qmax: 5527m3r’s; Q tran: O m3fs;' i_
Iugng: 15492. .

+ Phuong 4n P2 : Qmax : 4139m’/s ; Q tran :0 m>/s ;T.

So sanh hai tuyén ta thdy vdi hién trang c6 khodng 3 ty
n nu'(Sc trif lai phan trén kénh T4n Thanh-Lo gach nhung néu
ng 1am tuyén ngin 1d thi so vdi hién trang khodng han 4 t§
’ nude triv lai phin wén myén ndy va 1am dang cao muc
#ic. SO lugng nude niy s& duge thodt din xudng Vam cd va
b6 tic dung dfly méan néu cusi thang 10 van thic hién déng céc
pog nht thing 7 - 8.

¢) Tuyén doc song Tién tit kénh Héng Ngy tdi DPéng
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Tién, nuwSe chl yéu chdy vao; (Téng lugng (triéu m3) tinh trong

4 thdng 7~ 8 - 9 - 10):
+ Lii 1996 (HT96): Qmax: 858m%s; Tdng lwong: 2810.

+Phuong 4n Pl : Qmax: 992m’/s; Tédng lugng: 3727.
+Phuong 4an P2 : Qmax: 1248m’/s; Téng lugng: 3609.
+Phuong 4n P3  : Qmax: 963m’s; Téng lugng: 3065.
+ Phuong an P40 : Qmax: 875 m’/s; Téng lugng:2806.
+ Phuong 4n P41 : Qmax: 881 m’/s; Téng lugng: 3075.
+Phuong 4an P5  : Qmax: 951m’/s; Téng Iugng: 2994,
+Phwong 4n A0 : Qmax: 713m’/s; Tdng lugng: 3134.

+ Phuong 4n Al
+ Phudng 4n A2

: Qmax: 784m’/s; Téng lwgng: 4201.
: Qmax: 742m*/s; Téng lugng: 3453.
) \Nhu’ vdy khi ding T4n Thanh - Lo Gach lam tuyén ngin
I thi wgng mutdc tir song Tién vao Pdng Thdp Mudi qua ba
kénh Hong Ngu, An Binh, Péng Tié€n ting 1én rd rét cd vé
~ A

Qmax cling nhu téng ligng. PE phin tich khi ning ting phi sa
[Ef f(ét Eoug Wwgng vio tuyén ndy trong hai thang 7 - 8 1a thdang
giau ndng dd phi sa:

+ Lit 1996 (HT96): Téng lugng : 1316.

+Phuong 4n Pl : Téng lugng: 2560. Ting 1244 so vdi

HT96.
+Phuong 4n P2 : Tdng lugng: 2565. Ting 1249 so vdi
HT96.

+Phuong 4n P3  : Tong lugng: 1967. Ting 651 so vdi HT96.
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+ Phuong dn P40: Tdng higng: 1513. Téng 197 so véi
HT96. .

+ Phuwong 4n P41 : Téng lugng: 1567 . Tang 251 so véi
HT96.

+ Phuong dn PS5
HT9%6.

+ Phuong dn AQ

+ Phuong dn Al
AQ.
+ Phuong dn A2
Nhu viy cdc phuong an Pl (A1), P2 cho nudc phii sa vao
nhidu nhat, P40, P41 cho nudc phu sa vao it nhit. Tng lugng
tt sdng Tién vao tang gln nhy tf 1,5 dén 2 14an so vdi hién
trang va 1a nudc phu sa. Trong suf gia ting ndy vai trd kénh
Hbng Ngv la quan trong nhvt s6 liéu néu dudi diy:
+ L 1996 (HT96): Téng lugng: 625.
. Téng luong: 1687. Tang 1062 so véi

. Téng luong: 1934. Tang 618 so véi

. Téng lwong: 1519.
. Téng lugng: 3138. Ting 1619 so vdi

. Tdng lugng: 2354. Tang 835 so vdi AO.

+ Phuong dn P1
HT96.

+Phuong 4n P2 : Téng lugng: 1684. Tang 1059 so véi
HT96.

+ Phuong 4n P3
HT96.

+Phuong 4n P40 : Tdng lugng:1195. Tang 570 so vdi
HT96.

+ Phuong én P41

. Téng lwgng: 1568. Tang 943 so vdi

. Téng ludng: 1240 .Tang 615 so véi HT96.
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+ Phuong 4n P5: Téng ludng: 1540. Ting 915 so véi HT96. midc phi sa vao ur Hong Ngy téi Bong Tién.
+ Phuong 4n AO: Téng lugng: 676.
+ Phuong 4n Al: Téng lugng: 2050. Ting 1374 so vdi AOQ.

