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CAC KY HIEU CONG THUC

Ky hi¢u Don vi Mo ta

C [m'?/s] Hé s6 Chezy

dso [mm] Puong kinh hat bun cat 50% lot sang
Y [keg/m’] Trong lugng riéng cia nude

Vs [keg/m’] Trong luong riéng cia bun cat

S [m] Khoang cach gitta 2 mo han

L [m] Chiéu dai mo han

B, [m] Bé rong mat nudc doan song ty nhién
B, [m] Bé rong mat nudc doan thu hep

H, [m] D0 sau dong chay doan song tu nhién
H, [m] D0 sau dong chay doan thu hep

Te [N/m?] Ung suat tiép khoi dong ciia bun cat
Tho [N/m?] Ung suat tiép 10ng séng doan chwa thu hep
% [cmz/s] Hé s nhét dong hoc cua chat long

R [-] Ban kinh thuy luc

A [-] Hé s b tri khong gian

n [-] Hé s6 nham

g [m/s?] Gia toc trong trudong

Mo [-] Hé s6 b tri theo hudng goc

Yo, [-] Hé s6 diéu chinh d6 sau

K, [-] Hé sb bién déi chidu dai mé han



X1

DANH MUC CAC KY HIEU VIET TAT VA THUAT NGU

1. Danh muc cac ky hiéu viét tit

DBBB Dong bang Bic Bo
DBNB Pong bang Nam Bo
DCHL Pao chiéu hoan luu
DLHDS Dong lyc hoc dong song
KH-CN Khoa hoc cong nghé
NCS Nghién ctru sinh
MHT M6 hinh toan
MHVL M0 hinh vat ly

1D One - Dimensional
2D Two - Dimensional
3D Three - Dimensional

RANS - Reynold Avaraged Navier Stokes: M6 hinh hg RANS

SW - Shallow Water: M6 hinh ho SW

RNG Renormalized Group

FAVOR Fractional Region - Volume Obstacle Representation

2. Gidi thich cac thuat ngir

“Khu nuéc vat” 1a dong xody truc dung dugc hinh thanh do tdc dung l4i dong
cua mé han.

“Hé thong mé han 16m LOM” 13 hé thong bd tri voi cac mé han c6 chiéu dai
khéng bang nhau, sip xép giam dan 16m vao giira hé thong.

“Hé thong mé han 16i LOI” 1a hé thong bd tri v6i cac mo han c6 chiéu dai
khong bang nhau, sip xép ting dan 16i vao giita hé thng.

“H¢ thong mé han thing THA” 13 hé thong bd tri v&i cac mo han c6 chicu

dai bang nhau, sip xép thang nhau trong hé thong.



MO DAU

1.  TINH CAP THIET CUA DE TAI

Ving cira song ven bién 13 ving dat bang phiang, mau md, dan cu dong dic,
cong — ndng nghiép phat trién, giao thong thuy — bo tap nap, 1a ctra ngd giao luu ddi
ngoai quan trong. Vi vay, chinh tri va khai thac vung ctra song c6 y nghia quan
trong trong chién lugc phat trién bén ving kinh té — x hoi va moi trudng ctia mdi
Quéc gia, duoc quan tAm ngdy cang 16n trong hoat dong khoa hoc va cong nghé.

Theo tai liéu ciia Cuc Hang Hai Viét Nam [1], hién nay cd nudc ta co 46
tuyén ludng hang hai, 33 ludng hang hai chuyén dung vao cic cang bién. Bén cang
bién phan bd doc bo bién tir Bic xudng Nam, trong d6 phan 16n cac cang bién dé
tranh tac dong truc tiép cua song bién nén di dugc xdy dung trong cac clra song,
tham chi vao kh4 sau trong ndi dia (nhu cang Hai Phong c6 tuyén ludng dai 81,6
km; ludng vao cang Soai Rap dai 54km; ludng vio cang Can Tho dai 103,1km...).
Vi vay, nhiéu tau bién 16n vao cac cang gip khé khin do tuyén ludng lach thuong
xuyén bi boi ling. Pé duy tri chiéu sdu cac tuyén ludng lach, hang nim phai nao vét
duy tu v6i kinh phi 16n. Tuy nhién, mdi nim chi c6 thé nao vét khoang 15-20 tuyén
ludng quan trong véi kinh phi 1én dén gan 1000 ty dong.

Dé phuc vu chay tau va thoat 1i, ngoai giai phap nao vét, trén thé gidi tir thé
ky XIX cho dén nay d3 va dang ap dung nhiéu giai phap dam bao 6n dinh ludng
lach trong 6 sir dung rong rdi hé thong mo han chinh tri ludng lach dudng thuy cho
tau ¢ trong tai hang chuc ngan tin, nhu ludng tau trén 30km & séng Mississippi
(M¥), ludng tau dai hang trim cay s6 trén song Rhine (Tay Au), ludng tau dai hon
50km trén ctra séng Duong Tir (Trung Qudc). ..

O Viét Nam, hé thong moé han duoc sir dung trong cong trinh chinh tri séng
ving khong anh huéng tridu tir dau thé ky 20 & nhiéu hé thong song trén ca nudc
trong d6 phd bién trén cic con song dong bang Bic Bo, dic biét 1a trén hé thong
song Hong. Cac thanh tuu dugc duc rat qua nghién ciru va thyc tién vé bd tri khong

gian h¢ thong mo han trén song, da xac dinh dugc cac tham so bo tri vé chiéu dai



mo han dugce thiét ké phu hop tuyén chinh tri, vé khoang cach giira cac mo han déu
¢ cong thirc xac dinh phy thudc theo bé rong long song, ban kinh cong ciia doan
song can chinh tri, thé hién & tiéu chuan thiét ké hién hanh TCVN 8419+2010 (thiét
ké cong trinh bao vé b song dé chong 1) [24]. Nhitng két qua khoa hoc cong nghé
nay gitp cho cac nha thiét ké d& dang ap dung hé thong mé han vao thuc té. Tuy
nhién, trén song anh hudng triéu viéc tng dung hé théng moé han van con kha khiém
t6n, nguyén nhan cha yéu do thiéu co so 1y luan, thiéu cac tiéu chuan, hudng dan k¥
thuat cong trinh chinh tri dang mé han, din dén khi quy hoach hay thiét ké cong
trinh mé han & séng ving anh huong tridu gap rat nhidu khé khian. Hau nhu ching
ta phai suy dan tir tiéu chudn thiét ké cong trinh chinh tri trén song khong anh
huong triéu mot cach guong ép, tham chi b qua cac yéu té dong tridu. Tir d6 hiéu
qua cong trinh mé han rat bi han ché, trong khi nhu cau chinh tri chéng sa bdi cho
giao thong thily trén song ving anh hudng triéu & nudc ta 1a vo cung can thiét dén
phat trién kinh té xa hoi [1].

Mot vi du dién hinh vé khé khan khi ap dung thyc tién hé théng mo han trén
song ving anh hudng tridu, ¢ thé nhic dén du an “Xay dyng cong trinh chinh tri
ludng séng Cam” miac du quy mé va khdi luong cong trinh cta dy an khong 16n,
nhung do thiéu co s& khoa hoc va kinh nghiém chinh tri trén song anh hudng triéu
nén Chu dau tu (Bo GTVT) da phai quyét dinh trién khai xay dung theo 03 budc
trong thoi gian 06 nam (1991-1996). Hiéu qua thu dugc tir viéc xdy dung hé thong
mo han 1a c6 y nghia 16n trén c4 phuong dién nghién ctru chinh tri cling nhu khia
canh kinh té - k¥ thuat. Nhung tir thiét ké 4p dung vao thyc tién phai xdy dung trién
khai thanh nhiéu budc trong khoang thoi gian dai moi dat myc tiéu chinh tri. Piéu
nay noi 1én, cong trinh mo han con gip nhiéu khé khin khi ap dung thuc tién trén
song vung anh hudng triéu & nudc ta [19].

Thuec té cho thay, néu hé thong mo han duoc bd tri hop 1y s& c6 tac dung dan
huéng dong chay, gia ting hiéu qua x6i sau long dan thuan lgi cho giao thong thuy,
nguoc lai néu b tri hé théng mé han khong ding quy cach, bd tri khong tuan theo
quy luat dong chay thi khong thé dat duoc nhiing tac dung can thiét, c6 thé con giy
ra sy ¢b [9]. Hién nay, trén thé gidi va Viét Nam cac nghién ctru chii yéu tap trung

vé bb tri khong gian hé thong moé han trén song c¢6 dong don hudng, ma hau nhu



chua c6 nghién ctru cu thé nao vé bd tri khong gian hé thong moé han trén séng ving
anh huong triéu c6 dong chay thuan nghich. Vi vay, viéc nghién ctru tic dong bb tri
khong gian hé thong moé han dén cdu trac dong chay va hiéu qua x6i sau long dan
trén séong anh hudng tridu tao thuan loi cho giao thong thiy, nham tiét kiém chi phi
nao vét 1a mot van dé mang tinh cép thiét. Két qua nghién ctru s& 13 co so khoa hoc
quan trong cho viéc 4p dung mot cach hi¢u qua dang cong trinh nay trén song vung
anh huong triéu ¢ nudc ta.

Do chinh 1a 1y do nghién ctru sinh (NCS) Iya chon dé tai luan an: “Nghién
ciru tic dong ciia bd tri khong gian hé thong mé han dén doan sdng viung anh
hwéng triéu”.

2. MUC TIEU CUA LUAN AN

- Lam rd dugc céu tric dong chdy va bién dong long dan khi bd tri mo han
chinh tri trong diéu kién co sy twong tic ciia dong chay thuan nghich ¢ doan song
ving anh hudng tridu.

- Pé xuat duoc b tri khong gian hé théng mo han chinh tri phu hop cho doan
song ving anh hudng triéu, nham han ché boi 1ap va gia ting hidu qua x6i sau 1ong
dan, phuc vu giao thong thuy.

3.  POITUQNG VA PHAM VI NGHIEN CUU
3.1. D6i twong nghién ciu

Péi tuong nghién ciru ctia lun 4n 14 cdu triic dong chay va bién dong long din khu
vuce 1an can hé thong mo han chinh trj & doan séng ving anh hudng triéu.
3.2. Pham vi nghién ctru

Trong thuc té, cong trinh mé han khong chi duge xay dung tai cira song ma con
duoc xay dung phia bén trong cira song (doan séng ving anh hudng triéu). Do d6, ludn an
lua chon pham vi nghién ctru, nhu sau:

- Luan 4n nghién ctru anh hudng ciia hé théng mo han chinh tri & doan song ving
anh huong tridu, ché do nhat triéu véi hinh dang triéu déu, khong dé cép dén tac dong
ctia hinh dang triéu ngau nhién.

- Luén 4n khong xét dén anh hudng ciia song ma chi dé cap dén dong chay anh
huong triéu c6 hudng thuan nghich.

