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MO PAU

Song Nhat Lé¢ co6 dién tich luu vuc 2.653 km?2, nam trong vung triing cua duyén
hai Trung bg. Dia hinh luu vyc song Nhat Lé chﬁyéu 1a d6i nai thép, dd cao binh quan
luu vuc dat 234 m va do déc dat 20,1%. Luu vuc ¢ dang hinh tron, 1a tap hop cua 2
nhanh song Kién Giang va Long Pai. Nhanh song Kién Giang c6 chiéu dai 96 km chay
theo hudng Tay Nam - Dong Bic & phan thuong du, sau d6 chuyén sang hudng Dong
Nam - Tdy Bic & phan ha luu, chay song song vi dudng bo bién va duoc ngin cach
v6i bién bang ddy dun cat cao. Nhanh Long Dai chay theo hudng Tay Nam -
Pong Bic voi chidu dai 93 km. B& mit luu vuc bi chia cit manh nén mang ludi song
sudi kha phat trién v&i mat do luéi song 0,84 km/km?2. Phan ha luu song thuan lgi cho
viéc tap trung nudc nén dé bi ung ngap trong mua mua. Hang nim khu vuc van chiu
anh huong cla cac tran 1d gdy ung ngap, gy thiét hai vé nhiéu mat kinh té xa hoi cho
dan cu trong viing va uy hiép thanh phé Ddng Hoi.

Tinh toan thuy lyc mua I cho mang song thude luu vyc song Nhat Lé 1a mot bai
toan cap thiét va co ban. Viéc xac dinh duoc cac tham so thity luc s& cung cip thong
tin cho cac bai toan giai quyét cac van dé lién quan toi 1 va ngap lut ctia khu vie nhu:
tinh toan anh hudng cua cic cong trinh thuy loi t6i ché do dong chay mua I, xay dung
ban do ngap lut, ban do rui ro lii va nhiéu bai todn quan trong khac.

Chuyén dé nay véi muc tiéu xay dung mang thuy lyc 1 chiéu cho luu vuc song
Nhat L¢é nham muc dich két n6i mo hinh nay voi mo hinh thiy dong luc 2 chiéu tinh
toan tinh toan mic d6 ngap lut khu vuc nghién ctru. Chuyén dé duoc thuc hién trong
khuon kho ciia dé tai “Nghién ciru thuy tai do BDKH va xdy dung hé thong thong tin
nhiéu bén tham gia nham giam thiéu tinh d& t6n thwong & Bic trung bd Viét Nam
(CPIS)’ Ma s6 11.P04.VIE.



PHAN 1. GIOI THIEU LUU VUC VA HE THONG THUY VAN

1.1 MBS ta vé hru vure va hé thong thity vin

Luu vuc song Nhat Lé thudc dia phan tinh Quang Binh véi dién tich ty nhién
khoang 2,653km2 (chiém khoang 34.7% dién tich tinh Quang Binh), thudc dia phan 3
huyén thi: TP.Pdng H6i, Quang Ninh va Lé Thuy. Luu vuc ndm trong pham vi 17°31°
—16°55” vi d6 Bic va 106°17° — 106°59° kinh d6 Pong.

Vé phia Bic, luu vuc tiép gidp véi huyén B6 Trach, Quang Binh. Phia Tay la diy
Truong Son dai 202km, giap véi tinh Kham Mudn cia CHDCND Lao. Phia Dong gidp
v6i dai con cat Bién Dong voi duong bd bién dai 126km. Poan hep nhit tir Ty sang
Pong di qua TP. Pong Héi dai chimg 45km (hinh 1).

CHU GIAI

Ranh giéi lvu vige song

I:l Ranh giéi huyén
I

Ranh gi6i xa

\)f—\. Song, sudi

/

Hinh 1. Ban d0 vi tri dia Iy luu vwe séng Nhét Lé



bay la h¢ théng song 16n tha 2 cua tinh, sau hé théng song Gianh. Song Nhat L¢
nhan nuée tir 2 con séng chinh 13 song Kién Giang va song Long Dai. Poan séng mang
tén Nhat Lé duoc tinh tir ngd 3 séng Long Pai (cach cau Long Dai 1,5 km) vé dén cira
Nhat Lé (Pong Hoi) dai 17 km. Néu tinh tir ngudn Kién Giang vé dén cira Nhat Lé c6
chiéu dai 96 km. Hé thé)ng song Nhat L¢ co luu vuc rong 2.647 km?®. Hé théng song
bao gdm 24 phu luu vuc 45 km?, binh quén soéng, sudi trong luu vua c6 chiéu dai 0,84
km/kmZ.[6, 16]

- Song Kién Giang

La hop luu cua nhidu ngudn song sudi phat nguyén tir ving nai phia Tay -Nam
huyén Lé Thuy d6 vé phuong Luét Son (xi Trudng Thuy, Lé Thiy) chay theo hudng
Nam Bic. Tir dy, song chay theo huéng Tay Nam-Dong Bic, vé dén ngd ba Thuong
Phong, song chay theo huéng Pong Nam- Tay Bac, dén doan ngd ba Phu Tho (An
Thay, Lé Thiy), song don nhan thém nude cta song Cam Ly (chay tir hudng Tay d6
vé), tiép tuc chay theo hudng trén, bang qua canh dong triing huyén Lé Thuy (doan nay
song rat hep). Sap hét doan dong triing huyén Lé Thuy dé vao dia phan huyén Quang
Ninh, séng duoc mo rong va chay bang qua pha Hac Hai (co chiéu dai gan 2km) vé
dén xa Duy Ninh (Quang Ninh), séng tiép tuc chay nguoc vé huéng Tay dén ngi ba
Tran X4 thi hop luu véi song Long Pai d6 nudc vao song Nhat Lé. Song kién Giang c6
d6 dbc nho.[6, 16]