+ Phudng 4n A2: Téng lugng: 1903. Tang 1227 so véi AO.

e. Ddu sdng Vam C& Tay. Téng lugng (triéu m’) tinh

trong 4 thang 7 - 8 — 9 - 10:

* Vao sdng Vam C4 (tai Binh Chau):
+ Lii 1996 (HT96): Qmax: 1520m’/s; Téng Iugng: 6265.
+ Phuong 4n P1  : Qmax: 1676m’/s; Tdng lugng: 7558.
+Phuong 4n P2 : Qmax: 1413m’/s; Téng lugng: 7555.
+Phudng 4n P3  : Qmax: 1487m’s; Tdng lugng: 6337.
+ Phuong 4n P40 : Qmax: 1247m>/s; Téng ugng: 6304.
+ Phudng 4n P41 : Qmax: 1416m°/s; Téng lugng: 6340.
+ Phuong 4n P5 anax: 1486m°fs; Téng lucng: 6374.
+Phudng 4n A0 : Qmax: 1189m’/s; Tong lugng: 5746.
+Phuong 4n Al : Qmax: 1198m’/s; Téng hugng: 6671,
+Phudng 4n A2 : Qmax: 1115m’/s; Tdng Iudng: 5618.

* Vao diu kénh 61:
+Lii 1996 (HT96): Qmax: 220m’/s; Tong lugng: 457.
+ Phuong dn P1  : Qmax: 270m’/s; Téng luong: 605.
+Phuong 4n P2 : Qmax: 287m’/s; Téng lugng: 489.

" +Phuong 4n P3  : Qmax: 253m’/s; Tong lugng: 543.

+ Phuong 4n P40 : Qmax: 250m’/s; Tong lugng:511 .
+Phuong 4n P41 : Qmax: 245m’/s; Téng lugng: 530.
+Phudng 4n P5  : Qmax: 254m’/s; Tong Iuong: 548.
+ Phuong 4n A0 : Qmax: 169m’/s; Tdng lugng: 388.

Luu ¢ ring tuyén Tan Thanh - Ld Gach dugc ngin dén
rach C4i Cdi trong thdng 7 - 8 nén nudc phd sa tY séng Tién
¢6 thé vao sdt kénh 79 sau d6 theo cdc kénh doc chuyén mot
phin ra song Vam C3 va mdt phan ra séng Tién.

d. Tuyén doc séng Tién tif kénh Péng Ti€n t6i M§ Tho,
nude chli yéu chdy ra; (Tng lugng (triéu m®) tinh trong 4
thdng 7 -8 -9 - 10):

+ L{ 1996 (HT96): Qmax : 4518m’/s; Téng lugng : 10685.
+Phuong an P1  : Qmax: 4688m°/s; Téng lugng: 11158,
+Phuong an P2 : Qmax: 4439m’/s; Téng lugng: 11490,
+Phuong 4n P3  : Qmax: 4695m’/s; Tdng lwgng: 11738.
+ Phuong 4n P40 : Qmax:4654 m’/s; Tdng lugng:11571.
+ Phuong 4n P41 : Qmax:4630 m’/s; Téng luong:11598 .
+Phuong 4an P5  : Qmax: 4700m™/s; Téng ludng: 11793,
+ Phuong dn A0 Qmax: 5696m’/s; Téng higng: 22010.
+ Phuong 4n Al : Qmax: 5527m’/s; Téng lugng: 23000.
+ Phuong d4n A2 : Qmax: 6050m>/s; Tong ludng: 22720.
Nhu vay so véi hién trang sy bién a6i t6ng lugng ra cla

tuyén niy khéng nhi€u khi ngan i phia trén theo tuy&n Tin
Thanh - Lo Gach. Nhung luu y ring phin nudc gia ting 13
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+ Phudng 4n A1: Qmax: 180m’/s; Téng lugng: 400.
+ Phuong dn A2: Qmax: 200m*/s; Téng lugng: 556.
Nhu vay so véi hién trang nwdc vao dau song Vam Co
Tay déu ting va tif 1 ty trd 1én d6i v6i phuong 4n P1, P2; nude
v€ kénh 61 ciing ting.
f. Vam C3 Tiy tai Tan An. Téng luong (triéu m’) trong 4
thdng 7-8-9-10
+ L{d 1996 (HT96): Qmax: 2398m’/s; Téng lugng: 9103.
+ Phuong 4n P1  : Qmax: 2407m’fs; Téng hugng: 9736.
+ Phuong 4n P2 : Qmax: 2290m’/s; Téng hugng: 8400.
+Phuong 4n P3  : Qmax: 2360m’/s; Téng luong: 9356.
+ Phuong dn P40 : Qmax: 2360m’/s; Téng lwong:8891.
+Phuong 4n P41 : Qmax: 2360m’/s; Téng luong: 9372.
+Phuong dn PS5 : Qmax: 2362m’/s; Téng luong: 9408.
+ Phwdng 4n A0 : Qmax: 2829m”/s; Tdng Iudng: 12555.
+ Phuong 4n Al : Qmax: 2805m’/s; Téng lugng: 12650.
+Phuong 4n A2 : Qmax: 3015m’/s; Téng htong: 13757.
Chi ¥ riing khi ddp hai b3 Vam Cd Ty (P2) nudc xudng
qua Tan An gbm nudc 1i vao tai ddu (Binh Chiu), nudc mua

va nudc trit do triéu. Con trong phuong 4n PI (chi ngin nudc ti
DTM ra cho dén kénh 12) nudc qua Tan An gém nudc 1d vio

diu séng niy, nude tir khu vyc phia déng, mdt phan nude tY
Bong Thip Mudi theo cdc kénh Tan Thiét, Lagrange, Bic .