- Hg thong mo han nghién ctru bao gom 05 mé han, dugc bo tri & doan song c6 long



dan thang phia trong cira séng. Cac mo han c6 két cdu dic, hoat dong ¢ trang thai chay
khong ngap v6i muc dich han ché bdi 14p va gia ting x6i sau long dan.
4. CACH TIEP CAN VA PHUONG PHAP NGHIEN CUU
4.1. Cach tiép cén

Lu4n 4n di tong hop, phan tich cac két qua nghién ciru trong nude va thé gidi
vé ciu tric dong chay va bién dong long dan xung quanh cong trinh moé han chinh
tri song ndi chung va chinh tri song ving anh hudng triéu. Cach tiép can nay mang
tinh ké thira va phat trién cac két qua nghién ctru méi vé anh hudng cia bd tri khong
gian hé thong mé han chinh trj séng cho doan séng ving anh huéng triéu & khu vuc
Bic B¢, Viét Nam.
4.2. Cac phwong phap st dung trong luin an

- Phuong phép phan tich, téng hop, théng ké: ké thira c6 chon loc céc tai lidu, cac
cong trinh nghién ctru ¢6 lién quan mat thiét véi luan an, sir dung cac s6 liéu thi nghiém da
duoc cong bd trén thé gidi vé cau triic dong chay va bién dong Iong dan xung quanh cong
trinh md han dé hiéu chinh va kiém dinh cho mé hinh toan.... Tir d6 chi ra nhiing diém con
ton tai, han ché trong cac nghién ctru hi¢n nay;

- Phuong phap mé hinh toan: kiém dinh va hiéu chinh mé hinh toan véi mét s6 két
qua thi nghiém mé hinh vt 1y. Sir dung mé hinh d4 kiém dinh dé tinh toan cho cac kich
ban m¢ rong nham nghién ctru 1am 16 twong tic dong chay véi cong trinh mé han va bo tri
khong gian hé thdng mo han dén hiéu qua x6i sau 1ong dan;

- Phuong phép chuyén gia: t6 chiic hoi thao, tiép thu ¥ kién cac nha khoa hoc & cac
chuyén nganh lién quan dé hoan thién ndi dung nghién ctru dé ra trong luan an.

5. Y NGHIA KHOA HQC VA THUC TIEN CUA LUAN AN
5.1. Y nghia khoa hoc

Nghién ctru chinh tri song & vung song anh hudng triéu 14 mot linh vuc
nghién ctru khoa hoc phire tap do phai xét dén: dong chuyén dong rdi 3 chiéu (3D),
3 pha hdn hgp man, ngot, ran, dong chay 2 chiéu thuan nghich... ddy méi truong
tuong tac phuc tap ciia cac yéu t6 thuy dong luc, bién dong theo khong gian va
thoi gian.

Mot van dé ma cac nha nghién ctru ciing nhu cic chuyén gia tu van gip khé

khin 14 cdu trac dong chay va co ché twong tic gilta dong chay va cong trinh...



Trudc day, cach lam thong thuong la st dung dai lugng luu lugng tao long (Qy)
thay thé cho dong chay thuc té dé don gian héa tinh toan khi thiét ké cac cong trinh
chinh tri ctra séng. Cho dén nay cac nha khoa hoc trén thé gidi thuong truc tiép
nghién ctru cau tric dong chay (V, H) khi nghién ctru vé dién bién long dan. Pay la
van dé kho ma cic nghién ctru vin dang tap trung 1am sang t6. Tuy vao muc tiéu
chinh tri ma dit ra cac van dé nghién ciru theo nhidu hudng khac nhau. Tir viéc hiéu
16 ché d6 thuy dong luc séng ving anh hudng triéu, ngudi nghién ctiru méi co thé dé
ra cac giai phap chinh tri c6 tinh khoa hoc va thuc tién.

Y nghia khoa hoc cta luan 4n 1a da 1am sang to cdu trac dong chay 1an cin
mo han va hé thdng mé han trén song vung anh hudng tridu, tir d6 dua ra cac dé
xuat mang tinh khoa hoc vé b tri khong gian hé thng mo han phu hop, ting hiéu
qua chinh trj ctia hé théng mo han.

5.2. Y nghia thyec tién

Viéc khai thac cac ludng lach hién nay dang gip rat nhiéu kho khan do hién
tugng bodi lang. Hién tai, giai phap chii yéu 13 nao vét ludng, tuy nhién viéc chi thuc
hién nao vét trong viéc tao ra tuyén luéng c6 do sau 6n dinh 1a rat han ché. Vi vay,
nghién ctru lwa chon giai phap chinh tri, 6n dinh ludng lach bang hé théng mo han,
qua d6 han ché boi lang, duy tri chiéu sau 1ong dan, tiét kiém chi phi nao vét duy tu
hang nam. Giai phap dugc nghién ctru c6 tinh kha thi, pht hop véi diéu kién kinh té
hién nay cta nudc ta. Két qua nghién ctru cta luan 4n c6 thé dugc ap dung, tham
khao khi thiét ké hé thong mé han chinh tri song, phuc vu giao thong thuy ddi voi
cac doan song ving anh hudng triéu.

6. NHUNG PONG GOP MOI CUA LUAN AN
(1) MO ta chi tiét dugc chu trac dong chay (duong mit nude, van téc dong chay,
g sudt tiép day va cuong do rdi) va co ché twong tac giita dong chay véi cong
trinh mo han don trong doan song ving anh hudng triéu c6 dong chay thuan nghich.
(2) Luan an di dé xuat dugc giai phap bd tri khong gian hé théng mo han
16m LOM véi cac mo6 han c¢6 chiéu dai khong bang nhau da tao ra tic dung x6i sdu
long dan, duy tri giao thong thuy.
7. CAU TRUC VA NOI DUNG CUA LUAN AN

Ngoai phﬁn mé& dau va két ludn, tai liéu tham khao, noi dung chinh cua luan



an dugc trinh bay theo bén chwong nhu sau:

Chuong 1: Téng quan tinh hinh nghién ctru vé cong trinh mo han.
Noi dung cta chuong 13 tong quan tinh hinh nghién ctru cong trinh mé han trén thé
gidi va trong nudc, danh gia dugc nhitng thanh tyu cling nhu cac ton tai trong cac
nghién ctru ¢o lién quan dén bé tri khong gian hé théng mo han, tir d6 dinh hudng
cac van dé nghién ctru cua luan an.

Chuong 2: Co s¢ khoa hoc va phuong phép nghién ctru.
Noi dung cta chuong thé hién gém: (i) vé co s¢ khoa hoc, dé cap chi tiét phuong
trinh truyén triéu va cac qua trinh vat 1y anh huéng dén hiéu qua chinh tri ciia cong
trinh mé han; (ii) vé phwong phap MHT, luan 4n lya chon st dung mang dong chay
s6 ho RANS bang mé hinh Flow-3D dugc hiéu chinh, kiém dinh v&i cac sb liéu thi
nghiém MHVL cia tac gia Karami, tir 6 thiét 1ap mang dong chay sb long ctng va
mang dong chay s6 long dong nham thuc hién cac phan tich cau trac dong chay va
chiéu sau x6i 10ng dan theo cac giai phap bd tri hé théng mo han.

Chuong 3: Két qua nghién ctru vé dic tinh thuy luc va hiéu qua cta hé théng
mo han trong chinh tri doan séng ving anh hudng tricu.
Noi dung chuong 3 thé hién cac két qua nghién ctru gdm: (i) két qua nghién ctru dic
tinh thuy lyc dong chay xung quanh khu vic mé han don; (i) két qua nghién ciru
tac dong ciia huéng goc mo han dén kha nang x6i sau 1ong dan; (ii) két qua nghién
ctru giai phap bo tri hé thong mé han véi chiéu dai mo han khong bang nhau dén
ciu triic dong chay va chiéu sau x6i long dan; (iii) két qua nghién ciru anh huong
murc do thu hep chiéu rong dong chay do bd tri mo han dén kha niang x6i sau 1ong
dan; (iv) két qua nghién ctru tinh toan tic dong cua hé thong mo han dén kha ning
x6i sau long dan.

Chuong 4: Ung dung két qua nghién ctru vao cong trinh thyc té.
Noi dung chuong 4 thé hién cac két qua nghién ctru gom: (i) ap dung cac giai phap
b tri khong gian hé théng mo han cia ludn an dé& xuat vao doan song Cam; (ii)
Phan tich c4u triic dong chdy xung quanh céc giai phap bo tri hé thong mé han; (iii)
Danh gia hiéu qua twong d6i giita cac giai phap bo tri hé thong mo han trén doan

song Cam.



CHUONG 1. TONG QUAN TIiNH HINH NGHIEN CUU VE
BO TRi KHONG GIAN HE THONG MO HAN - PINH HUONG CAC
VAN PE NGHIEN CUU CUA LUAN AN

1.1.  GIOI THIEU CHUNG

Nghién ciru chinh tri séng & ving séng anh hudng triéu luén dugc dong dao
cac nha khoa hoc quan tim nghién ciru. Cho dén nay khu vuc nay con nhiéu van dé
phuc tap chua dugc lam rd, dit bi¢t la cAu tric dong chay thuan nghich va van
chuyén bun cat xung quanh coéng trinh mé han [3, 17]. Chuong nay trinh bay tong
quan cac nghién ctru da thuc hién vé bd tri khong gian hé théng mé han, tir d6 dua
ra nhitng van dé nghién ctru tiép cua luan an. Trude khi trinh bay tong quan thi
nhimg khai niém, co ché twong tac dong chay va cong trinh mé han chinh tri cho
doan song anh huong triéu duoc dé cap trong cac myc 1.1.1 dén 1.1.4.

1.1.1. Khai niém viing song anh huéng triéu

Ving song anh hudng tridu 14 doan song cé cira thong ra bién chiu anh
huéng manh cua thiy tridu, xuat hién dong chay ra vao theo 2 hudng thuan nghich
mot cach co chu ky: lac triéu dang, dong chay di nguoc vé thuong luu séng; lic
triéu ha, dong chay tir song do ra bién.

1.1.2. Dong chay, dién bién long séng ving dnh huéng tricu

Dong chay trong séng ving anh hudng triéu thudc loai dong chay thuin
nghich, c6 tinh chu ky [8].

Sau khi di vao cira song, dong triéu chiu sy han ché cta bo song, gip phai
strc can cua dong chay song, bién thanh dong chay thuan nghich, vao dat lién, ra
bién, mdi ngay 2 1an hodc 1 1an. Loai dong chay ndy c6 muc nudc va luu tée bién
d6i theo thoi gian, thudc dong chay khong 6n dinh, duong cong qua trinh muc nudce

va luu tde duoc thé hién trén Hinh 1.1.
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Hinh 1.1: Pudng qué trinh muc nudc — van toc dong tricu [8].
Dong chay trong song ving anh hudng triéu chiu anh huong cia song tridu
bién nong, hang ngay 1én xudng mot cach co chu ky: lac tridu dang, dong chay di
nguoc vé thuong luu séng: lac triéu ha, dong chdy tir song d6 ra bién. Trong qua
trinh triéu dang, ha, dong chay doi huéng thuan nghich, myc nudc va luu toc déu

bién d6i theo thoi gian.

5 i Dudng mat nudc
\_\E]- ong mat nuac 2 — =

T

¢) Dong nudc nguoc khi triéu rt d) Dong nude xudi khi triéu rat

Hinh 1.2: Qué trinh thay d6i muc nude va luu tée ¢ 4 giai doan dong tridu [8].



Trong tinh hinh chung, qua trinh bién d6i cia muc nudce va luu toc trong mot
chu ky triéu dién ra nhu Hinh 1.2 thé hién:

a) Dong nwéc chiy xudi lic tridu ding:

Triéu bat dau dang, muc nudce bién ting 1én 1am cho mat nude cira song dang
dbc ra bién s& thoai dan, thAm chi gin bing khong, nhung dong nudc trong cira
song van tiép tuc chay hudng ra bién theo tic dung cia lyc quan tinh. Tat nhién, luu
tdc con lai dd rat nho. Trang thai nay goi 1a dong nude chay xudi lic tridu dang.

Trong trang thai do, trén truc dimg c6 thé xuat hién dong chay phan 16p véi 2
huéng nguoc nhau: Lép trén, dong chay di xudi ra bién; 16p dudi, dong chay di
nguoc vao song (xem Hinh 1.2a).

Xét trén mit cat ngang, & ving sat bd va day do luu tde nho, tac dung cia luc
quan tinh yéu hon nén nuéc dang sém hon. Con & ving chi luu, van tdc 10n, tic
dung cua lyc quan tinh manh hon nén nudc sé dang mudn hon.

b) Dong nwéc chdy ngwoc liic triéu ding:

Theo sy dang 1én khong nging cua thay tricu, d6 déc mat nudc nghiéng dan
vao song. Pén luc dong chay xudi vuot qua diém dirng, nudc trén toan bd mit cit s&
chuyén dong nguoc vé thugng luu séng. Trang thai ndy goi 1a dong nude nguogc lic
triéu dang (xem Hinh 1.2b).