- Song Long Dai

Pay 1a hop luu cta 3 phy luu chinh. Nhanh phia Bac phat nguyén tir ving ndi
Co6-Ta-Rum trén bién gi61 Viet Lao, chay tron trong vung dia hinh Karst cta B Trach
va dén dong Hiém (gan bén Tiém huyén Quang Ninh) thi gip song Long Pai. Trudc
khi d6 nudc vao song Nhat Lé, song Long Pai con don thém nude ¢ hai phy luu 1a Rao
Tru va Rao P4 (xd Trudng Xudn, Quang Ninh). Ba nhanh séng diu ngudn cia soéng
Long Pai nam trong mot viing nai ¢6 lugng mua kha 16n, nén vé mua lii con séng nay
nudc 1én rat 1on va dir. Song Long Pai khong 16n bang séng Gianh nhung cudng do
cép nudce 1i ngang véi sdng Gianh (70-85m*/s/km?).[6, 16]

1.2 Pic diém li lut

Tai ha lvu song Nhat Lé moi khi dén mua mua i thi viée tiéu thoat 14 tai day xay
ra r4t chAm va gip nhiéu khé khin do nhiéu nguyén nhan két hop v6i nhau tao nén.
Muia mua chinh 1éch vé cudi hé sang thu va kéo dén dau dong v6i lugng mua rat 16n 1a
do anh huéng ciia cac hinh thai gdy mwa nhu gié mua dong bac két hop véi cac nhiéu
dong gy mua lon trén dién rdng nhu bao, ap thép nhiét do1, hoi tu nhiét doi,...(do ¢6 vi
tri gdn bién nén chju anh huéng rit 16n cua cac con bdo) dan dén thira nude, tham chi
gay lii lut, ing ngap tai ha luu. Luong mua chiém 65-70% luong mua ca nim nén luu



lwong nudc trong mua mua nay chiém 70-80% luong nudc ca nim. Hon nita mia mua
lai trung vao véi thoi ky khong khi 4m va thoi gian hoat dong cac khéi khong khi lanh
cuc dbi bién tinh, trong cac thang nay d6 4m thang dat 85 -90% nén bau trdi 1anh thd
day may va mua. Nhitng thang mua Pong 1a thoi ky 4m do khdi khong khi lanh bién
tinh khi di qua bién d3 mang theo hoi nudc giy mua.

Véi mot lugng nude 16n gdy nén nhitng con I 16n nhu vay, thi tai khu vuc
nghién ctru (KVNC) lai ¢6 dia hinh bé ngang kha hep, noi hep nhat 1a khoang 45km
bén phia tﬁy lai ¢6 ving ndi trung binh thip nén séng & day vira ngan lai vira déc da tao
diéu kién dé tap trung nhanh luong nuée hinh thanh nhitng con i nhanh chéng d6 vé
ha luu. Con tai ha lu:u noi cudi ngudn ciia con séng, nhu tai cac noi khic sau khi nhan
nuéc tir thuong ngudn thi s& chay thang ra bién bang nhiéu cira song (song Curu
Long...). Nhung tai day, sau khi nhan dugc 1 luong nudc khong 16 tai thugng ngudn do
vé v6i tée do kha nhanh thi n6 khong thé d6 thang ra bién vi gip phai mot diy con cat
kha cao (30- 40m) chay song song véi bd bién nhu mot con dé chan Iii ¢3 ngin dong
chay d6 thang ra bién ma budc né udn khiic chay doc theo ddy con cat, va chi c6 mot
cua thoat duy nhét 14 cira Nhat Lé. Sy xuit hién cua hé théng cOn cat nay la mat yéu to
dia hinh bat lgi nhiéu mat. Dudi tac dong cua gio, hién tugng cat bay, cat chay da lam
cho cac con cat tién dan vé phia lyc dia, thu hep dong bang, lam tang tinh trang ung lut
vung ctra song Nhat L¢.

Nhu vay sau khi nudce tap trung & ha luu gy ra ngap lut thi thoi gian ti€u thoat
nudc, ngap ung trd nén khé khan hon. Mua 16n gy ngdp ung ngap thi tai cura thoat 1
duy nhét cia KVNC, tai ctra bién Nhat Lé thi khi bdo vé con kém theo nudc dang sinh
do co ché hiéu ing nudc don khi gié thdi manh (trong mua nay séng dang cao tir 4,5-
6.0m do tai Con Co6). Khi mua lii dén, dong chay song lan 4t dong triéu, nhung khi
triéu 1én thi dong 1ii va dong triéu nguoc nhau s& gy ra hién twong nuéc don @ trong
khu vuc ctra song. Trong mua I{i, dong chay song ngoi tdng lén nhanh, ty 1€ gitra thoi
gian chay nguoc va chdy xudi giam manh va bién mat hoan toan khi c6 dong 1i 16n.
Ngoai ra khi bdo d6 bo vao dét lién thuong kém theo hién twong nudc dang, mua mua
tring v6i mua bio, dong 1ii tir séng chay ra va nudc dang tir bién chay vao gy don &
nudc tai ctra song, 1am cho viée tiéu thoat 1ii cang kho khin va cham tré.