Péng, vi th€ tdng lugng qua Tin An ting so vdi hién trang.
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Ciing Ivu ¥ ring trong P2 nudc tir song Tién vao PTM khong
thodt ra Vam C4 mi f lai khu vyc Bic dong (xem bang 6.18,
6.19) rd6i quay lai song Tién Y kénh Nguyén T4t Thanh tdi
M$ Tho cho nén myc nudc khu viuc Bic Pdng sdt Vam Cd bi
dang cao. Chinh vi vay cin d€ trong tir kénh Tan Thiét xuéng
Tén An.

g. DAu rach Hdng Ngu. Téng lugng (triéu m®) trong 4
thang 7- 8- 9-10:
+ L 1996 (HT96) : Qmax: 2176; Téng hrong: 6493.
+Phuong 4n P1  : Qmax: 2282m/s; Téng lugng: 8517.
+ Phuong an P2 : Qmax: 2499m’/s; Téng lugng: 9132.
+ Phuong 4n P3  : Qmax: 2229m’/s; Téng luong: 8437.
+ Phuong d4n P40 : Qmax: 2482m’s; Téng ludng: 9073.
+ Phudng dn P41 : Qmax: 25581113!5; Téng lvgng: 8974,
+Phuong 4n P5  : Qmax: 2186m’/s; Téng ltgng: 8236.
+ Phuong 4n A0 : Qmax: 1660m*/s; Téng lugng: 6708.
+ Phuong 4n A1 : Qmax: 1813m%s; Téng lwdng: 9500.
+Phuong 4n A2 : Qmax: 1484m”/s; Téng lugng: 7876.
Nhu viy chi ¢6 cdc phuong 4n P5, A2 hwu hugng max

© gidm hoic ting khong ddng k€ so vdi hién trang, cdn tdng
' Jugng qua rach Héng Ngu ra séng Tién déu ting. C4c phuong
' 4n P2, P40, P41 Iam ting d4ng ké Qmax (khodng 300m’/s) ra
- rach Hong Ngu va dnh hudng tdi sat 13
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Tir bang 6.19 ¢6 thé thdy ring trong ndi ddng BTM phin
trén kénh Nguyé&n Vin Ti€p khi ¢ tuyén ngin i do sdu ngdp
lut déu gidm. Nudc vao tir séng Tién (thdng 7 - 8) va Y bién
gidi (thdng 9-10) vao Pdng Thdp Mudi s& thodt mdt phin ra
Vam C6 Tay va mot phan trg lai séng Tién. V1 thé khong nén
ngédn doc toan b§ hai bd Vam C6 Tay nhy phuong 4n P2. Néu
khong ngin kénh 12 thi mt phan nwde Vam C8 Tay s& trd lai
song Tién theo kénh nay.

Béng 6.19: Myc nude (cm) binh quén ngay cao nhit cudi
thidng 8 va d¢ gia tdng trong ciac phidng An tai
mot s6 tram (Cao dd miii Nai)

Cic ram |HT96|AP1 | AP2 |AP3] aP40[AP41[APS| A0 [ AAL[AA2
TanChiu 1356 | 1 | 1 J0 ] 2 [ 2 ol 1 ]2
HongNgw | 3158 1 | 2 | 1] 3 [ 3 |1 ]33] 3|2
Dau T.C.Chi| 301 | 58 | 58 {40{ 38 | 30 | 35 [339] 42 | 19
Thong Binh | 266 | 84 { 84 [ 441 40 | 33 | 27 [328] 57 | 19

C4u Tan 301 [ 58 158 1401 38 | 30 [35(339| 42 | 19 Bdng 6.20: Muc mrée (cm) binh quin ngay cao nhit thang
C?ng Chi (T) 10 va 49 gia ting trong cdc phudng dn tai mot
Cau Tanl 301 {-48 | -48 [-40{ -10 =12 {37 338 37 | 29 sa’ tram (Cao d(-j ml-ji Nai)

Cong Chi (D)

TanHong | 263 | 86 | 86 | 45| 40 | 34 | 28 |324| 60 | 20 Cdcuwam | HT9 |AP1]AP2| AP3|AP40|AP41| APS | AQ [ AALIAA2
(1) b '

Tan Hong | 263 |-72|-72 [-31| 40 | 34 |-21|324] -62 {-28 Tan Chau 50313 | 53213 ¢+3 11 (s22]2 -3

(D) HongNgw (457 | 0 | 3 j-1 [ 2 | 1 | -1 {473] 1 | -1

PAuT.C.Chi | 531 | 50 {25 34| 46 | 49 | 27 {5071 19 | -3
Théng Binh | 528 | 59 | 30 | 45 | 26 | 33 | 35 |502] 24 | 1
CauTincong| 531150 125 |34 | 46 1 49 | 27 [507]| 19 | -3
Chi (T)
Cau Tan 513 1-32(-281-12|-491-61 | -7 |501|-16 | -14
Cong Chi D)
Tan Hong (T) | 515 | 66 | 34 ) 52 | 23 | 30 | 39 |498| 25 | 2
Tan Hong (D)| 515 [-48 |-49|-46 | 23 | 30 | -22 |498] -19 | -21
Tin Thanh | 462 [-27[-16|-18] -8 | -19 | -9 {479] -9 | -15
Binh Chéu | 39048 159 {38 | 35 | 33 | 38 {450| 18 | 2
|AB-B.,Thanh | 452 {-17| -8 [-10|-19 | -23 | -8 (480} -11 | -17
K79-KN 325 |-19(-18} 10| -27]-14 | -8 |412| -3 | -4
[K79-K12 259 |-11|-18[35 |24 [ 39 |36 [374]| 1 | 14