¢) Dong nwéc chiy ngwoc liic triéu rit:

Sau khi dong chay ngugc tién sau vao cira séng duoc mot khoang cach nhat
dinh, muc nudc trong séng bi kéo xudng tir phia bién. Luc nay, do déc ngugc cia
mit nude séng thoai dan, luu tée dong chay nguoc cling giam dan, nhung dudi tac
dung cta luc quan tinh, dong chay nguoc van tiép tuc duoc duy tri. Trang thai nay
goi la dong nude chdy nguoc e triéu rat (xem Hinh 1.2c¢).

Trong trang thai nay, trén mit cit ngang dong chay ¢ ving gan bd va day co
Iru toc nho, luc quan tinh yéu, nén rat vé xudi trude. O vung chi luu, luu tde 16n,
tac dung cua lyc quan tinh manh, nén nudce riat vé xudi cham hon.

d) Dong nwéc chdy xuéi lic triéu rit:

Muc nuée triéu tiép tuc ha thép, do déc mat nude nghiéng dan ra bién. Dong
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chay nguoc sau khi vuot qua diém dirng, nuée trén toan bo mit cit ngang déu chay
xudi vé bién. Trang thai nay goi 1a dong chay xudi lic, tridu ha, (xem Hinh 1.2d).
Trong bén tinh hudng ndi trén, do tac dung ting toc va giam tdc, phuong cua
dong chay co lic khong tring voi do déc mat nude. Nhu trong giai doan triéu ha,
nuée chay nguoc, dd déc mit nude di gan bang 0 ma dong chay van huéng ngugc
vé thuong luu, giai doan triéu dang, nudc chay xudi cling c6 hién tuong tuong tu.
Nhung tir bién gi6i dong triéu trd 1én, khong ton tai dong chay nguoc. Ving
bién ngoai clra song, tir dong chay thuin nghich chuyén sang dong xoay chiéu.
Nhitng vung d6, khong ton tai 4 giai doan dong chay ké trén.
1.1.3. Phan loai cong trinh mé han
Cong trinh mé han c6 két cdu don gian, gbc ndi voi bd, mii nho ra trong
dong chay, co tinh ning thu hep long séng, diéu chinh hudng dong chay co thé st
dung véi muc dich bao vé b, duy tri giao thong thuy hay tao ra tuyén séng mdi.
Cong trinh mo han c6 thé phén loai nhu sau:
(a) Theo tinh thim: c6 thé chia ra gdbm mo han dic va mé han cho nudc xuyén
qua, nhu Hinh 1.3(a).
(b) Theo muc d6 ngap nudc: cd méd han ngdp va khong ngap, Hinh 1.3(b).
(c) Theo goc 1éch so véi phuong dong chay: gdm c6 mo han huéng xudi, mo
han hudng ngugc va mé han huéng vuong géc, Hinh 1.3(c).
(d) Theo hinh dang cong trinh: ¢ thé chia mo han ra cac loai dudong thang, hinh
chit L, hinh chit T va hinh khuc con cau, Hinh 1.3(d).

:_“J i - ~ _—A‘ » ~
/_/\\\ g ~ '_“—'--\‘
gl K e SN e Y
MH dic MH chay xuyén Hwong xuéi  Vuong goc  Huwong ngurgc
(a) Tinh tham (c) Hudng goc
==l Hurong dong chay
Muc nuée | 1
HM [ I
MH ngap MH khoéng ngéap MH thang, chir L, chit T, khic cén cau
(b) B0 ngdp nudc (d) Hinh dang

Hinh 1.3: Phan loai m6 han (Zhang and Nakagawa [69])
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1.1.4. Cac tham sb bo tri khong gian h¢ thong mé han

B6 tri hé théng mo han co lién quan dén cac tham sd bd tri chu yéu nhu:
huéng goc (goc xién gitra mé han va phuong dong chay), chiéu dai mé han, khoang
cach gilta cac mo han va cao trinh dinh mo han (Richardson va nnk [56]; Alvareg

[78]; Przedwojski va nnk [54]; USACE [63]) thé hién Hinh 1.4.

Bé rong Fesriie L
s AL
dinh MH .~

Ea

/‘/ 3

Hinh 1.4: So hoa bd tri hé théng mo han, USACE [63].
1.1.4.1. Tham s6 hwéng géc mé han
Huéng goc ciia mé han co tac dong nhat dinh dén x6i bdi long dan. M6 han

c6 thé duoc dit vudng gbc, hoac hudng nguoc hodc hudng xuoi vé thuong luu hay

ha luu.
— - — - — -
o o A
\‘ \'
a — Hudng nguoc b - Vuong goc ¢ — Hudng xudi

Hinh 1.5: Mo han véi cac hudng géc a khac nhau

Cac mo han hudng nguoc con duoc goi 13 mé han nin dong do tac dung day
hudng dong chay ra xa khoi cong trinh (Hinh 1.5a). Nguoc lai, mé han hudng xuoi
con duoc goi 1a mé han dén, thu hit dong chay tap trung vé phia cong trinh (Hinh
1.5¢). Bé dat dugc hiéu qua chinh tri cao thi can phai b tri mot sé mo han 1ap thanh
mot hé théng cong trinh chinh tri.

Theo tiéu chuan Viét Nam TCVN 8419:2010 [24] cong trinh thiy loi — thiét
ké cong trinh bao vé bd song dé chdng 1i, hudng géc méd han trén séng cd dong

chay don hudng nén bb tri trong khoang tir 65° dén 80°.
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1.1.4.2. Tham sé chiéu dai mé han

Chiéu dai mé han phu thudc vao vi tri bd tri cong trinh, myc dich xay dung,
khoang cach mo han va chi tiéu hiéu qua kinh té, 3o rong song, diéu kién dia hinh,
dia chét long song va dic trung thay van.

Mo han bao v¢ bo tuong dbi nga"m, doan bo song duge mdi mo han bao vé it
nhat 13 bang 3~4 1an do dai hinh chiéu mé han Ién truc vudng goc voi dong chay.

Trong chinh tri song phuc vu giao thong thuy, trudc hét can xac dinh do rong
va hudng di tuyén chinh tri méi c6 thé xac dinh duoc do dai mo han.
1.1.4.3. Tham sé khodng cdch giita cdc mé han

Khi bd tri cac mo han theo cic cach khac nhau, trang thai chay trong mdi
cach cling co6 su khac biét. Néu cac moé han dat rit xa nhau, mé han ha luu bd tri
ngoai pham vi dnh huong c6 hi¢u qua mé han thuong luu thi khu nudc vat nho hon
khoang cach giita hai mo han luc nay tic dong giita hai mo han khong lién quan dén
nhau, tic dung cia moé han dbi véi dong chay ciing twong ty nhu truong hop mo han
don 1¢ (Hinh 1.6a). Khi khoang cach giira hai mé han giam dan dén bang chiéu dai
khu nuéc vat, duong phan chia ranh gioi gitta dong chua luu va khu nuéc vat duong

nhu 12 dudng mép dau miii mé han va song song véi dudng bd (Hinh 1.6b).

. 2
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a) b)
Hinh 1.6: Tac dong ctia khoang cach gitra cdc md han doi véi khu nude vat

Theo tiéu chuan Viét Nam TCVN 8419:2010 khuyén cdo nén chon khoang

cach gilra hai mo han c6 thé xac dinh nhu sau:

Khi R > (5~6)B; chon S=(3+4).L.sina,; (1- 1)
Khi R < (5~6)B; chon S=(2+3).L.sina,; (1-2)
Khi bén bo 16i: chon S=(5+8).L.sina. (1- 3)

Trong d6: S — 1 khoang cach giita hai mé han (m); L — chiéu dai mo han ¢

thuong luu (m); a - gbc cua mo han voi dong chay; R - 1a ban kinh cong bo 16m
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song (m); B — 1a chiéu rong long song theo tuyén chinh tri (m).

Hinh 1.7: So hoa khoang cach gitra cdc md han

Theo Fenwick [41] d& nghi S=(2+2,5)L cho diéu chinh dong chay va

S= 3L cho bao v¢ bo, & day L 1a chiéu dai mo han, S 1a khoang cach gitta hai mo
han. Téac gid Richard-son va Simons [62] dé nghi S= (4,0+6,0)L doan song théng,
S= (3+4,0)L doan song cong. Tac gia Copeland [80] ldy S=3,0L dé bao vé bo.
USACE [63], Watson va nnk.1999 [66], Yossef 2002 [67] d& nghi lay S=(2,0+6,0)L.

Theo tai liéu [11] chi din cia Anh thuong ldy S=(1+1,5)L, & My ding
S=1,5L, Nhat Ban ap dung S=(1,7+2,3)L cho doan song théng; S=(1,4+1,8)L ¢ bo
16m; S=(2,8+3,6)L & bo 16i. Cac hoc gia Lién X6 cii cho rang, trén doan song thang
S=(2+3)L; trén bd 16m S=(1+2)L; trén bd 161 S=(3+4)L. Khoang cach ndy c6 thé tdi
uu trén mo hinh vat 1y. So hoa khodng cach gitra cdc mo han xem Hinh 1.7.

Tir cac nghién ciru trén cho thdy, b tri khoang cach giita cac mé han cho két
qua cach xa nhau ndm trong khoang S=(1<6)L.
1.1.4.4. Cao trinh dinh mo han

DPdi v&i mo han bao vé bo, do dbc cao trinh dinh moé han duoc dé xuit bai
Alvarez [78] véi do déc tir 1:10 dén 1:4 do wu diém cua ching 1 giam x6i cuc bd
dau mé han, tiét kiém vt liéu can cho xay dung, léng dong bun cat nhanh hon trong
khu vuc giita cac mo han. Dbi voi muc tiéu giao théng thay, mo han cb cao trinh
dinh bang nhau hoat dong tot nhat voi hudng goc nghiéng vé phia ha Iuu. Trong khi
d6, mo han c6 cao trinh dinh c6 d6 ddc 1am viée tét nhat & hudng goc nghiéng phia

thuong luu, Richardson [56].
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1.2. TONG QUAN CAC NGHIEN CUU TREN THE GIOI VE CONG TRINH
MO HAN
Trong cong trinh chinh trj && 6n dinh 1ong dan giao thong thity, mé han 1a
mot trong nhitng cong trinh dugc dung rong radi. Trén cac song nhu Elbe, Dunai,
Rhine, Mississippi... 1a nhitng song van tai thity ndi tiéng thé gidi, da sir dung hé
thdng mé han rat hiéu qua dé 6n dinh long dan. Trén Hinh 1.8 13 vi du minh hoa

truc quan mot s6 cong trinh md han chinh tri cac song ¢ chau Au.

=
a) Mo hé{rj uén song ine 7 b) Mo han én song Ele

Hinh 1.8: Cong trinh chinh tri 6n dinh long dan giao thong thuy
1.2.1. Cac nghién ciru vé mé han trén séng, dong don huéng
1.2.1.1. Céc nghién ctru vé mé han don

Nghién ctru sém nhit vé mé han don c6 thé nhic dén Ahmad (1953) vdi cac
nghién ctru vé x6i gdy ra do mo han trong 1ong dan 1a cat, tir d6 dua ra mot sd két
luan quan trong lién quan dén anh hudng cac théng sb dén chiéu sau xo6i cuc bo 16n
nhat. Trong nhitng nim qua v&i phat trién cong nghé so va trang thiét bi thi nghiém,
mot s6 luong 10n cac nghién ctru ¢ chat luong t6t da tap trung lam rd van chuyén
bun cat va truong dong chdy xung quanh mé han don va céc cong trinh tuong tuy mo
han nhu tru ciu... c6 thé tim thdy trong cac nghién ctru cia Zhang va Nakagawa
[69]; Vaghefi va nnk [75]; Elsaiad[37].