Ngoai ra, thoi gian tiéu thoat 1&i chim gy rat nhiéu thiét hai khong chi bj quyét
dinh boi diéu kién dia 1y tu nhién ma con do diéu kién kinh té xa hoi ciing anh hudng
t6i nd. Khi nudc lil tran vé va gdy ngap tng thi chinh nhitng diéu kién kinh té nay ciing
gop phan lam ting thém tinh trang ngap tng. O cac huyén Quang Ninh, Lé Thuy va
thanh phd Pong Hoi ¢6 mat dé dan sé kha 16n va tap trung nhiéu dan cu. Ho sinh séng
0 2 bén bo song Nhat L¢, dac biét 1a ¢ Déng Hoi tép trung mat d¢ dan sb cao nhét tinh.
Vi¢c tap trung dan cu dong duc véi mat do cao ¢ hai bén bo song Nhat L¢ cling gay



khoé khan cho viéc thoat 1ii cua Nhat L¢. Nhitng cong trinh xay dung nhu nha cua, dé
diéu ... 1am can dong chay khi i vé.

Dan cu sinh sbng hai bén bd séng da phat trién nghé nudi trong thiy san kha
manh, hoat dong kinh té nay truc tiép 1am bién ddi, thay d6i dong song, 1dy nudc, xay
cac hd nudi tom ca trén séng. Dic biét tai Dong Hoi, cac khu cong nghiép, dan sb, cac
co so kinh doanh tap trung day dic hai bén bd song ciing giy can tré rat 1on cho dong
chay vi bi ngin can kha nhiéu, lam cho dong chdy cham hon, ting thoi gian ung ngap
tai ddng bang. Mit khac doi séng dan cu ¢ ddy con nghéo 1am cho cac cong trinh phuc
vu dén sinh va san xuit kém chat lvong khong du do bén virng, va rit so sai dé bi pha
huy khi c6 thién tai bdo - Iii. Chinh cac vat liéu tir cac cong trinh dan sinh nay da lam
gia tang, tham chi truc tiép gay ra boi 1ap ludng lach séng Nhat Lé.

Hé thong dudng giao thong van tai duong bo, dudng sit va duong thuy noi dia co
hudng vudng goc voi dong chay ciia song nén 1am giam kha nang tiéu thoat nudc, nhat
1a tuyén duong Qudc 16 1A va dudng sit Bic - Nam, ching tré thanh cac tuyén dé
ngin can dudng tiéu thoat 1i. Néu nhu khong c6 cac tuyén dudng nay thi dong chay
khong bi ngin can nhung gid dong chay phai vuot qua nhing tuyén dudng co tac dong
nhu nhitng con dé chan lii, va mot phan nudc bi chung giit lai 1am cho tinh trang ung
ngap cang thém tram trong. Tai dy cling co rat nhiéu cong trinh thuy loi duoc xay
dung dé phuc vy doi séng ciing nhu san xuit nong nghiép.

Cu thé dau tién 1a dap MY Trung sau khi di vao hoat dong da lam xuat hién kha
nhiéu bai ndi, bdi can nam so le, nhitng bii nay ciing 1am cho dong chay bi ngin can
cham lai. Cac hd chtra kha nhiéu nhung da s 13 v&i dung tich nho chi chi yéu nham
phuc vu cho viéc tudi tidu vao mua kho con dé phong chéng 1ii thi véi dung tich nho
nhu vay lai dimg truoc nhing con lii 16n, trong khi d6 hai hd chtra 16n 1a An M2 va
Cam Ly lai nim & dau ngudn nén viéc lam giam luong nudce, tidu thoat i khong cé tac
dung ¢ ha luu.

Ngoai ra hé thong dé diéu hé théng dé cia KVNC nam trong ving triing cta dai
dia hinh hep nhéit Trung bd va ca nudc, luong mua 16n va luong dong chay tip trung
nhanh nén khu vuc déng bang ha du song Nhat Lé thuong bi ngap ung. Khi li tiéu
mén xuat hién hay nhiing khi lii it thi viéc chong ngap ung 1a hoan toan dugc. Nhung
khi 1i 16n thi hé thong dé nay lai hoan toan ngép trong nude va ciing gop phan 1am cho
vi€c tiéu thoat 1i tré nén khé khan, tang tinh trang ngap ung tai ha luu song Nhat L¢.



PHAN 2. LUA CHON MO HINH TINH TOAN THUY LUC

2.1 Lwa chon m6 hinh tinh
2.1.1 Gidi thiéu cdc mé hinh tiéu biéu

Hién nay c6 rat nhiéu mé hinh thuy lyc dang dugc ing dung dé tinh toan, phan

tich dong chay trén song va trén kénh hg. Dudi day 1a khai quat mot s6 mo hinh tiéu
biéu dang dugc st dung rong rai & nudc ta:
1) Mé hinh KOD: M6 hinh do GS.TSKH.Nguyén An Nién thiét 1ap nam 1974 dé giai
bai toan phan lii séng Day, sau d6 phdi hop voi Cuc du bao Khi twong thiy vin dé tinh
toan lii va tiéu ung cho toan mang séng Hong va song Thai Binh. M6 hinh ciing cé thé
ding dé xem xét danh gid ngudn nude, danh gia kha ning van hanh cac hé thong thuy
loi, giai quyét cac bai toan quy hoach thuy loi...