Tan Thanh | 248 [-57|-57|-22| 46 | 42 [-141308] -46 | -19
BinhChau | 120 |31 (32 12| 4 | 21 [17!184] § ! 5
A.B-B.Thanh| 285 |-24 | -24 |-20]| -4 | -5 }-19{318] -16 ] -11
K79-KN 139|531 -9 8031|0735
K79-K12 103 [ 1322 |16 0 | 21 | 191191] 24 | 16
E.X-ABinh | 200 |-28 | -28 |-13] -43 | -43 |-10|275| -23 | -8
Hung Thanh | 143 | 8 | 6 | 3| -10 | -10 ] -3 {236]| -4 | 0
MoeHoa [ 100 12119 |11 2 |17 [15(165] 1 | 9
KiénBinh | 99 {2 |19 |-5] 5| -2 |-4(188 4 | -1
TuyénNhon'| 58 | 7 |68 | 4| o | 6 | 5 [96] 1 {-11

0

i

MV An 107 0 10] 0 0 0 |109{ -1 0
Tdn An 39 1 1 g 1 1 1 [38] 0 |-13;
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FX-ABinh | 394 |-17 |-16[-12 | -25 | -21 | -8 |462] -10 [ -25 Bdng 6.21: So sdnh d§ gia ting myc nude AH(cm), gia ting
‘ Hung Thanh | 325 {-137-12) -9 |-26 | -15 | -7 |414| -4 | -8 Ita lugng max AQ(m’/s) va téng lugng AW (tridu
MocHéa 1302126 |68 |30 | 26 | 32 | 30 |402] 10 | 5 m®) cia mot s¢' phong 4n so vdi Ht96 va A0
Kién Binh 237V -2 L -7 |-160-25 | 15 | -15 |357| -3 | -14
TuyénNhon' | 2141 6 |17 6 | -5 | & | 7 |252] 0 | 19 S P1 | P2 | P3 | P40 P41 |PS) Al | A2 | A3
T A T o o o T o T T bul 2 e AH Taa Chau s s 2331234
Tin An 95 0 -1 0 0 0 0 19| 0 |-10 AQmax rach Héng | 106 | 323 | 53 | 306|382 1.0 153 §-176] 10
Ngy
Ghi chii: Cau Tan Cong Chi (T): Trén ciu; Cau Tan Céng Chi AH dduTanCéng | 50 | 25 |34 |46 [49 27119 [ .3 | 5
(D): Dudi cau Chi \
. - N AH Phitde Xuyén- | - - - - - - -
Tan Héng (T): Thudng Ivu cong Tin Hong; NS 17 | -16 |-12 | 25 ]-21( -8 | -10 | -25 { -3]
Tan Héng (D): Ha luu c(’j’ng_ AH Théng Binh 59 1 30 [ 4526 (331351 24 1 9
AB - B.Thanh: Hop htu giffa kénh Binh Thanh va An pHTanThanh | -27 | -16 |-18| -8 |-191 9| -9 |-15|.20
B‘inh. AH HLYng thanh -13 -12 9 26 |-151 -7 -4 —8 _12
e 1ot aita Kenh 70 va kénh N B \H Moc Hea 26 | 68 |30 |26 {32130 10| 5 | -1
K79 - KN: Hop luu gilta kénh 79 va kénh Ngang. . B AW7-8Héng Ngy | 12441249 | 651 | 197 | 251 |618|1619] 835 | 1586
K79 - K12: Hop luu gita kénh 79 va kénh 12. : Dong Tién
. o AW dudi Tuyén 719 | 351 |935|376 19141991} 38
F.X - A.Binh: Hop Iwu gifa kénh Phuéc Xuyén va kénh R [ ° 828 1 325
An Binh. 1 . Tdn An 633 1 -703 | 253 [-212|269 [305| 69 [1202] 971
AP1, AP2: B9 gia ting myc midc clia phuong dn P1, P2 so, | :
v6i HT96. 1 Tirbdng 6.21 ¢6 thé thiy ring:
™ )
AA1: P§ gia ting myc nude clia phuong dn Al so véi AQ. - Phuong dn P5, A3 giit dudc sy bién dbi khéng nhiéu tai

| rach Hong Ngy vé Qmax. Phuong 4n A2 lam gidm nhiéu.