Tac dung ciia mé han don 1¢ chi anh hudng cuc bo dén ché d6 dong chay va
1ong dan séng nén it duoc st dung trong thuc té. Theo Bang 1-1 thé hién tong quan
cac cong trinh nghién ctru cho loai mé han don. Trong bang nay, dbi véi timg diéu
kién nghién ctru thi nghiém, thiét bi do dac va cac két qua chinh cua nghién ctru da

duoc gioi thiéu.
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Bang 1-1: Céc nghién ctru vé mo han don [48]

Cac nghién ctru mé han don

Nam Tac gia Loai mo6 han D‘leu kl}ﬁ}n Cac ‘[.}Along, 50 Két qua nghién ciru
long dan nghién clru
(Rajaratnam va Mo han don, két Ca ngdp nudc Pay bang, Van toc, ng suét I\’Ighlenxcu'uv’ dong chay va
1983 X ax A A \ , z \ > . ung suat cat xung quanh
Nwachukwu ) cau dac va khong ngap long cung cat, duong mat nudc . 1
mo han don
1992 (Muneta, Shimizu Mo han don Khong ngip I—?ay ba,ng, Vin tc Nghién ctru dong, c%lay
et al.) long ctiing xung quanh mé han
Kuhnle, Alonso Mo han don, goc R Long don Van téc, mue nuéc, Nghién ctru pham vi
2002 5 Nga g oons , gen ¢
etal.) 40°,90°,135° &ap (Dso=0.3mm) {ing suét hé x6i
‘s . Bién dong long dan, ciu
2008 | (Kuhnle, Jia et al.) phMé(r)lglglzl(}) ((ijogl,{r];loD Ngap Long dong Van toc tric dong chay xung
’ quanh mo han
(Koken and Mo han don, mo . . o A Nghién ctru cu trac dong
2009 Constantinescu) phong so DES Khong ngap Long ctmg Van toc chay xung quanh mé han
Mo han don, ca Y S
2010 (Baba, Camenen thim va khong Khong ngép Long cung Van tbc Ng%uen et cau trucho‘ng
et al.) thAm chay xung quanh mé han
. . Ao A A1k Nghién ctru dong chay,
2011 (Mizutani, Mo han don Caﬂngap va Long dong Van t oc,‘blen :d ang kich thudc xung quanh
Nakagawa et al.) khong ngap day long dan hé xéi
Van tée. bién dan Nghién ctru gidm x6i cuc
2012 | (Masjedietal) | Mohandonchit T | Khong ngap Long dong "d4 IZ‘)n din & bd xung quanh mo han
yiong don chtr T
2016 (Elsaiad A.A va | Mo han don, goc Khone ned Lone don Van tdc, bién dang I:I(g}rlllen C:rlllhd;(i tﬁg Egdzgl
Elnikhely E.A) 90°,40°,25" ong nedap ong dong day long din UNE quant mo an
trong doan song thang
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1.2.1.2. Céc nghién ctru vé h¢ thong mé han

Trén thé gio1 da co rat nhiéu nghién ctru vé hiéu qua chinh tri cia h¢ théng
mo han, xu huéng gan diy chuyén sang muc tiéu chinh tri tong hop nhim phat huy
cong ning ctia dang cong trinh nay. Sau ddy, nghién ctru cta lun an s& tong quan
mot s6 nghién ciru dién hinh nhét, véi su tap trung chii yéu dén cac nghién ciru tbi
ru vé bd tri hé théng mo han.

Tac gia Zhang va nnk [70] d két hop mo han coc va mo han dic trong mot
hé théng moé han. Cac nghién ctru tiép theo vé hé thdng mé han két hop cua
Mohammed Alauddin va nnk [76] trong phong thi nghiém dé quan sat ché do thuy
dong luc dong chay. Két qua cho thdy mo han két hop co tac dung lam giam dong

nudc vat, giam xo01 cuc bg va gay boi gan bo tot hon so vo1 mo han dac truyén thong.

§'-— Bom —=p=— Hicm = |
e —————— M3 e OO
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M1 3 il lem ; _TTT = 205
3 F=— fem — By
e - S@2.4em
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_?\.-'I_ — s oy c E . o} s 207
3 bt T(@0). 3em K \ -3 ]
3 0.fem channel side wall ~ 8

Hinh 1.9: Nghién ctru két hop moé han coc va mo han dic [76]

Gan day hon, cic tic gia ciing tién hanh nhiéu nghién ctru vé anh hudng
nhém coc phia trén dén ché do thuy dong luc dong chay mo han phia duéi (Sadat
[58], Sadat va Tominaga [60], Sadat va Tominaga [59], Sadat Sayed Hashmat [43]).
Két qua di tim duoc khoang cach t6i wu 4L giita nhom coc va mo han nham giam

chiéu sau x01 cuc bg tai dau miit mo han (Hinh 1.10).

iy D.8L 4L -' ‘

P . 1
5 oo AL -
Tl

(f) Case 41

0.4L

(2) Case 6L (h} Flume Cross Section i P 1
Photo of Case 4L
Hinh 1.10: Khoang céch gitra nhdm coc va mo han cua Hashmat 2015[43].
Trén Bang 1-2 d3 tong quat cac nghién ctru dang cha ¥ vé hé thong mo han

theo trinh ty thoi gian da duoc cac tac gia cong bo.
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Bang 1-2: Cac nghién ctru vé hé théng moé han [48]

Cic nghién ctru hé thong mé han

bicu kién

Céc thong sb

Nim Tac gia Loai m6 han R o Két qua nghién ctru
long dan nghién clru
Yossef va de He thé ng g dm Cé ngip va Loilg dong Vafl toc, Eun cat Ngh@fl ciru van chl{yer‘l bU.{l
2010 Vriend (08 mo han) Khone noa (Dsp=0.16mm) lo lung, bién dang | cat gitra khu vue mo han va
ENEID | Byl xH=2.0x10x1.0 day 1ong dan chinh
H¢ thong md han \ A Nghién ctru to1 uu vé
(m6 han dac, mo Long dong Van tdc, bién huéng, lién két phan dic va
2011 Alauddin N P Khong ngép (Ds5p=0.43mm) e 1A x x . A
han coc, mé han _ dang day long dan | phan cho nudc xuyén qua
X BxLxH=0.5x20x0.3 LA \ A 1A
ket hop) cho cac song vung dat thap
Anu Acharya va Heé thdng gom o A Loilg dong Van tdc, van N£O P hong, trefn mo l}mh 3D
2013 nnk (03 mo han) Khong ngap (Ds5¢=0.85mm) chuvén ban cat | V€ cau trac dong chay xung
' BxLxH=0.6x12x1.2 Y quanh h¢ thong mo han
K.-I. Son, S.-K. Hé théng gom . A \ A N ]?ong tfleu (Yan Ngh}en e }36 ‘Eho?g o
2014 R Khong ngdp | Long dong cuc bo toc, huéng dong han bao vé bo song
Hong (06 mo han) . \ N
chay) vung tri€u
H¢ thong gom Long dong Van toc, ung suat | Nghién ctru khoang céch to1
Sadat Sayed , X o A _ oA P o . N
2015 Hashmat (nhém coc va 01 | Khong ngap (Dsp=1.54mm) cat, van chuyén uu gitra nhém coc va mo
mo han dac) BxLxH=0.6x13x0.5 bun cat han, nham gidm x041 cuc bo
Krishna Prasad. A A A Long dong A A A A ps
206 | Sk, | (EREE | ongngip | ooy | Vine e | Nl i
P ; BxLxH=1.2x10x1.0 g - -
Hanif He théne odm Long dong ) Nghién ctru d¢ chinh xac
2017 | Pourshahbaz va (03' o hgng dic) Khong ngap (D50=0.91mm) Hé so Fr, U/U,, mo hinh toan Flow-3D va
nnk. j BxLxH=1.0x14x1.0 SSIIM so voi thuc nghiém
2017 | Abolfazl Nazari | Hé thong gom | 0 os Long ctn Van toc, vin ﬂiﬁlezlfﬁe&iy I_IIITOT;
Gigloua (02 mé han dic) gneap g cung chuyén bun cét & ? thons

dén bién dong bun cét
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Nhdén xét: cac két qua nghién ctru trén thé giéi vé hé thong mo han trén séng
dong chay don huéng da dat dugc nhiéu thanh twu dang ké. Cac nghién ctru chi yéu
dugc thue hién trén MHVL méang dong chay va MHT 3D mang dong chay sb, voi
kich thuéc mang dong chay bé rong tir B=0.5m~2.0m, dudng kinh hat bun cat co
pham vi tir dsy=0.16mm~1.54mm, trong d6 phd bién cac nghién ctru sir dung bun
cat déng nhét hat roi voi dsg>0.75mm. Pay 1a co sé tham khao dé luan an dinh
hudng st dung phuong phap MHVL va MHT 3D, cling nhu kinh thuéc méng dong
chay, pham vi dudng kinh hat bun cat dong nhat ds,ma cac nghién ctru trén thé gisi
hién nay dang st dung.

1.2.2. Cac nghién ctru vé mé han trén song ving anh hwéng triéu, dong chay
thuan nghich

C6 thé noi, cac nghién ciru trudc day trén thé gidi chil yéu tap trung nghién
ctru vé hé théng mo han trén song c6 dong don hudng, nhung con rat han ché cac
nghién ctru vé hé théng mo han trén song ving anh huong triéu c6 dong chay
thuan nghich. Mac di mot vai nghién ctru dang chii ¥ vé chiéu sau x6i xung quanh
hé théng mo han trong ving cira song da xuét hién, nhu: Nghién ctru cia K.-I. Son,
S.-K. Hong [45] cho dy 4n doan song vung triéu Munbal IC ctia Han Qudc, & vi tri
cach cira song khoang 30km, xdy ra x6i 16 nghiém trong gy nguy hiém cho tuyén
dé, do d6 da thiét ké hé théng mé han chéng x6i 16 dé gay ra bai dong chay lii va
dong triéu, duoc nghién ciru trén mo hinh vat 1y 1ong cing ty 18 1:400 va 1:100 sau
d6 ap dung thuc té di day duoc ca dong chay thuén va nghich ra xa va dam bao an
toan cho cong trinh dé. (Hinh 1.11)

B et I )

Munbal IC

Hinh 1.11: Thiét ké hé thong mé han cho doan song ving triéu Munbal IC cach
ctra song khoang 30km, Han Qudc [45].
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Trong nhitng ndm gan day, ciing v6i su phat trién manh mé hinh toan, mot sd
nghién ctru vé cau tric dong chdy va van chuyén bun cat xung quanh moé han da
dugec md phong trong nghién ciru cia Wanghui-min [65], két qua di phén tich so
sanh tac dong dong chay huéng thuan nghich tao ra hd x6i cuc bd ving mili mé han
c6 pham vi 16n hon so véi hd x6i do dong don huéng. Theo nghién ciru cia
Zhangxin-zhou [71] d3 xay dung MHT dong chay bun cat 2D va 3D lay ten xo van
tdc nghich bién dudi hé toa dd cong chung 1a bién chinh, sir dung 1y thuyét dong rdi
ngau nhién xay dyng mé hinh dong rdi, tién hanh mé phong sé dd phén tich anh
huong cua thay d6i dong chay gan miii moé han va x6i cuc bd trong diéu kién dong
triéu. Nghién ctru ctia Xiaodong Zhao [72] vé hinh dang hd x6i cuc bd mili mé han
N, phia bo Bic thudc dyu an chinh tri ctra song Truong Giang béng thyc nghiém.
Két qua cho thay, thoi gian can bang x6i va hinh dang h6 x6i mili mé han cia dong

triéu 16n hon thoi gian do dong don hudng, thé hién Hinh 1.12.

Steady [Tow

Ebb oW —pm —a— Flood {low
Vinax=2 5m/s Vmax=1. 2mis

V=25m/s

Dong 01 chiéu Dong triéu (dong thuan nghich)
Hinh 1.12: Hinh dang ho x61 mo han Ny, du &n chinh tri cira song Truong Giang.