Mo hinh ding phuong phap giai theo so d6 hién, vé mit cau tric c6 thé xem do
1a so dd sai phan hon hop: Phuong trinh lién tyc sai phan theo tam giac thuan (Lax)
phuong trinh chuyén dong sai phan theo so do tam giac nguoc khong can. Theo cach
tinh cua mo hinh thi song dugc chia thanh cac 6 chira bdi cac mat cat, luu luong dugc
tinh tai cic mat cét nay con myuc nudc dugce tinh ¢ tdm 6 chura.

Uu diém chinh ctia mé hinh KOD 1a ¢6 thé tinh cho moi ludi song 6 chtra phirc
tap nhat, d6 chinh x4c cao, tinh toan don gian, gon nhe, két qua dap tung tdt cac bai
toan thuc té dit ra. Nhuoc diém chinh ciia md hinh 1a budce thoi gian At b1 han ché bai
diéu kién Courant - Lewy, nhung m6 hinh khong phai tinh lap cac hé sé nén téc do tinh
toan Van nhanh, khong mat thoi gian thanh lap va giai h¢ dai sO tuyén tinh, tong thoi
gian mdi 16p tinh cing nho. Mot nhuge diém nita ctia md hinh 1a viéc mo phong hé
thdng tiéu chua that day da vi du nhu qua trinh trao ddi nude trén khu vuc tiéu. Cac
cong trinh trao d6i nudc cling nhu phuong thire diéu khién chua duge xem xét day du
nhat 1a cac thyc trang tiéu Ung trong nhirng diéu kién tac dong ciia con nguoi trong qua
trinh diéu khién hé théng.

2) M6 hinh VRSAP(Vietnam river systerm and plains:) Mo hinh do ¢ GS. TS. Nguyén
Nhu Khué thiét 1ap. VRSAP 1a phién ban cai tién cudi cung cua mé hinh géc KRSAL.
KRSAL la mé hinh todn dong chay i va thily tricu trén hé thong song ngot, ho chura
va dong rudng, dugc xay dung tir nim 1978 phat trién trén so dd sai phan an cua
Dronker - Ha Lan. M6 hinh VRSAP m6 ta chuyen dong song thién nhién phirc tap nhu
hé thong song Hong va song Thai Binh kha t6t, dugc ung dung rong rii, giai quyet
dugc nhiéu bai toan thong thuong va mot sO bai toan 16n mang dac thu riéng cua dong
bang séng Hong ciing nhu dong bang séng Curu Long (c6 bd sung thém phan xam nhap
man). Tuy nhién mo6 hinh nay con c6 mot s6 nhuoc diém chinh sau:

- Giao dién don gian, khai thac két qua mat rat nhiéu cong va yéu vé do hoa.

- Céc thira rudng hai bén déu duogc coi 1a d6 truc tiép vao kénh, chia thanh nhiéu cap
cao d9. Trong ndi bd 6 ruong kin khong cho phép chay tran tir cao xuong thap Diéu
nay chi ding trong diéu kién hé thong thily lgi duoc hoan chinh tir ddu mdi dén mat
rudng, c6 bo vung, bo kénh dén tung khoanh, bd rudng canh tac co chiéu cao du strc
chéng tran.



- Xét dén hoat dong ctia cac tram bom tiéu vao hé théng mot cach don gian thong qua
hé s6 tiéu va dién tich ving bom, ma h¢ s tiéu thi khong thé hién dugc qué trinh bom
mot cach thuc tién va phu hop véi thuc tién van hanh cac tram bom tiéu dé dam bao
yéu cau tiéu nudc.

Chuong trinh gbc dugc viét bang ngon ngir FORTRAN. Qua qua trinh ap dung

tinh toan quy hoach ving dong bang séng Hong va dong bang song Cuu Long m6 hinh
dd duoc cai tién nang cip dan. Hién nay mé hinh duoc viét lai bang VisualBasic trong
moi truong Windows, co6 giao dién thuan tién hon. Tuy nhién giao dién chwa tryc quan
va chua co két nbi GIS. Viéc 4p dung mo hinh tuong ddi phuc tap, can nhiéu kinh
nghiém xtr Iy cu thé. M6 hinh dya trén bai toan mot chiéu nén viéc tng dung ciing c6
nhitng han ché nhét dinh.
3) M6 hinh SOBEK: mé hinh do Delft Hydraulics - Ha Lan xdy dung,str dung so do
sai phan an, cho phép tinh toan thuy Iyc dong ho, x6i lan truyén, phu sa lo ling va xam
nhap min va cac dic trung thuy luc 1ong dan ho nhu lvu luong, muc nudc, do sau
dong chay, van tbc trung binh mat cat, hé sb chezy... Ngoai ra, m6 hinh cting cho phép
tinh toan x6i mon do mat can bang phu sa trong 1ong dan nhu anh hudng cia dap. Tinh
lugng phu sa tudi cho dong rudng, tinh nong d6 mudi tai cac vi tri khac nhau trén
mang song. Uu diém ctia md hinh 14 st dung thuan ti¢n, truy nhap s6 liéu dé dang, cho
phép thay d6i mang sdng, cac cong trinh thuy lyc trén mang. Tuy nhién mo hinh chi
quan 1y mang séng nho hon 400 mit cat, chua xét dén su diéu tiét cua cac 6 dong
ruong nhu mé hinh VRSAP, SOGREAH. M6 hinh WENDY mang tinh chat quan ly
lwu vue, khi st dung ¢ thé dua thém S0 do hinh thai kénh muong, cau cong, cong
trinh thay loi, gia dinh cac tinh huéng vé ngudn nudc va khai thac ngudén nude. Tuy
nhién mé hinh khong mé phong dong bo sung ngang tir mua trén luu vuc nhu mé hinh
SSARR, lugng mua gia nhap khu gitra chi co thé dugce tinh truc tiép tor dong chay trén
cac song con, khong mo ta khéi lwgng mura roi truc tiép trén cac 6 rudng, khong cd hé
thong lién két cac 6 rudng nhu trong cac md hinh SOGREAH, VRSAP. Dung mé hinh
WENDY bit budc phai ¢6 PLUG (mdt bd phan khoa ctng do Delft Hydraulics doc
quyén ché tao).