Phuong 4n P5 va A2, A3 1am tang khéng nhiéu muc nirdc bién
| gidi. Cdc phuong 4n P1, P2 va Al, A2, A3 1am tang kb4 luong
phdl sa vao Hong Ngu - Pdng Tién. PS5, A2 va A3 cho lugng
| nudc ra Vam C6 khd va cho Iugng phii sa vao Hdng Ngy -

* Tram Tuyén Nhon 1dy tai dau kénh Lagrange, chﬁ:
khong phdi Vam C6. 1
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lugng ra song Tién & doan nay. Nudc phi sa vao Hong Ngy,
An Binh, Péng Tién c6 gidm di d6i chidt. Téng Iudng nudc vio
diu sdng Vam C5 (tai Binh Chdu) c6 ting nhung khong ddng
ké (gin 100 triéu m’ so vdi P1) nhung nudc sang kénh 61 lai
gidm (gdn 100 triéu m® so v6i P1). Do khéng ¢é nudc ti ndi
ddng ra séng Vam CS TAy nén téng lugng chdy ra bién cla
sdng nay bi gidm di (160 triéu m>) trong 2 thdng 7 - 8.

V& thiang 9 - 10: Myc nudc tai Binh Chiu ding cao han
18cm so v6i P1 nhung lugng thodt vao ddu Vam C4 lai gidm so
véi P, tdng lugng sang kénh 61 ciing gidm tuy khéng nhiéu
(90 so vdi 96 triéu m’).

Tém lai:

- Né&u ngin dé doc theo ¢ hai bd Vam C4 Tdy nhu phucng 4n
P2 thi chf ¢6 nudc phia Tan Hong - Long Khot xudng sdng
Vam C3, nudc tit trong Pdng Thdp mudi s& quay trd lai sdng
Tién 1am gidm nwdc sang sdng Vam CO va lam ding nude
trong ndi déng khu vyc Bic Pong.

- Phuong 4n P40 - P41 1am giam do sau ngap lut trong ndi dong
kh4 hon nhung 1am ting khéng nhiu lugng phu sa vao Pong
Thédp Mudi vao thing 7 - 8 va lam ting myc nudc bién gidi.

Vdi phuong 4n P1, Al di dat dude cdc yéu cdu sau:

- Gidm d6 sdu ngip lut trong ndi ddng PTM (phin dudi kénh
Téan Thanh).

- Tang lugng phil sa vao sdu trong ndi dong tdi sdt sdng Vam
Co.

- Thém nudc vé phia dong va diu séng Vam Cé Tay.
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- Bién phén trén ciia kénh Tin Thinh thinh m6t hd diéu tiét
bdt nutde tran va trlt nude cho cubi mua 1d ddi véi sdng Vam
Co Tay.

- Nuwéce thau chua ria phén cho ving Lagrange 1a nudc phil sa
tir s6ng Tién va dugc tiéu ra séng Vam cd.

Nhude diém cia P1, Al: Trong cdc phuong 4n, kénh
Tan Thanh - L Gach duge chon 1a tuyén ngin 1, mic di ¢6
lam cdc cong doc, nhung lwgng mude ra rach Héng Ngu vin
ting do d6 c6 dnh hudng x4u tdi sat 13, phin wén kénh Tin
thanh s& chiu ngip cao hon.

Phuong 4n P35, A2, A3 bdo dim hai hoa cdc vu diém vé
1y phil sa, vé khong ting nhiéu myc nudc bién gidi (trong ndi
dbng), vé ting nudc sang sdng Vam C4 va gidm d6 sdu ngip
Iyt trong ndi dong.

Ciing Iuu ¥ ring dinh 10 1961 x4y ra vao cudi thing 8
ddu thiang 9 c6 1gi nhiéu cho viéc 1ay phil sa, con dinh 1i 1996
x4y ra vao cudi thang 9 ddu thang 10 bat Igi cho ngip lut va
cin dugc xem xét k¥ ludng khi quyét dinh phudng dn. Ching
han vdi 1 1996 ta dung phudng an P5, con véi lii 1961 dung
phuong dn A3. Vi vdy cdn dwa vao cdc dic diém li dé€ c6
phuong 4n ki€ém sodt thich hgp.

Trén ddy 12 nhing nghién cifu dinh hudng lam cd s cho
viéc chon bién phdp cdng trinh ki€ém sodt 1d chi tiét hon va
tinh todn cho nhi€u tran 1i khdc nhau trong thdi gian tdi. Min
trén song Vam C3 xdm nhdp rat siu, vi th€ cin ¢6 cdc nghién

~ cifu ti€p vé van dé nay khi chon gidi phép li.
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Nhifng két qui néu trén 6 dudc tit viéc 4p dung chuong

trinh SAL. Mic di tinh cho ca ddng biing v8i mang kénh sdng
dong rudng dd chi tiét nhung mat khodng 10 phut giy may P5-
266 (budc tinh 30 phiit) cho 6 thdng mua li va chua dén 20
phiit cho tinh ¢4 nim bao gdém c3 tinh min. Vi th€ ¢ thé c6
thé tinh duge nhiéu phuong 4n ma khdng s¢ han ché vé e do
x4 Ii clia mdy tinh.