Ngoai ra, con phai ké dén mot sd nghién ciru vé chiéu sau xo6i ciia cic cong
trinh twong ty dang cong trinh mo han nhu tru cau..., c6 thé ké dén cac cong bd
thyc nghiém cua (Escarameia [38]; May va Escarameia; Margheritini) da thyc hién
nghién ctru vé x6i cuc bd, danh gia anh hudng ctia hudng dong chay thuan nghich,
chu ky triéu va xem xét anh huong kich thudce hat bun cat (hat min ds=0.44mm va
hat thd dsp=0.75mm) dén x6i cuc bd cho coc don hinh vudng va hinh chir nhat

(Hinh 1.13).
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hi€n ctru mo6 hinh long dong x6i tru cau trong song vung triéu

Hin 1.13:Ng
Nghién ctru Vasquez va nnk [44] mo phong x6i cuc bd xung quanh tru cau

v6i duong kinh hat dsy=0.75mm, diéu kién dong chay thuan nghich bang phan mém
Flow-3D. M6 hinh duoc 4p dung tinh toan trang thai ban dau cta qua trinh phat
trién x6i tru cau phtrc tap, cu thé ung dung md phong x6i trong nhém 03 coc dudi
tac dung dong dong chay thuan nghich. Két qua mé phong phu hop véi két qua do

dac (Hinh 1.14).

20 3 mﬂﬂ-pﬂ%ﬂ-ﬂj
I : / %
s Y y
2 00
2 \ / N &
2 10 Y i N ;{J
= R LT
4] 300 600 200 1200

Time (s)

| —e— sinusoxtal Tids —e— Square Tde|

Hinh 1.14: X6i try cAu dudi tac dung dong triéu sir dung Flow-3D[44]

Porter va nnk [53] da thuc hién cac thi nghi¢m vé su phat trién x6i cho 01 chu
ky ban nhat triéu. Cac thi nghiém dugc thuc hién trong didu kién nude trong va chu
ky triéu mo phéng dya trén cac s6 liéu do dac tai hién truong. Két qua cho théy, thot
gian phat trién x6i ctia dong tridu cham hon so véi dong don hudng.

Alexander Schendel va nnk [77] nghién ciru trén MHVL méang dong chay vé
qua trinh x6i xung quanh tru cu ciia dong don hudng va dong triéu trong diéu kién
x06i nudce trong. Dong tridu duya trén s6 liéu do dac tai hién truong va duoc md phong
theo phuwong phap gan nhu lién tuc. Ngoai ra, cac két qua do x6i tai nhiéu vi tri xung
quanh coc vé van chuyén bun cat va thoi gian ctia qua trinh x06i cua dong chay don
huéng va dong tridu dugc phén tich. Dya trén sy dich chuyén va ling dong bun cat,
phat trién chiéu sau x6i 16n nhat theo thoi gian dudi dong triéu duge dic trung boi
cac giai doan r dong, dan dén su tién trién chdm hon vé chiéu sau x6i so véi dong

don hudng.
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Nhu vdy qua phan tich tai liéu cho thay: cac két qua nghién ctru trén thé gidi
vé hé théng mo han trén séng ving anh hudng triéu con rat han ché, cac nghién ciru
budc dau dé cap dén tac dong dong triéu thuan nghich co6 sy khac biét voi dong don
hudng vé van dé x6i cuc bo dau miii mé han don ma hau nhu chua co cac nghién
ctru dé cap dén ciu trac dong chay thuan nghich va chiéu sau x6i long din xung
quanh hé théng mé han. Hau hét cac nghién ctru duge thyc hién trén MHVL mang
dong chay va tréen MHT 3D mang dong chay sé (Escarameia [38], Alexander
Schendel [77], J. A. Vasquez va nnk [44], Zhangxin-zhou [71]). Pay chinh 1a co s&
khoa hoc dé luan 4n co thé tham khao dé dinh hudng str dung phuong phép bang
MHT 3D mang dong chay s6 (Flow 3D), hay c6 thé tham khao dudng kinh bun cét
101 dsy=0.75mm ma nghién ctru [38] dung dé thi nghiém van dé x6i cho doan séng
ving anh hudng triéu.

1.3. TONG QUAN CAC NGHIEN CUU O VIET NAM VE CONG TRINH

MO HAN
1.3.1. Cac nghién ciru vé mé han trén séng, dong don huéng

Hé thong mo han duoc tng dung trén cic song Viét Nam khd sém, tir nhitng
nam dau thap ky 70 cua thé ky 20. Bat dau 1a cic cum mo han trén ving ngi ba Viét
Tri, cudi 14 cac cum mo han trén ving cira song ven bién. Riéng vé cong trinh chinh
tri song phuc vu giao thong thuy, cac cong trinh mo han & nudc ta da cd nhitng
thanh tyu dang tu hao. Pang ké nhat 1 cong trinh chdng bdi 1ap cang Ha Noi trén
song Hong; cac cong trinh chinh tri doan can trén séng Pudng, ma dic biét 1a cong
trinh chinh tri trén séng Kinh Thay, séng Ludc, séng Pa va song Cam da xay dung,

mang lai hiéu qua tong hop tich cuc cai tao ludng lach giao thong thury (Hinh 1.15).

a. Mo han Yén Ninh - trén séng Hong b. Mo han Trung Ha - trén song Ba
Hinh 1.15: Cong trinh thyc té chinh tri 6n dinh long dan giao thong thiy
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Nhitng nghién ctru trong linh vuc nay co thé ké dén cac cong trinh nghién
ctru cuia Hoang Hitu Vin [28], Nguyén Ngoc Can [2], Luong Phuong Hau [9], Tran
Xuan Thai [27], Nguyén Ngoc Quynh [21], Nguyén Ba Quy [18], Tran Vin Sung
[23], Nguyén Pang Giap [3], Nguyén Kién Quyét [20], Pham Thanh Nam [17],
Nguyén Thanh Hung[13-15, 57],v.v... Trong pham vi nghién ctru nay tac gia chi
gidi thiéu cac nghién ctru trong nude lién quan mat thiét dén muc tiéu luan 4n.

- Nghién ctru cua Luong Phuong Hau ([5], [6], [10]):

Céc cong trinh nghién ctru chuyén sau cua Luong Phuong Hau ([5], [6], [10])
vé ché do thuy dong luc hoc dong chay ving song c6 moé han, cho két qua: dang
nuéc 16n nhat ¢ thuong luu moé han; xay dung duge mo hinh sé tri 2 chiéu, nghién
ctru ché d6 thuy lyc ving song c6 moé han. Ngoai ra, tac gia di dé xuit cong thirc
tinh chiéu dai khu nudc vat sau mo han la:

2=57C83 - 6.3 (1- 4)

Trong do, S la chiéu dai khu nudc vat ha lvu mé han, L 1a chiéu dai mé han,

HY/6 1A A , PRI \ \ A A .
Co= mprvrR R 1a h¢ s6 nham, g 1a gia toc trong truong, H 1a chiéu sau trung binh.

Pic biét tac gia Lwong Phuong Hau ([7], [9]) tng dung hé thdng cong trinh
dao chiéu hoan luu (PCHL) xdy dung tai bo ta song Dinh (Phan Rang) dugce danh
gia 1a mot sang tao dot pha, cong trinh dugc b tri bén b bi sat 10 ¢ canh hudng
dong mit ra xa bd, dong diy mang nhiéu bun cat dugc dan vao bo 16 qua khe ho
dudi chan ké. Cho dén nay, ddy 13 mot trong nhitng trudng hop duge sy quan tim
va danh gia cao cua cac nha khoa hoc trong va ngoai nudc, nhu mot sang tao cua
Viét Nam.

- Nghién ctru cia Nguyén Ding Giap ([3]):

Tac gia Nguyén Pang Giap, trong luan 4n tién si (LATS) [3] nghién ctru dién
bién long séng dudi tac dung ciia cong trinh chinh tri, luan 4n d4 dé xuat nhiing cai
tién dé sir dung mo6 hinh toan MOHAN-3D ctia Hosoda tinh toan hé x6i cuc bd khu
vuc mo han, tuy nhién mé hinh méi dugc luan an phat trién & nhimg budc di dau

tién vé nghién ctru ly thuyét va dat dugc moét so6 két qua ban dau, vi vay can phai
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tiép tuc hoan thién mé hinh dé sir dung rong réi trong diéu kién séng ngoi Viét Nam.
Tac gia da phan tich sb liéu thuc do, dé xuat cong thire tinh khoang cach giita
cac cong trinh va dy bao khdi luong gdy bdi cao nhat dat dugc cia cong trinh dao

chiéu hoan luu:

A= ”+("+2b+2“).H= H/2 (2b +3a)

(1-5)

V=Ax Ty (1- 6)
Trong do: A 1a dién tich khéi bdi (m?), V 1a thé tich khéi bdi (m?).
e — y

el T £ WS P g
et i

B b SR

Hinh 1.16: Nghién ctru bd tri mé han Hinh 1.17: Kég qua mod phdéng 3D
(PCHL) trén mo hinh véat ly truong van toc 1an can mo han

Ngoai ra, luan 4n d tién hanh nghién ciru trén mo hinh vat 1y tong quat,
x4c 1ap co s khoa hoc cho viéc danh gia hiéu qua gdy bdi cia cong trinh dao
chiéu hoan luu; luan an di thiét 1ap duoc ho dudng cong quan hé gitta K,~a~¢
va K ,~a~R dé xac dinh céac tham sb bd tri cong trinh dao chiéu hoan luu, nhung
chua dé cap dén hiéu qua gay bdi cta cong trinh dao chiéu hoan luu trén doan song

vung anh huodng tricu.

- Nghién cttu cia Pham Thanh Nam ([17]):
UG ]

inh 1.19

Hinh 1.18: M6 hinh long dong nghién : Ung dung phan meén

ctru bd tri khong gian mo han ¢ chiéu XOLUTA-01; 02 tinh toan doan can
dai mé han bang nhau. Lao Hoang trén song L6

Tac gia Pham Thanh Nam[17] trong luén 4n tién si (LATS), nghién ctru tac



24

dung cua cac giai phap chinh tri song phuc vu giao thong thuy trén MHVL (Hinh
1.18), da xay dung duoc phan mém XOLUTA-01; 02 nham ty dong héa tinh d6 sau
x6i long dén, tinh d6 dang cao muc nuée do tic dong hé théng mo han ddi voi dé
diéu chéng 1.

Tac gia dé xuét cong thirc cai tién dé tinh toan d6 sau x6i 10ng dan giao thong

thuy do tac dong hé thong mo han véi cac phuong an bb tri khong gian.

H, B, ¢ B2 Tc Tc =3
= 000+ GYIGHs (1-25) + 7] (1-7)
Trong do:

Hé s x6i @ phy thudc vao A = f ®()) dugc xac dinh theo db thi.

H,- B¢ sau dong chay chua thu hep; H,- BJ sau dong chay da thu hep; BI1-
Bé rong mat nudc trude thu hep; B2- Bé rong mat nudc doan da thu hep; .- Ung
suét tiép khai dong cua bun cét; tp,- Ung suét tiép 1ong song doan chua thu hep.

Cong thuc cia Pham Thanh Nam dugc sit dung thuan lgi1 khi tinh toan xo1
ludng tau cho hé théng mo han trén doan song khong anh hudng triéu, khi 4p dung
cho doan séng anh hudng tridu thi khong phu hop.