Trong du an quy hoach tong thé dong bang song Hong (VIE 89/034) Cong ty tu
van SMEC (Uc) phéi hop vé6i Delft Hydraulics (Ha Lan) cung céc chuyén gia cua Viét
Nam da dua m6 hinh WENDY vao ng dung cho toan mang Song Hong Théi Binh.
Do bd nhd ciia md hinh c6 han, chi dua duoc toi da 400 mit cit nén ciu tric mang
song ctia dong bang séng Hong co bi giam bt di.

4) Mb hinh thuy lwe mot chiéu MIKE 11: La mé hinh thuy lyc mot chiéu MIKE 11
ctia Vién thay lyc Dan Mach DHI phat trién, 13 phan mém dung dé mé phong dong
chay, luu luong, chat lwong nudc va van chuyén bun cat & cic clra song, song, kénh
tudi va cac vat thé nudc khac. MIKE 11 1a mot moé hinh manh va c6 nhiéu diém thuan
lgi trong qué trinh tinh toan thuy luc, ap dung véi ché do song dong luc hoan toan &
cip d6 cao, c6 kha ning tinh toan voi dong chay bién d6i nhanh, luu luong thuy tridu,
hiéu qua nudc dong thay doi nhanh, song lii va 1ong dan c6 do doc 16n.

2.1.2 Lwa chon mé hinh tinh todn



Tat ca cac mo hinh gidi thiu ¢ trén déu dugc xay dung trén co sO phuong trinh
lién tuc va quy luat bao toan dong lwong. Mdi mo hinh c6 mét cach tiép can va deu cho
phép tinh toan ché d6 thuy luc trong kénh dan hé dé tim ra nhing thong s6 can thiét
phuc vu viéc thiét ké, quan 1y cac hé thong thuy loi. Trong tat ca cac chuong trinh tinh
toan trén, ho chuong trinh MIKE da duoc cai tién nhiéu 1an cho phu hop véi dleu kién
vé tai liéu ciing nhu khai thac két qua tinh toan. Pay 1a ho chuong trinh tién tién, da
duoc nhiéu co quan dau nganh trong linh vuc tai nguyén nudc kiém nghiém. Trong
nghién ciru nay chung toi sir dung mé hinh MIKE 11 dé xéac dinh ché d6 thuy luc luu
vuc song Lam. Muc tiéu ciia mang thuy lyc 1D nay 14 két ndi v6i mién tinh todn 2D
nhiam mé phéng birc tranh ngap 1i trén cac khu vue chiu anh huéng cua li lut.

2.2 CAu triic mé hinh MIKE 11
Dic trung co ban ctia md hinh MIKE 11 1a cau tric tong hop véi nhiéu loai

modun duoc thém vao mdi mé phong cac hién twong lién quan dén hé thong song. Cac

modun trong bo MIKE 11 bao gom:

- Module HD Thuy dong luc hoc 1 phan cét 16i cia MIKE 11, ¢6 kha nang giai bai

toan thuy dong luc hoc St. Venant cho kénh ho; giai bai toan song khuyéch tan, song

dong hoc cho mot sd nhanh dinh trude; giai bai toan Muskingum cho mot s6 nhanh

dinh trudc; tu dong hiéu chinh cho diéu kién dong chay ém, dong chay xiét; mo phong

hau hét cac loai cong trinh trén song nhu cau, cng, tram bom, dép...

- Cac mg dung lién quan dén moé dun MIKE 11 AD bao gom: nghién ctru truyén tai

vat chat mot chidu nhu qua trinh xdm nhap man, chat luong nuéc, hién tuong phi

dudng trong song...

Ngoai médun HD va AD di mo ta ¢ trén, MIKE11 bao gdm cac mo dun bd sung vé

Thay van (Mike - NAM); chét luong nudc (Mike WQ); van chuyén bun cat co tinh

dinh (Mike -ST); van chuyén bun cat khong c6 tinh dinh (Mike —ST)

h(t+dt)

Ll W S .
\J:_ — /

Thoi diém t + dt

dx
Hinh 2.Ché @ dong chay ciia doan song don dwoc md ta bang hé phwong trinh vi
phan dao ham riéng Saint — Vernant
Hé phuong trinh co ban mé ta ché do thury lyc nhu sau:
- Phuong trinh lién tuc:
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R,2A_ (2.1)
ox ot

- Phuwong trinh dong luong:
OC£+i(ﬂQ )+gwa—z+g Q2|Q| =0 (22)
ot OX w OX C "RW

Trong do: Z 1a cao trinh myc nudc ¢ thoi doan tinh toan (m); t la thoi gian tinh
toan (gidy); Q la luu luong dong chay qua mat cat (m® /s); X la toa d6 khong gian (doc
theo dong chay, don vi la m); b 13 hé s phan bé luu toc khong déu trén mat cat W la
dién tich mat cit udt (m ); q 14 luu lwong ra nhap doc theo don vi chiéu dai (m /s); Cla
hé sb Chezy, dugc tinh theo cong thirc: C = R'/n; n 1a hé s6 nham.; R 1a ban kinh thuy
luc (m) y la h¢ s6 thuy luc, theo Maninh y=1/6 ; g la gia téc trong truong : g= 9,81
m/s%; p 14 hé sé dong luong; b 1a h¢ so dong nang.