.6
5
e
g o
g2 4
g ! o Thang 4 Thang § Thineto
5 0T g Hhéng-H0—--
1.7 1 21 k]| 10 20 30 9 19 29 9 i9 29
Thdi gian (ngdy, Tir | — 7 d€n 31-10-96)
Tinh = = = = Do
Hinh 17: Muc nudic thue do & tinh todn tai Tdn Chau, lii
1996 (binh quin ngay)
R TANE 7 gt N . | |
2 — _/ Thing 8 Thing 9 ;l"rhﬁng 10 _
bR ! ! i ) ; : : ; : ; |
L7 11 21 31 10 20 30 9 19 29 Q 19 29

]

Thei gian (ngay, Tir 1 - 7 dén 31-10-96)

Tinh = = = =Po

Hinh 18: Muc nudc thuc do & tinh todn tai Chdu Péc, li
1996 (binh quin ngay)
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4
15
3
2‘; Thing 7 i
1._:. —
0.5
0 X X _ . - .
L7 1120 31 20 30 0% 19 29 9 19 29
Thai gian {ngay, Tit 1 - 7 dén 31-10-96)
Tinh = = = = Po
Hinh 19: Mic nude thicc do & tinh todn tqi Vam Nao, li
1996 (binh qudn ngay)
_—5 : - . e .
3 : : P =]
 ThAnd 7. g——— il . ) : :
]'? h i /Z | | | L ! .. ! ; ,
0,5}‘"“"-"’"""‘, ' Thing:8 Thang9 . . Thing10 |
5 : . . .

1.7 11 21 3t 10 20 30 9 19 29 9 19 29
Thdi gian (ngay, Tir 1 — 7 d&n 31-10-96)

Tinh = = = =flo

Hinh 20: Muc nudc thuc do & tinh todn tai Cho Mdi, lit 1996

(binh qudn ngay)
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kS
ta
)

P4

—
E.
=
=]
™

Thing 7

el A Thdng 10
,....,+ Fhing| ﬁ

17 u 21 31 10 20 30 9 19 29 Q 19 i)
Thdi gian (ngay, Tir 1 - 7 d€n 31-10-96)

s -
o — N
z:

Murc nude (m)

Tinh = = = = Do
Hinh 21: Muc nude thuc do & tinh todn tgi Cao Linh, li
1996 (binh quin ngay)
. L
g 25 oy [ty
E ! ? Thing? ¢ f'\j 1
3 05 7 Thang B S—— Thang {10
)

11 21 31 10 20 3 9 19 29 9 19 29

Thai gian (ngay, Tir 1 - 7 d&n 31-10-96)

-

Tinh = = = =do

Hinh 22: Muc nudc thuc do & tinh todn tai Long Xuyén, lii
1996 (binh qudn ngay)
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7 11 21 3t 16 2 30 9 19 20 9 19 29
Théi gian (ngay, Tit 1 — 7 dén 31-10-96)

Tinh « =~ = =Po

Hinh 23: Myc nude thuc do & tinh todn tai tram Méc Héa, Il

1996 (binh quin ngay)

. Thing 10

;Thang ]

hWr ooz o318 200 30 9 1 29 9 19 29
Thai gian (ngay, T 1 — 7 d&n 31-10-96)

Tinh = = = = Do

Hinh 24: Muc niide thic do & tinh todn tai tram Hung

Thanh, lit 1996 (binh qudn ngay)
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g . Thang 7 . Thang8 : Thdng 9 / . . .
= : : ! A_/-_’—\_/_ e .

) i Py - = - T " :  Thiang 10
g Ve AT S
= 0 ; : . - ; ;
L7 il 23 3110 20 30 9 19 29 9 19 29

Thdi gian (ngay, Tir 1 - 7 8&n 31-10-96)
Tinh = = = «da

Hinh 25: Muc nudc thic do & tinh todn tai Kién Binh, lii

1996 (binh quin ngay)
35 . ; : : .
g 3 ' ) . T e
£ e e
& B .
S L5 TRang 7 e -J- ; : -
g . a2 : L : : ;
g, 0.5 : Thing & ; Thing 8 ?Théng I_O i
0 ' : : i

11 21 31 10 i 3 g 19 29 9 19 29
Thai gian (ngay, Tit 1 — 7 dén 31-10-96)

Tinh = = = =do

3

Hinh 26: Muc nudc thuc do & tinh todn tai Tri Ton, li 1996
(binh qudn ngay)
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PHU LUC

CAU TRUC CHUGNG TRINH TiNH TRIEU, CHAT
LUGNG NUGC TREN HE THONG KENH SONG CO
CAC CONG TRINH LAY NUGC
{Chuong trinh SAL)