- Nghién ciru ciia Nguyén Kién Quyét ([20]):

Tac gia Nguyén Kién Quyét [20] trong ludn an tién si (LATS), nghién ctu
mot sd giai phap phong chdng sat 16 bd song, di xdy dung dugc cac duong cong vé
quan hé giita cac yéu t6 hinh thai long dan, yéu té dong chay va cac yéu t bo tri
cong trinh tai cdc doan song cong, c6 dong chay ngip sau trén bai rong lam co s&
cho dé xuét cac giai phap cong trinh mo han c6 canh huéng dong (CHD), goc hop
Iy giita cach hudng dong cho doan song nghién ctru. Tac gia dé xuat cong thirc tinh

luu lwong tran trén dinh mo han cho séng Hong:

Qo H-D

6 = O.O6(—H )0:536 (1- 8)
Trong do:

Qo 12 luu lugng qua dinh mé han,

(H-D) 1a d6 sau dinh mo han.
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s s86200 S0 s85500

Hinh 1.20: gi_én'él'ru.l; tri cg trinh  Hinh 1.21: Truong véan toc khu viuc mo
mo han c6 CHD trén mo hinh vat ly han c6 CHD

Két qua nghién ciru da lam co sé thiét ké bd tri giai phap cong trinh mo han
¢6 canh huéng dong chéng sat 16 cho doan séng khong anh hudng tridu & Viét Nam,
tuy nhién két qua nghién ctru ciing chwa dénh gia duoc hiéu qua giai phap cong
trinh m6 han cho doan sdng ving anh huong triéu.

Nhan xét: cac nghién ctru trong nudc dat nhitng thanh tuu noi bat, thé
hién qua cac nghién ciru chuyén sau vé cong trinh moé han cia luan an tién si.
Cac nghién ciru déu thyc hién trén song khong anh hudng triéu véi dong don
huéng, bd tri hé thong moé han c6 tham sé chiéu dai mo han bang nhau ma chua
dé cap dén tham s chiéu dai mé han khong bang nhau, ngoai ra cac luan an
déu chi ra ton tai va di dén dinh hudng “cdn tiép tuc nghién civu céng trinh
mé han trén séng viing anh hwéng triéu”.

1.3.2. Cac nghién ctru vé mé han trén song ving anh hwéng triéu, dong chay
thuan nghich

Nghién ctru tng dung cong trinh chinh tri dang mo han trén song vung anh
huong triéu & nudc ta ciing gidng xu hudng nghién ctru trén thé gidi con nhiéu han
ché va hau hét dugc thyc hién trong nhitng nim gan ddy théng qua cac dé tai, du an
nghién ctru cac cap.

O day, trong pham vi nghién ctru cua luin 4n tac gia chi dé cap dén cac
nghién ciru cong trinh chinh tri trén séng ving anh huéng triéu doan bén trong cira
song ving dong bing Bic BO co ché do thuy tridu 1a nhat tridu thuin nhét, ma
khong 1am mat di tinh tong quét ciia van dé ciia nghién ciru.

- Nghién ctru cua cac chuyén gia Phap:
Céac chuyén gia Phap da thuc hién viéc cai tao séng Cam trén tuyén ludng

vao cang Hai Phong bang hé thong cong trinh chinh tri v6i muc tiéu diéu chinh va
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thu hep 10ng din nhidm duy tri chidu sdu chay tau, giam khéi luong nao vét hang
nam. Hé théng cong trinh dugc xay dyng trong 02 nam 1923-1924 gém 02 dé doc
dai hon 5km va 16 moé han bd tri hai bén (Hinh 1.22). Trong thoi gian 13 nim
(1923+1936) cong trinh di phat huy tac dung tt. Ttr nim 1936 tré di cac cong trinh

bi hu hong, khong duoc duy tu sira chita nén dan mat di tac dung dbi véi dong chay.

L S

ABORDS of HAIPHONG

Hinh 1.22: So d6 bd tri cong trinh chinh tri song Cam (gém 16 mo han b tri hai
bén) do cac chuyén gia Phap dé xuat va di duoc sir dung

- Nghién ctru cia TEDI:

Sdng Cdm
3 Kla

Séng Bach Dang

Song C k

Hinh 1.23: Hé thong mé han 6n dinh 1ong dan trén séng Cam

Cac két qua nghién ctru cia TEDI, giai doan tir 1991-1996: Du an “Xay
dyng cong trinh chinh tri ludng séng Cam” cho thay, sau khi dy 4n hoan thanh di
vao khai thac da phat huy hiéu qua duy tri tuyén ludng duoc & cao do chay tau — 4,5

ma khong can nao vét duy tu (theo binh dd khao sat nam 2002). Trén mit cat doc



27

tim 10ong dan gid ddy cao do dinh ghénh can di sau hon — 5,5m (trude khi chinh tri
thuong chi dat — 4,1m). Kha ning duy tri chiéu sau chay tau trén doan ludng nay &
mirc — 5,5m d trd thanh hién thyc. Nhung tir thiét ké 4p dung va thuce tién phai xay
dung trién khai thanh nhiéu buéc trong khoang thoi gian dai 06 nim (1991-1996)
c6 nguyén nhan cha yéu 1a cac luin chimg khoa hoc khong day du.

- Nghién ctru cua Luong Phuong Hau [9]:

Nghién ctru giai phap cho hé théng céng trinh chinh tri séng trén cac doan
trong diém ving DBBB va DBNB thudc dé tai KH-CN cép nha nudc, 2008-2010[9].
Tac gia phan tich danh gia cac hé théng mo han di xay dung, tong két duc rut lai
cac kinh nghiém tir cac hé théng moé han da phat huy hiéu qua tot va khong dat hiéu
qua mong mudn, trong d6 c6 danh gia hiéu qua cua hé thong mo han trén song Cam
trudc va sau khi xay dung.

Tac gia Luong Phuong Hau (2006) trong cudn “Pong luc hoc va cong trinh
clra song” da phan tich dién bién boi x6i, giai phap chinh tri, thay doi ludng ra, vao
cac ctra song, lach triéu dién hinh ¢ Viét Nam gom Cira Ba Lat (song Hong); cira
Nam Triéu (song Cam).

Qua nhiing tai liéu thu thap duoc cho thiy: cac nghién ctru vé cong trinh mo
han trén séng ving anh hudng triéu ¢ nude ta ciing gidng xu thé cua thé gidi vai sb
lugng cac nghién ctru con rat han ché va két qua van con kha khiém toén. Hau hét
cac nghién curu déu thong qua cac dé tai, du 4n gén v&i mot diéu kién thiét ké cu thé
ctia mot khu vuc dy 4n ma thiéu di tinh khai quat. Cho dén nay van chua c6 mot
nghién ctru chuyén siu nao dua ra duoc giai phap b tri hé thong mé han lam gia
tang hiéu qua x6i sau 10ng dan cho doan song anh hudng triéu cia nudc ta.

1.4, NHUNG THANH TUU VE PHUONG PHAP NGHIEN CUU

Trong nghién ctru chinh tri song, st dung phuong phap can linh hoat, tiy
diéu kién dé ung dung mot hoic két hop cac phuong phap. Hién tai, cic nghién ctru
chuyén sau vé cong trinh chinh tri thuong st dung 2 phuwong phap co ban, do 1a:

- Phuong phéap thyc nghiém trén mo hinh vat ly;
- Phuwong phap mo phong s tri (md hinh toan).
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1.4.1. Phuwong phap nghién ciru trén mo hinh vat ly

Nhitng tién bo vé mit Iy thuyét cling nhu cac thiét bi do dac cac hién tuong
tu nhién bang mo hinh vat 1y thu nhé trong phong thi nghiém, cho phép theo ddi
qua trinh dién bién hién twong tu nhién di, dang va s& xay ra sau khi cong trinh
hoan thanh, & cidc mbc thoi gian xac dinh vo1 do chinh xac cao. Nhitng mo hinh vat
1y nghién ctru chi tiét vé ciu trac dong chdy, van chuyén bun cat xung quanh cong
trinh dang dugc tién hanh tai phong thi nghiém ciia cac tap doan nghién ctru 16n nhu:
HR Wallingford (Anh), Cong ty SOGREAH (Phap), DELTARES (Ha Lan), DHI
(Pan Mach)... cac truong dai hoc cia My, Nhat Ban va Trung Qudc.

O Viét Nam, Phong thi nghiém thay cong Phu An (Sai Gon) duoc xay dung
tir nam 1930. Dén nay, nghién ctru cong trinh chinh tri séng trén mo hinh vat 1y &
Viét Nam da duoc ting dung kha nhiéu. Vién Khoa hoc thuy loi Viét Nam véi cac
phong thi nghiém duoc xay dung tir 1960, nam 2008 Thii twéng Chinh phu Quyét
dinh thanh 1ap Phong thi nghiém trong diém qudc gia vé dong luc hoc séng bién.

Dé c6 thé tién hanh thi nghiém mo hinh chinh tri séng, ngoai co s thi nghiém,
can ¢6 trang thiét bi hién dai, nhat 1a thiét bi do tu dong hoa voi1 d§ chinh xéc cao.
Doi ngi can bd nghién ctru ¢6 trinh d6 cao va nhiéu kinh nghiém 1a diéu kién quyét
dinh nhat cho chat luong két qua thi nghiém.

Céc nghién ctru trén MHVL vé bién hinh long din dudi tic dong cua cong
trinh chinh tri song da néu ra hai van dé quan trong 1a:

- Tht nhat 13 xac dinh hé s6 bién thai: Hé s6 bién thai ctia m6 hinh 1a yéu t6
anh huong dén kich thudc khu nudc vat sau mo han, vi tri va quy mo bdi x6i long
dan khu vuc mo han.

- Thtr hai 13 lua chon vat liéu md hinh hoa: Van dé ché tao vat lidu co v nghia
quyét dinh cho d¢ tin cdy cua Kkét qua thi nghiém mo hinh long dong. Vat liéu mot mat
can thoa man twong tu d6 nham bé mit 1ong din trong yéu cu twong tw chuyén dong
ctua dong chay, mat khéc lai phai théa man diéu kién tuong tu khdi dong.

Trén thé gidi1 cling nhu ¢ Viét Nam, ché tao chinh x4c vat 1iéu ban cét con 1a
van dé nan giai, hau hét van st dung cat ty nhién, dé thu duoc két qué dinh tinh vé

xu thé. Vién Khoa hoc thuy loi Viét Nam da tung nghién ctu st dung vat li€u



29

Kezamzit, 1a loai vat li€u dung dé ché tao bé tong nhe, gﬁn day co6 dua vao loai cat
mo hinh ché tao tir mun cua, nhung ciing chua xac dinh dugc chinh xac cac chi tiéu
co hoc va thuy luc cua nd.

1.4.1.1. Thi nghiém trong mang dong chady

Thi nghiém trén MHVL mang dong chay cha yéu dung cho cac nghién ciru
chuyén sau, tur d6 dua ra cong thuc thuc nghiém va ban thuc nghi¢m, phat hién ra
cac trang thai chay, van dé x6i va bdi lang khu virc mo han.v.v... cho dén nay van
thuong duogc str dung.

Mot trong cac cong thirc ndi tiéng nhat hoan toan xac dinh bang cac nghién
ctru tréen MHVL mang dong chdy 1a cong thirc tinh luu lugng bun cat day cua E.
Meyer - Peter va Muller cong bd nim 1948 trén co sé rat nhiéu s6 liéu tién hanh
trong cac phong thi nghiém ¢ Dirc va Thuy Si.

Cong thtrc tinh toan van tbc khoi dong cua bun cat co6 tinh dinh ctia Pau
Quéc Nhan (Trung Quéc) ciing duoc nghién ctiru trén MHVL mang dong chay khi
ong lam lun an tién si ¢ Lién X0 cii (ndm 1962).

Céc cong thirc tinh todn vé trudng dong luc cua dong chay quanh mo han da
dugc Luwong Phuong Hau dé xuat khi tién hanh cac thi nghiém trén MHVL méang
dong chay ¢ Vién nghién ctru Thuy luc Bucarest tai Rumani.

Nghién ctru cua Duan va nnk [29] da sit dung phuong phdp thi nghiém trong
mang dong chay dé nghién ciru ciu trac rdi 3 chiéu & thugng va ha luu mo han,
d6ng thoi tinh toan Gng suat tiép day ¢ cac vi tri quan trong xung quanh mo han.