St dung phuong phap s gan dung sai phan dé giai h¢ phuong trinh Saint -
Venant. Pau vao 14 s liéu vé dic tinh hé théng cung s6 lidu ciia ngudn nudc vao ra
trén toan hé thong. Hé phuong trinh 2.1 va 2.2 1a hé phwong trinh vi phan phi tuyén, c6
hé sd bién d6i. Cac nghiém can tim 13 Q va Z 1a ham s cua cac bién doc 1ap x, t,
khong giai dugc bang phuong phép giai tich ma giai gan dung theo phuwong phéap sai
phan. Tir hé phuong trinh Saint Venant, c6 hai phuong trinh viét theo Q va h:

°Q oh _ 2.3
ox +bs ot (23)
2
ot B@ OX CZRA

Giai hé phuong trlnh vi phan trén theo phuong phap sai phan hitu han 6 diém an s& xéac
dinh duogc gia tri luu lugng, myuc nudc tai moi mit cit ngang trong mang song & moi
thoi diém trong khoang thoi gian nghién ciru. Mang song nghién ctru duoc chia thanh
cac doan song don bang cac mit cat ngang, cac doan song duoc ndi tiép vai nhau theo
ding trang thai tu nhién. Giai hé phuong trinh sai phan s€ tim dugc cao trinh muc nudce
tai cac vi tri c6 mat cit va vi tri cach mat cat 2Ax. Luu luong tai céac vi tri cach mat cit
AX va cac vi tri cong trinh nhu cng, dap V.v.. trén toan mang sdng sau mdi budc thoi
gian tinh toan. Sau mdi budc tinh toan s& thu dugc gia tri luu luong Q(m3/s) va cao
trinh myc nudce Z(m) tai cac vi tri da néu trén.

a) Cdich gidi phwong trinh theo phwong phdp sai phén 6 diém

Xét mot doan song dai 2Ax trong thoi gian At:

n+1 n n+1 n
(Qj+l+Qj+l)_Qj—1+Qj—l
9Q _ 2 2 25
oXx 2*AX ( )
RN+l _pn
CLIS N (2.6)
ot At
. A
bo- 0, ] * o,j+1 (2 7)
S 2AX '

Trong do:
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Chi s6 bén duéi trong phuong trinh biéu thi vi tri doc theo nhanh, va chi s6 bén trén chi
khoang thot gian.
Ao : Dién tich khong ché boi hai diém lu6ij -1 va j
Ao j+1 - Dién tich khdng ché boi hai diém ludi j vaj +1
2Ax : Khoang cach giita hai diém j -1 vaj +1
Thé vao phuong trinh (4.3) duoc phuong trinh:
Q)T+l QT +q,

2 2 _'_Ao,ijAo,j+1.th_h;1 = q
2* AX 2Ax At
Hay:
@ Qi+ A" +y Q=5 (2.8)
Trong do: o.B,y = (bs,8) = (Q", ", Q”+1’2)
aQ Q n+1 _ Q
o8 X1 ¢ 2.9
ot At ( )
(et hienl,
ah 2 - 9
— = 2.10
ox 2% AX ( )
[ sz""%_" sz""%
of,Q Ll A (2.11)
x| C A ) 2Ax
Trong d6 tinh gin dung voi:
Q°~6Q"Q] -(6-1Q Q]
Thay vao phuong trinh trén ta dugc mot phuong trinh c6 dang:
ah! e g QN vy h =5 (2.12)
Trong do:
a; = f(A)
Bj = f(an, At, AX, C, A, R )
=f(A)
8 =f(A 0, A%, At o, q,V, "% n" Q" n", Q%)

Nhu vay, nho phuong phap sai phan va tuyen t1nh hoa, bién d6i hai phuong
trinh Saint-Venant (2.3) va (2.4) thanh hai phuong trinh dai sO bac nhat (2.8) va (2.12).
Céc hé s6 ctia hé phuong trinh nay déu c6 quan hé vai cac an s6 Q, h.
b) Thuat toan cho cong trinh

Cac dang cong trinh dugc mo6 phong tinh toan trong MIKE11 gdm: dap tran
dinh rong ; cong (cong hinh chit nhat, hinh tron...); tram bom ; ho chia ; cong trinh
diéu tiét ; cau giao thong v.v....Cac cong trinh déu c6 diéu kién chung bén trong la:

Q = f(muc nuwdce thuong luu va ha luu cua cong trinh).
Thay phuong trinh md men bang can bang niang luong cuc bo:
Hr - Hue = Hign mi

12



Trong do:
H+L: Muc nudce thugng luu cong trinh.
Hy: Muc nudce ha Iuu cong trinh.
Hién mée: Muc nude ton that do su thu hep hay mo rong dong chay.
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PHAN 3. THU THAP SO LIEU
(TAI LIEU SU DUNG TRONG TiNH TOAN THUY LUC)
3.1 Dia hinh long din song:

Toan bo dia hinh long dan song st dung trong tinh toan thuy lyc déu theo hé cao
d6 Quéc gia, dugc Trung tAm cong nghé tai nguyén - moi truong nudc thue hién
nam 2008. Trong khudn khé nghién ctru da do dac cap nhat, bd sung tai liéu mit cit
trén nhanh Klen Giang tir L& Thuy to1 cdng My Trung va doan song Nhat L¢. Mang
luoi tinh gom 3 song chinh va mét s6 kénh noi dong nhu: Kénh Sao Vang, Hoi Dai
va mot s6 kénh nho khac trén luu vyc véi tong chiéu dai 118km, bao gdm 84 mit cat
duogc thé hién trong bang 3.1.

Bang 1. Thong tin dac trung mang thiy lwc 1D

N Chiéu |SOmdt | .z  .x .2 <.
TT | Tén song dai (km) | cit Piém dau Piém cuoi

Nga 3 hop luu nhanh

1. [NhatLé 18 18 Kién Giang va Long | Ctra Nhat L¢
Dai
Hop luu véi
2. |Long bai 33 28 Tram Tam Lu nhanh Kién
Giang
Hop luu véi
3. |Kién Giang 50 30 Tram Kién Giang nhénh Long
bai
4. |Keénh Sao Vang 7 3 |N&ikénh HoiDai |0 VoI song
Kién Giang

Nbi voi song Kién
5. | Kénh Hoéi Dai 7 3 Giang (ngay sau tram
thuy van L¢ Thuy)

Noi véi song
Kién Giang

Cac kénh nho
ndi giira kénh
Sao Vang va Hoi
Dai

3.2 Tai liéu khi twgng, thuy van:

S6 liéu khi twong thuy van dugc st dung trong tinh toan bao gdm muc nudc,
luu luong, lugng mua trén toan luu vuc song Nhat L¢, g@)m 2 tram khi tugng va 1 tram
do mua (bang 2), 4 tram thuy vin (bang 3) nhung hién tai c6 1 tram da nging do, so d6
mang ludi tram dugce trinh bay trong hinh 3.

Bang 2.Danh sach tram Khi twgng, do mwa khu vue nghién ciru

14



Toa d¢ dia ly 2
TT Tram - Dia diém
Vido Kinh d6
1 |DPdng Héi 17°28>  |106°37°  |P. Pdng Phu, TP. Bdng Hdi, Quang Binh
Truong Son 17° 15" [106°28' |Truong Son, Quang Ninh, Quang Binh
Kién Giang 17°0' 106° 43" |Kim Thuy, L¢é Thuy, Quang Binh
Bang 3. Danh sach tram Thuy van trén khu vuc nghién ciru
Toa dj djaly o
TT Tram - Dia diém
Vido Kinh d¢
1 |Pong Hoi 17°28' [106° 37" |P. Bong My, TP. Bong Héi, Quang Binh
2 |Kién Giang 17°07" |106°45' |Kim Thuy, L¢é Thuy, Quang Binh
3 |Lé Thuy 17° 12" [106° 47" |Xuan Thuy, L¢ Thuy, Quang Binh
4 |TémLu 17°15' | 106° 27" Tfu’on\g Son, Quang Ninh, Quang Binh (Hién
da ngung do)
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CHU GIAI

Dia hinh
Tram khi tugng
Tram do mua

A

O

v Tram thuy van
D’—"\- Song, subi

hé Cam Ly

s

kilometres

Hinh 3. So' @6 mang lwéi thity viin va cac tram khi twong thiy viin
luu vuc song Nhat Lé
Trén Iuu vuc hién chi ¢6 3 tram thuy van: tram Kién Giang, L¢ Thuy, Déng Héi
va tram Tam Lu (da dung hoat dong). Tai li¢u luu lugng do dac trén luu vuc rat han

ché, do vay nghién ctru s€ khoi phuc luu lugng tai cac tram dya trén tai li¢u mua dé
xdy dung bién dau vao cho mo6 hinh thuy luc.

PHAN 4. THIET LAP MANG LUOI 1D
4.1 Mang song va nhiém vu tinh toan
a. Mang song:

Mang séng dua vao tinh toan thuy lyc bao gom toan by dong chinh va cac
phu Iuu chinh cua vung trung, ha du trong luu vuc song Nhat L¢ (hinh 4), cu thé nhu
sau:
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Dong chinh song Nhat Lé: tir doan hop luu cua song Long Dai voi song
Kién Giangdén ctra song (Ctra Nhat L¢);

Séng Long Dai: tir tram thuy van Tam Ludén nhap luu vao song Nhat Lé.

Séng Kién Giang: tir tram thuy vin Kién Giangdén nhép luu vao song
Nhat Lé.