Hién nay trén thi trudng trong va ngoai nudc va tai cdc
cd s nghién citu, gidng day ta thdy rdt nhiéu cdc phdn mém
mdy tinh ding d€ tinh todn ddng chdy va chit lugng nudc. P6i
véi mbi phin mém thudng ¢ phdn giao dién, phin i tinh
todn va phin xi¥ I két qud trong d6 tAn dung cdc mit manh cla
cong cu GIS d€ biéu dién két qua. Cac phan mém thuong mai
thudng tip trung phét trién phin giao dién sao cho dep mit, ¢6
cdc menu (thuc don) va sdn cic options dé ngudi st dung
khong cdn hi€u biét nhiéu vé mdy tinh cling c¢6 thé sit dung
dudc, dic biét cdc nha quin li va ra quyét dinh chi cdn nhin
vao phin bi€u dién 13 ¢6 thé ung ¥ ngay. Phin giao dién nay
tuy cé vé phic tap nhung véi sy phat tri€n cda cong cy tin hoc
thi cdc ki su vé céng nghé tin hoc ¢6 thé ddm trach va l1am rat
nhanh dusi sw hudng din clia chuyén gia vé mé hinh. Phin 161
tinh todn 1a phan quan trong nhdt cia mdt md hinh (hodc cia
mdt chuong trinh mdy tinh) né quyét dinh do chinh xdc va tinh
diing ddn ciia ddu ra cda két qua tinh. Phdn mém nio khi chay
phin 1én déu cho ra két qui, nhung két qud ¢6 phan dnh ding
thuc t€ hay khéng phu thudc vao phin 16i tinh todn niy. Tuy
nhién phan 16i niy ludn dugc bi mit trong cdc phin mém
thuong mai va ngay cd cdc phin mém dugc phdt trién trong
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nude. Khéc véi cdc phin mém quin K, d€ phét trién céc phéan
mém Ki thuat doi hdi céc ki€n thitc vé chuyén mdn, ching hz_tf
véi cdc phan mém tinh todn thiy lyc va chat lugng nudc phdi
<6 ki&n thic vé thily dong lye hoc, kién thifc todn va phlIdnAg
phip s&,.. Mat khdc ngay cé bdn than ngudi xfy ,du:ng’ th}lat
todn cling phai biét l4p trinh (cho du don gian) d€ x{ 1i cdc tinh
hudng ma chi khi chay chuong trinh mdi x4y ra.

Khdi ddu, khi thiét 1ap cdc mo hinh, cdc nha xay dung
mé hinh trong nude, do cdc nguyén nhén khé’c nhgu,.chi tép
trang vao phét trién phin 16i tinh todn va dén’ th(\jl' gian gan
day mdi tdp trung vao phén giao dién, lién két vdi cd s,ci dﬁ'
liéu va xit li k&t qua. Trong phan trinh bay dudi diy chi gidi
thigu mét s8 man hinh giao dién (dung tiéng Anh) dya trén
céich 18 chic giao dién cia MIKEL1, con chi y&u néi vé phan
161 tinh toan clia chudng trinh SAL.

P1. M4t s& man hinh giao dién

i SAL Computer Program for )
i Flow and Water Quality Computation
in Canal / River Network
By. Nguyén Tat Dac, SIWRP
Version 2004

Man hinh gidi thigu
213
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quan tdm trén hé théng sbng.

o Trén hé thdng sdng c6 thé cé cdc loai cdng trinh dang:

- Cong vin hanh theo luit khic nhau (ching han déng
md theo triéu, hay ting th&i doan) hodc chdy tw do
(cOng c6 thé & bién hodc trong hé thdng sdng).

- Cong, dap, dap tran ndi véi cdc 6 rudng.

- Cdc tram bom tudi hoic ti€u nudc. Cdc ché d6 14y nude
G (tiéw) theo titng thdi doan.

e Mua, bdc hdi, trao nudc giita sdng va 6 ddng cling dudgc
x€ét trong tinh todn.

St dung chudng trinh SAL ddng thdi ciing tinh dudc mot
$8 dic tritng max, min, binh quin thdi gian, phin b lwu lugng
theo nhdnh sdng. Cdch vao ra s8 liéu va két qua don gian, dé
theo d6i va kiém tra.

P3. Nguyén tic té chic va lap trinh

Pé€ tin dung bd nhd va tiét kiém thdi gian tinh todn,
trong chitong trinh di sit dung k¥ thuit b nhé ddng, cdc mang
nhé dudc x&p chung vao cdc méng 16n dé€ chi cin md td mot
mdng 16n 3 chudng trinh chinh ciing thich ¥ng cho nhiéu ¢3 bai
todn ma khong can phai md td lai, ¢6 ging loai tri¥ cdc cau
lénh va phép tinh lip hodc thita. D€ vao ra linh hoat di st
dung céc tham & diéu khién, d€ khi ¢dn chi cho cdc théng s&
nay cdc gid tri khdc nhau 1a ¢6 thé diéu khién dugc qud trinh
viao ra. Cdc chudng trinh con dugc ¢8 ging vi€t dudi dang
mddun dé€ dé dang st dung trong cdc trudng hop khic. PE tiét
kiém bd nhd ciling d3 c8 gidng khong dua vao cac mdng sb liéu
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lip hodc toan gid tri khong (trudng hdp nhiéu‘ nhét:h ¢ ctmng
mét bién, hodc c6 nhiéu nhdnh d6 man 1ai bien ban% khc'mgk).
S6 liéu ciing duge b tri trong cdc files khic nhau d€ khi cin
tinh mdi goi vao (file s0 liéu thiy luc, file s& liéu mén).
Cich t& chic va 1ap trinh déu dya trén nguyén tic 1a 1am
ngudi s dung dé dang, ti&t kiém b6 nhd va gid may.
P4. Chic niing ciia tiing chudng trinh con
- - 4 P
Chuong trinh SAL gdm mét chuong trinh chinh d€ ndi
& mot s6 chuong trinh con (Subroutine) vao qud trinh tinh
todn khi can thi€t, chifc nang ciia c¢ chuong trinh con nay nhu
sau:
1- SUBROUTINE CORRES
Bé cho chwong trinh con nay lam viéc cin cdc thong tin’
-~ - A nt LY - A . s ~
vé s& nhdnh, s6 mat cit, s& bién, s& gid cho diéu kién bt:an, io
hop lwu, s6 cong trinh, s§ gid cén tinh todn, cdc mat cat cz}n
bi.é't két qué, ¢ tinh man (chat lugng nude) hay khong. Tt:&'a\n
od s& cdc thong tin nay chuong trinh CORRES s& ‘thl'l'C hlf;AI;l
viéc phan bd by nhd (céc ming ding d€ luu ¥ dif lidu va ket
qud) cila mdy.
7. SUBROUTINE INPUT
Chudng trinh con nay ding dé doc tit cd cdc sf lidu can
cho qué trinh tinh va in xa céc s& lidu cén thiét d’é ki€m tra \iao
ldic bat ddu tinh todn. Tao c4c thong tin can thiét cho qud trinh
tinh.
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3- SUBROUTINE COMHQ