Nghién ctru cua Yossef [68] su dung phuong phdp thi nghiém long dong
trong mang dong chay nghién ciru van dé trao doi bun cat giita khu vuc chu luu va
khu vuc sau mo han.
1.4.1.2. Thi nghiém mé hinh tong thé

Thi nghiém trén mo hinh tong thé cha yéu dung cho cac nghién ctru chinh trj
doan song cu thé. Can clr vio céac tidu chuan twong ty, thu nho theo ty 1& dbi voi
dong chay nguyén hinh trong thuc té vao mé hinh dé nghién ctru tac dung twong hd

giita mo han va dong chay bun cat thé hién trén nghién ctru cua L.J. Fargue da tng
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dung mé hinh vat Iy 1an dau tién dé moé phong nhirng bién dang 1ong dan tai cac
cong trinh chinh tri cai thién vén tai thay trong séng Garone, tac gia Vecbon di tién
hanh lam thi nghiém mé hinh ctra séng Xénnoe, tac gia Luong Phuong Hau dé cap
Iy thuyét thi nghiém cong trinh thuy [12], tac gia Nguyén Ngoc Quynh (Phong
TNTD) nghién ctru trén mo hinh vat 1y cong trinh chinh tri doan séng Hong qua Ha
No6i nam 2020 [22], mO hinh vat ly chinh tri doan song cong Quang Hué duoc
Nguyén B4 Quy (trudng DPHTL) tién hanh thi nghiém nim 2010 [18], mo6 hinh vat
1y nao vét va chinh tri ludng vao cang neo dau tranh, tra bio Cira S6t dugc Nguyén
Ngoc Nam (Phong TNTP) tién hanh nghién ciru thi nghiém nam 2013[16].

1.4.2. Phwong phap nghién ciru trén mo hinh toan

1.4.2.1. Khdi qudt vé mé hinh todn

Cung v&i su phat trién nhanh chéng cong nghé sb, cac mo hinh toan ngay
cang dugc phat trién khong ngimg, da va dang duoc ap dung thanh cong trong
nghién ctru vé thuy dong luc ving cira song ven bién.

Theo tiéu chi vé su phu thudc cta cac yéu té mo phong vao khong gian, cac
mo hinh toan c6 thé phan chia thanh ba loai sau: (i) mé hinh mét chiéu (1D) thudng
dugc biét dén 1a cac mo hinh trung binh mit cit, (ii) mo hinh hai chiéu (2D) bao
gdm cac mo hinh hai chiéu trung binh d6 siu va hai chiéu trung binh chiéu ngang
song, va (iii) mé hinh ba chiéu (3D).

Trong linh vyc Thily luc méi trudng, cac md hinh mot chiéu (1D) dya trén
mot trong hai hinh thirc tich phan hodc vi phan cta phuong trinh St.Venant. Mac du
su pho bién va hitu ich cia mé hinh 1D khong thé bé qua, nhung mot thuc té 12 mo
hinh 1D dang gip phai 1a don gian hoa cac gia dinh va do d6 thuong ap dung dbi
v6i bai toan thuy luc mang song. Cai tién chinh xac hon dya trén mo hinh sb 1a sir
dung mé hinh hai chiéu (2D). M6 hinh 2D duya trén hinh thirc trung binh theo chiéu
sdu cua phuong trinh ba chiéu Navier-Stokes. Dua trén cac phuong phap sai phan
hitu han, thé tich hitu han hodc phan ti hitu han cho cac 10 giai sd.

Mic di mé hinh 2D di duoc 4p dung thanh céng cho rat nhiéu van dé k§y

thuat song, nhung con han ché doi véi dong chay ba chiéu 3D, hodc cong trinh co
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két cau phire tap cho két qua c6 do tin cdy khong cao. Diéu nay c6 thé giai thich boi
thuc té rang su twong tic gitta truong dong chay va két ciu cong trinh phic tap
thudng xuat hién dong chay 3D nhu dong rdi, cac xody truc ding... ma khong thé
mo phong dugc mot cach chinh xac do cac han ché noi tai béi cac phuong trinh
nudc nong (SW-shallow water) cia mo hinh 2D.

Dé moé phong duoc tinh chét vét Iy cua dong chay 3D nhu dong ri, cac xody
truc dung... thi mo hinh 3D ho RANS (Reynolds Averaged Navier Stokes) c6 kha
ning mé phong cho két qua da do tin cdy. Do d6, luin 4n s& tip trung tong quan cac
thanh tyu trén thé gid1 va trong nudce da thuc hién bé“tng cac mo hinh 3D trong mo
phong cau tric dong chay va boi x6i xung quanh cac cong trinh.
1.4.2.2. Tong quan cdc mé hinh todn 3D trong mé phong ciu triic dong chdy va
béi x6i xung quanh cdc cong trinh

Céc md hinh toan 3D hién nay da dugc phat trién cho phép nghién ciru chi
tiét cac truong dong luc, diéu chinh va thay d6i phuong an linh hoat phuc vu cho
viéc lya chon toi uu cac phuong an thiét ké ma cac phuong phap giai tich hay d6
giai khong thé thyc hién duogc, hodc nham giam bét khdi lugng thi nghiém mé hinh
vat 1y. Céac két qua duoc trinh dién da dang, hiéu qua. Trong bdi canh hién nay, viéc
thue hién nghién ctru twong tac gitra dong chay véi két cAu cong trinh chinh trj séng,
clra séng va ven bién thuong thuc hién bang moé hinh toan. Khi can thiét méi ap
dung mé hinh vat 1y dé kiém chimng.

Hién nay, c6 rat nhiéu mé hinh 3D tinh toan qué trinh thuy dong luc duoc
xay dung trén thé gidi. Mdi mé hinh déu c6 dic thu riéng do mbi quan tdm cu thé
khac nhau. Vi vay, né cling c6 nhiing uu diém va han ché riéng nén vi¢c lya chon
mot md hinh phit hop dé ap dung trong nghién ctru, thiét ké cong trinh chinh tri can
dugc dya trén hiéu qua ctia mé hinh d6i ty timg yéu cau vé muc do chi tiét khac
nhau ciing nhu tiy vao dbi tuong tinh toan, cac qua trinh vat 1y xuat hién tai khu
vuc quan tam. Co6 thé ké dén mot s6 mo hinh tién tién, giai quyét duoc kha day du
cac mdi quan tAm vé dic trung thuy dong luc va van chuyén bun cat ving cira song,

ven bién dugc ap dung rdng rai trén thé gidi va ¢ Viét Nam, thé hién qua Bang 1- 3.
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Bang 1- 3: Tong quat cac thong tin mé hinh 3D

o . ., | Buncat ~ A -
Mohinh | TREN | g chay | COmgthiest | Za o Ma ) Neon ngr
ban dung 1t nguon 1ap trinh
V7plr0, | Khong 6n . \
TELEMAC 2016 dinh Reynolds Co Mo Fortran90
Delf3D | V4,2016 | <hongon | Navier- Co M& | Fortran90
dinh Stokes
Khong 6n Navier- . .
MIKE 3 2022 dinh Stokes Co bong | Fortran90
v.186, A L. Navier- R ,
SSIIM 2 2016 On dinh Stokes Khong Mo C++
CH3DSED Khéng 6n L4 s , .
3D - dinh Khuyéch tan Co Mo Fortran90
SHETRAN | V4,2016 | Khongon | Phuongtrinh | 0 b | poianT7
dinh vi phan riéng
V1.01, | Khéngodn Lo . :
EFDC3D 2017 dinh Khuyéch tan Co Mo Fortran77
HOSODA - thn gon Nakagawa - - -
dinh
V12, Khong on Navier- A .
FLOW-3D 2019 dinh Stokes Khong | Doéng | Fortran90

Mot s6 nghién ctru dién hinh sir dung CFD (Computational Fluid Dynamics)
dé mé phong cau tric dong chay 3D xung quanh mo han cia céc tac gia Bing-Dong

[47] va tac gid Abad va nnk [30].

Hudng dong
chay

0000.100.200.30 040 0500600.700800.90 1.00
Hinh 1.24: Cau trac dong chay 3D giita hai mo han [30]

C6 thé thiy rang co rit nhiéu phan mém 3D nudc ngoai khac nhau di duoc
phat trién, 4p dung va try thanh mot cong cu hiru higu trong nhiéu nghién ciru danh
gia truong dong chay va bdi x6i quanh cac cong trinh. Tuy nhién, cac phan mém tir

nudc ngoai duge du nhdp vao Viét Nam theo con duong cac du an hoac bang con
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duong ciia du hoc sinh hodc hop tac song phuwong. Viée tiép can dén cac phin mém
tién tién nhu vay da hd tro giai quyét duge mot sd bai toan trong thyc té (nhu kiém
soat 1di, thiét ké cong trinh chinh tri, quan Iy ngudn thai...), dong thdi ning cao ning
luc cta cac chuyén gia phan mém trong nude. Cac phan mém thwong mai trén thé
gidi liét ké & trén da dugce chuyén giao cho mot sd co quan khac nhau & Viét Nam
va duoc 4p dung cho mét sé ving, nhu:

Phan mém HOSODA dugc GS. Hosoda cua truong dai hoc Kyoto chuyén
giao cho dé tai KC.08.14/06-10 va duoc nhom ap dung trong mot sd nghién ciru
chuyén sau nhu: Nghién ctru tinh toan dién bién 1ong séng dudi tic dung cong trinh
chinh tri (Luan 4n tién si ciia Nguyén Pang Giap, 2012).

Phan mém Mike 3D di dugc chuyén giao cho cac co quan Viét Nam nhu:
Vién Khoa hoc Thuy loi Viét Nam, Truong Pai hoc thuy loi, Vién Quy hoach Thuy
loi, Vién Thiét ké Giao thong va Cong trinh Pudng thuy, Vién Cong nghé Moi
truong, Vién Bién va Hai Pao...

Nhin chung, & Viét Nam hién nay da c6 nhiing nghién ctru budc dau vé tinh
toan thuy dong hoc. Cho du trong cac nghién ctru ndy, nhitng 1y thuyét hay cai tién
méi it dugc xudt hién, nhung céc tac gia da rat nhanh nhay trong viéc ing dung
CFD (Computational Fluid Dynamics) dé giai quyét cac bai toan thuy dong luc cu
thé. Tuy nhién, van con it cac nghién ciru st dung cac loai mé hinh ba chiéu (3D),
dac bi¢t 1a mo hinh 3D ho RANS (Reynolds Averaged Navier Stokes) mo phong
cAu tric dong chay va bdi x6i quanh cac cong trinh chinh tri.

1.5.  NHUNG VAN DE TON TAI VA CAC BINH HUONG NGHIEN CUU
1.5.1. Nhirng van dé con ton tai

Dudi day 1a mot s6 van dé con i tai duoc rit ra tir nhimg nghién ctru tong quan tai
liéu thu thap duoc:

- Céc nghién ctru vé cong trinh mo han trén thé giéi va ¢ Viét Nam chi yéu tap trung
nghién ctru hé thong mo han trén song (dong chay don hudng), nhung van con rat han ché
cac nghién ciru vé bd tri hé thdng mo han trong doan séng ving anh huong triéu (dong

chay thuédn nghich).
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- Dbi véi cach bd tri khong gian hé théng mo han theo tham sb chiéu dai mo han
khong bang nhau, s& 1am thay doi ciu triic dong chay va van toc dong chii luu 6 thé ting,
dan dén su thay d6i nhu thé nao dén van chuyén bun cat va thay doi chiéu sau x6i long dan
khu vure bé tri hé thdng mé han ciing 13 van d& can 1am sang t6.

- Hién nay van chua c6 nhimg tiéu chuin, qui pham, ti liéu hudng dan thiét ké nao
cho cong trinh mé han chinh tri trong song ving anh hudng triéu c6 dong chay
thuén nghich.