Céac nhanh kénh Hoi Dai, Sao Vang va cc kénh ndi dong khac

Tram Br Sng Hé
A NﬂEfLr
L org Ba il g
Cfing
I
LT Trung
—
Whip haa
Sae Fing
ki Bl
LAY
Tram Tdm Lu
| Tram L& Thiy
o T e PrrTS—
Whip

Hinh 4. So' @ mang thiiy lwe 1D viing nghién ciru

Untitled

1935000

1930000

1925000

1920000

1915000

1910000 -

1905000

1900000

1895000

1890000

t t t t
660000 670000 680000 690000 700000

Hinh 5. So' 46 mang thiy luc 1D trong Mike 11
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(W] = MK Zero - ptsec) - B S - | G
W File Edit View Cross-Sections Settings Window Help _[=]x
DEH| ' @ s 2w
River name Topo ID Chainage Cross section ID [meter] Kien Giang - Topo? - 3300.0000
Kien Giang Topa? 3300.00 3 20 Ll
é Section Type Radius Type Datum n El
= ~ | [Resistance Radius -] o 18 g
Coordinates Comection of X coor Morphological Model 22 jul
[ Apply X Y [ Apply [C] Divide Section E
Left 0 0 Calcuiste angle Level of Divide 20 L6 g
Right nge [0 0
18
Resistance numbers [1a
Transversal Distrbution High/Low flow zones = | Left igh flow 1 18
Resistance Type Right high flow 1 Lowflow 1
[z u T 12
D 1 - X Z | Resist. | Mark - 3 : /
£ Topo? T | o000 10700 1000 [ 1 3 12 2
0.00 1 2 | 22000 9980 1000 5, * * 08
160000 | 2 & 1
3| 50000 8650 1000 g -
F- 1| 80000 9550 1000 | Tme
7 s -] L
c80000 | 5 =|[5_J10z000] 7070 | 1000[_ 0.8
285000 | 6 6 | 107000 4280 1.000| L
E 5
11000... | 7 7 |114000] 2620 1000
12500... | 8 —|[5_| 122000 2480 1000 | : : — 06
13900... | 8 9 |132000] 1770 1000 2 4 ! ; T A
15600.... | 10 10 | 140000 2850 | 1000 ; : H
lg‘ggg ‘1‘2 11 |146000| 3610| 1000 2 - - - 04
12_[150000 4280 1000 : : :
21950.... | 13 - 0  rare S 3
e | 14 13| 158000 4790 1.000[ |
216 | T.. 14 |172000| 4880 1.000| ; Foz
sasnz | T ~|I15 T1sa000| ses0l 1000l | 2 2 et !
|| & smchronize processed cata [insert Cross Section..| | View Processed Data. 4 ; i 00
4| ¥ updat d dats i '
1 prriepems=aee Update Markers 0 20 40 60 80 100 120 140 160 180 200
E Cross section X data [meter]
A stert | x= 6999145 y = 19060743 Select Objects

Hinh 6. Thiét lap mit cat trong MIKE 11

b. Nhi¢m vu tinh todan:

Tinh toan thuy luc trong mang séng Lam trong mua Iii, sau d6 két ndi véi mo
hinh 2 chiéu, tinh toan céac yéu t6 thuy lyc trén bai ngap 1t va xay dung ban do ngéap
lut.

4.2  Diéu kién bién

+ Bién trén ciia mé hinh
V&1 mang song tinh toan da dugc xac dinh ¢ trén, bién trén ciia mo hinh thuy
luc 1a qua trinh Iuu legng theo thoi gian Q=f(t) cu thé nhu sau:

- Tai Kién Giang: Bién luu lugng dugce tinh todn tr mo hinh thiy van dua
trén cac tai li¢u khi tugng.

- Tai Tam Lu: Bién luu lugng dugc tinh toan tr mo hinh thiy van
#+ Bién dwéi cia mo hinh
Bién dudi cia md hinh thuy lyc 1a qua trinh myc nudce theo thoi gian Z=f(t) tai

Ctra Nhat L¢. Qua trinh myuc nudc nay duogc tinh toan dya trén b hang s6 diéu hoa
toan cau.

+ Bién khu giira cia mé hinh
Tinh todn tir mo6 hinh thuy van, st dung s6 liéu mua tai cac tram: Trudong Son,
Kién Giang, Bong Héi.

18



(W 5 MiKe Zero - (Bnd1] -
® File Edt View Tools Window Help

DEE &+ @B S7W

Boundary Description|  Boundary Type | Branch Name | Chainage | Chainage | Gate ID| Boundary ID
Tom Lu

KIEN GIANG
CUA NHAT LE

Closed - Long Dai []
2 Open Inflow Kien Giang 0
3 | Open Water Level Nhat Le 17938
1[= | Point Source Tnflow Kien Giang 26000

Hinh 7. Thiét lap diéu kién bién trong MIKE 11
KET LUAN

Chuyén dé di xay dyng mé hinh thuy Iyc 1 chiu cho toan bo hé théng séng
Nhat Lé phuc vu muc ti€u tinh todn thuy lyc trong mua 1. M6 hinh dugc lua chon st
dung 14 MIKE 11. Pay 1a mé hinh thwong mai, c6 ban quyén, co so tinh toan 1 rang
da dugc kiém nghiém trong nhiéu nghién ctru trude day va duge khuyén cao sir dung
tai nhiéu co quan, t6 chirc. M6 hinh 1D dé dang cap nhat cac s6 liéu do dac bd sung
nhu: tai li¢u dia hinh long dan, tai liéu cac cong trinh thuy loi... trong céac kich ban tinh
toan.

Mo hinh thay luc 1D xay dung trong nghién ciru s& dugc sir dung dé két ndi véi
mo hinh 2D md6 phong ngap lut trén luu vuc song Nhat LE. Viéc thuc hién nay sé duogc
trinh bay trong cac nghién ctru ti€p theo trong khuon khoé thuc hién nhiém vu.
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