Chuang trinh con nay ding d€ tinh muc nude H va luu
lugng Q. Pdy Ia phén I6i chinh trong tinh todn c4c dic trung
thdy Iyc. BE phyc vu cho chudng con nay lam viéc, cin ¢c6 cic
chuong trinh con khdc sau day:

3.1- SUBROUTINE HESO

Chuong trinh con niy dude diing d€ tinh cdc hé s6 Al,
A2 . El, E2 cua phuong trinh (3.5).

3.2- SUBROUTINE SWEEP

Chuong trinh con nay dude ding d€ tinh cdc hé s6 truy
dudi (3.12) va (3. 13).

3.3- SUBROUTINE BAN

Chuong winh con nay duge dang d€ ndi suy dién tich,
chiéu rong va hé s& nhdm theo cap nudc. Cin ndi d6i chiit vé
cdch tinh ndi suy dién tich trong chuong trinh con nay. Thong
thudng myc nude dao ddng wr Hmin dén Hmax va do mét diéu
kién nao d6 ta chi bi€t dia hinh mat ¢4t ngang dudi Hmax, néu
xdy ra trudng hgp muc nutde cao hon Hmax ta phéi quyét dinh
cdch tinh ndi suy dién tich. Ciing c6 trudng hdp, do han ché& vé
b3 nhd mdy tinh, trong mét s6 phin mém cho diéu kién dia
hinh v6i mét s& cdp nudce (vi du 13 cdp trong VRSAP véi budc
cdp nude 0,5m) khong thé phd hét khodng bien d6i cda muc
nude va dnh hudng t6i két qua tinh todn. Hién tugng can ddy
do triéu ciing thlrdng xdy ra, khi d6 chuong trinh ¢6 thé bj dimg
tinh. Nhilng y&u 6 nay cin (va da dudgc xit 1f trong SAL) dugce
XUt i d€ khéng dnh hudng t6i d6 chinh xic tinh todn.
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3.4- SUBROUTINE SOLVA

Chuong trinh con nay dudc ding dé€ gidi hé phuong trinh
dai s8 khi tinh myc nude tai cdc hdp luu theo thudt todn cda
Guppta.

4- SUBROUTINE COMS

Chuong trinh con nay dugc dung dé tinh d6 min S (hodc
BOD hay yéu t8 thd nhit cla chét lugng nudc nhu NH3,..).

5- SUBROUTINE COMDO

Chudng trinh con nay dutge ding dé€ tinh cdc yé&u & ti¥ thif
2 trd di cda chat ligng nudc (nhv DO, NO3,..). Cdc chuong
trinh con cin d€ phuc vu cho COMS va COMDO la:

5.1- SUBROUTINE TRANS

Chuong trinh con niy dudc diing dé€ gidi cdc phuong trinh
tdi thuin tiy bing phuong phdp dudng dic trung, trong d6 c6
st dung mét chuwong trinh con sau déy:
5.1.1- SUBROUTINE IPL

Nb6i suy gid tri chin dic tning bing ndi suy tuyén tinh
hodc béc hai.
5.2- SUBROUTINE DUOI

Chuong trinh con nay duge ding d€ gidi hé phuong trinh
dai s6 ba dudng chéo.
6- SUBROUTINE RESULT

Chudng trinh con nay duge ding dé in muc nude H, luu
lrgng Q va ndng do tai nhitng mat cdt quan tdm tai ting gid
tinh todn.
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7- SUBROUTINE FINI P5. Mgt vi du vé so do héa hé thong séng

Chudng trinh con nay dudc ding d€ in cdc gid i dic
trung max, min va binh quéan khi k&t thiic qu4 trinh tinh. RiZ—+

H# th8ng séng ndy gm 12
nhink séng, B mit hop fuw, 3
bidn cho v Ivgng Q. mét bidn
cho myc aude K, oé mit cdag,
24 rdng kin, 3 khu trit doc

Chei gliit
" [ewe ]
—* Chiéu duong cla ddng chiytrén nhénh Ni2:
Mo hop v 585

Bidn mye mude H 554 vA bisn lay lugng Q s6 2

Rul,Ruz: OrudngsS1vast?2
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