- O nudc ta, van con han ché cac diéu kién dé c6 thé tién hanh nghién ctu trén
doan s6ng vung triéu nhu s lidu thue do, thiét bi tao triéu, cac loai vat liéu cho mé
hinh long dong v.v... Vi vay, khi thiét ké bd tri khong gian hé thong mo han trén
song vung anh hudng triéu chu yéu van dya vao kinh nghiém thyc té va chu truong
dau tu cua cac co quan chuc ning.

1.5.2. Pinh hwéng cac van dé nghién ctru ciia luin dn

Qua phan tich & trén di cho thdy, vin dé thuc té khai thac cac ludng lach giao
thong thuy hién nay dang gip nhiéu han ché vé do sau do hién tuong boi lang long
dan. Diéu nay noi 1én rang viéc nghién ciru bé tri khong gian hé thdng mo han nham
gia ting hiéu qua x6i sdu long dan van ludn 1a van dé thoi sy. Trong pham vi thoi
gian, diéu kién ctia mot luin an Tién si k¥ thuat, tac gia di sdu vao nghién ctru va
giai quyét:

- Lam 13 co s¢ Iy thuyét vé cu triic dong chay xung quanh cong trinh mé han trén
song ving anh hudng triéu.

- Pé xuit va lya chon dugc giai phap bd tri khong gian hé théng mo han (véi
chiéu dai mo han khong bang nhau) c6 tac dung x6i sau long din, duy tri giao thong
thily trén séng ving anh hudng tridu.

1.6.  KET LUAN CHUONG I

Trong churong nay luan an di tong quan tai liéu va lam rd dugc:

Céc nghién ctru trén thé gidi,vé tic dong bd tri khong gian hé thong mé han
dén cdu truc dong chay va hiéu qua xo6i sau 1ong dan da c6 mot bé day lich sir lau

dai va da dat dugc nhic¢u thanh tgu. Phan 16n cac nghién ctru chuyén sau déu duoc
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thuc hién thong qua cac thi nghiém trén mang dong chdy cia MHVL va méang dong
chay sd ciia MHT. Céc nghién ctru vé bé tri khong gian hé thong mo han da nhan
dang mot cach kha day du cac tham sb bd tri anh huéng co ban dén ciu trac dong
chay va hiéu qua x6i sau 1ong dan (chiéu dai moé han va khoang cach giira cac mo
han). Tuy nhién, cac nghién ctru vé b tri khong gian hé théng moé han hau hét thuc
hién trong diéu kién dong chay don hudng trén séng, nhung con rat han ché cac
nghién ctru vé bd tri khong gian hé théng mé han trong didu kién dong chay thuan
nghich trén séng ving anh hudng tridu.

Con ddi véi cac nghién ctru trong nudc, vé tac dong bd tri khong gian hé
théng mé han dén cau trac dong chay va hiéu qua x6i sau long din ciing gidng xu
thé cua thé gidi, dat dugc nhimg thanh tuu 16n trén song, nhung con rat han ché va
két qua con kha khiém ton cta cac nghién ctru trén séng anh huong triéu. Hau hét
cac nghién ctru déu thong qua cac dé tai, dy an gin voi mot didu kién thiét ké cy thé
ctia mot khu vuc du 4n ma thiéu di tinh khai quat. Cac tham sb bd tri anh huong co
ban dén cau tric dong chay va hiéu qua x6i sdu long dan (chiéu dai mé han va
khoang cach giita cac mo han) chua duoc xét dén mot cach day du trong diéu kién
dong triéu thuan nghich.

Nhu vay phan tich tong quan & Chuong 1 cho thiy, hién tai trén thé gidi va
Viét Nam thi cdc nghién ctru chu yéu tap trung vé nghién ctru bd tri hé théng mo
han trén song c6 dong chay don hudéng ma hau nhu chua c6 mot nghién ciru cy thé
nao dua ra duoc phuong phap xac dinh cac tham s bd tri hé théng moé han trén
song vung anh hudng triéu c6 dong chay thuan nghich. Chinh vi vdy, viéc nghién
ctru bd tri khong gian hé thong mo han c¢6 chiéu dai mo han khong bang nhau 14 cin
thiét. Vi tinh phitc tap ctia vin dé nghién ctru nén luan an nay gidi han pham vi
nghién ctru chi ddi véi doan séng & ving séng anh hudng triéu khu vire Bic B, noi
dang t6n tai nhitng diém nong vé sa boi anh hudng dén giao thong thiy, con vé ché
d6 chay va két cAu mo han nghién ctru chi gi6i han & & trang thai chay khong ngap,

két cau mé han dac khong tham nudec.
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CHUONG 2. CO SO KHOA HQC VA
PHUONG PHAP NGHIEN CUU CHINH TRI POAN SONG
ANH HUONG TRIEU BANG CONG TRINH MO HAN

2.1. CO SO KHOA HOC DANH GIA HIEU QUA CHINH TRI BPOAN SONG
VUNG ANH HUONG TRIEU

2.1.1. Phwong trinh truyén triéu
Néu coi qué trinh truyén triéu vao cira séng nhu mot chuyén dong song
(Hinh 2.1) thi phuong trinh nay dwgc mo ta bang ham cia séng tudn hoan (ham sin

hoic cosin, thé hién phuong trinh 2-10).

Mue nuée trung binh

Hinh 2.1: So hoa cac thong s cua song tridu
Tac gia Van Rijn [64] d3 thiét 1ap phuong trinh truyén triéu tai cira song véi
viéc giai don gian hoéa phuong trinh Saint - Venant. P6i véi cira song khong ¢o
dong nhap luu (q), long dan rong (B, >> H), mit cit ngang hinh chit nhat c¢6 bé rong
khong doi, xuat phat tir hé phuong trinh Saint - Venant c6 thé viét:

ouH J0H
B Fr +B T =0 (2-1)
Adu uau 0H ]
af T aae T945; ~ 946 —jx) =0 (2-2)

A ) A . A A udu o, A N v 1A
Neéu bo qua sd hang gia toc doi luu . Ve day song ndm ngang thi hé

phuong trinh (2-1), (2-2) ¢6 thé viét thanh:
JuH aH

ox o (2-3)
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du N OH _0
ot 9ox (2-4)

Véi H= Ho + 1 thay vao cac phuong trinh (2-3) va (2-4) dan dén:

duHo Odun 0n _

ax T ax Tar 0 (2-5)
du N on 0
ot Iox " (2-6)

Khi coi bién d6 song nho hon nhiéu so véi do sau (n <« H) thi hé phuong
trinh (2-5), (2-6) c6 thé viét:

Holt 4 1 _

°ox Tor (2-7)
ou N an 0

ot " 9ox (2-8)

Pao ham phuong trinh (2-7) theo t va phuong trinh (2-8) theo x va trur di

ta duoc:

azn azn

— +gHo— =0 -

oz " 91052 2-9)
Nghiém tong quat ctia phuong trinh (2-9) 1a:

X
=17 t—=)) =4 t—k
n = 1j cos (a) ( c)> ficos(w x) (2-10)

Trong do:

1: Bién d0 song

w: tan s6 goc (21/T)

¢: Van téc truyén song (c=L/T= w/K)

k: s6 song (k=2m/L)

T: chu ky song

L: chiéu dai song

Phuong trinh (2-10) thé hién qua trinh truyén triéu tai cira song, luan an sé& sir dung

lam co s& dé mo ta qua trinh dudng muc nudc va van toc triéu bién doi theo thoi gian.
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2.1.2. Su khéi dong ciia bun cat - van toc khéi dong

Pé xac dinh khdi dong cua bun cat, cic tac gia truong phai Au-My déu sir
dung khai niém tng suét tiép day khoi dong, cac trudng phai thude Lién X6 cil
thuong str dung khai niém vén tdc khai dong.

= Ung sudt tiép ddy khéi dong:

10°
8
<]
B N
3 ™\
5 2 \\ z i
@ N chuyén dong
AN
107 N %\
] - o Y
6 ~ e
] —
4 Lot \
3 K777 ek A
2 mEs

o |11

10" 2 3456 810° 2 3456 8100 2 3 456 B1p2 2 3 456 81p®
Us ,crd

v

Hinh 2.2: Biéu dd Shieds

— > Re, =

Van chuyén bun cat ddy x4y ra khi ung suét tiép © ddy vuot qua gid tri t6i
han t.. Diéu kién khoi dong bun cat dugc md ta boi duong cong Shields va xac dinh
theo quan hé gitra cac thong sb Shields:

Thong s6 Shields gidi han:

Tcr

O loniga (2-11)
Trong d6: 1., 1a tng sut tiép day tdi han; d 1a duong kinh hat
S6 Reynolds hat R,

Uig

Re=—= (2-12)

O day, van toc ma sat tinh bang

u.= |- (2-13)
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Déi voi dong chay rdi dugc phat trién day du, van tdc tiép day twong quan
v6i chidu sdu dong chay y, va véan tc trung binh U. Xac dinh bang cong thirc cia

Karman-Prandtl.

Y 57500 (y°)+6
TR Ad., (2-14)

O day, hé s6 p=2 tuong tng duong kinh hat bun cat ds.
= Vin toc khoi déng:
Cong thirc Hanco (1971), cong thirc da dugc ching minh d chinh xac trong

cac nghién ctru thuc nghiém béi Escarameia:

U, = algAd]®* (%)O'2 (2-15)

Trong do: a la hé s6 (a=1.0 v61 dsp>0.7mm va a=1.2 dén 1.4 v&i dsg<0.7mm);
A 13 khéi lugng riéng tuong ddi cua bun cat xac dinh A=(ps-p)/p; ¥, la chiéu sau; U,
1a van téc khoi dong.

2.1.3. Anh huéng ciia duwong kinh bun cat dén chiéu siu x6i.

Céc dic trung cua bun cat day thuong duoc xac dinh tir duong cong phan bd
duong kinh hat. C6 02 thong s6 phé) bién dugc sir dung 1a do Iéch chuan hinh hoc
6,~(dga/d16)* ctia phan b kich thudce hat va dudng kinh bun cat dso 1a thuée do do
khong dong nhat va dong nhét vé kich thudc bun céat ddy.

Bun cat khong ddng nhét thuong phan bd pho bién & ti nhién.

Bun cat dong nhat (c& hat dong déu) thuong sir dung trong thi nghiém mé
hinh vat 1y, dugc ché tao bang cip phdi hat vat liéu dong déu.

1) Céac nghién ciru bun cat khong dong nhat:

Theo cac nghién ctru Laursen & Toch [46], Ahmad [31];Chiew [35]; and
Baker [33] vé& anh huéng bun cat khong dong nhat cho thiy, voi cing diéu kién thuy
luc do sau hd x6i giam di theo sy tang 1én ctia dudng kinh hat bun cat. Ngoai ra, cép
phdi bun cét ciing c¢6 anh huéng dén do sdu xo6i 1on nhét, vi trong qua trinh x6i,
phan bun cat c6 duong kinh twong ddi nho ciia bun cat khong dong nhét s& bi cuon
di trude, 1am cho mit hd x6i bi tho hoa, lam tang cuong do chéng X0l cua bun cat,

nén giam do sau ho xoi.



40

Tac gia Melville and Coleman [51] d3 thuc hién nghién cu vé anh huéng
bun cat khong dong nhat két luan rang, téc do x6i va chiéu sau x6i can bang giam

khi gia tri cua o, tang.

1.0 2.0 3.0 4.0 5.0
G

g

Hinh 2.3: Anh hudng bun cat khong dong nhat dén chiéu sau x6i [51].

2) Céc nghién ciru bun cat déng nhat:

Céc nghién ctru ciia Chabert va Engeldinger [34]; Ettima [39] cho thiy, anh
huong dudng kinh hat bun céat cling khong dang ké dén chiéu sau x6i can bang,
ngoai ra lugng bun cat dugce van chuyén bai dong chay vao hé x6i va luong bun cat
duoc dua 1én khoi hd x6i tai cong trinh mo han, tru cau 1a giéng nhau & diéu kién
can bang, 1y do vi duong kinh hat bun cat hau nhu it c6 anh huéng dén tinh can

bang va lién tuc cua bun cat (Hinh 2.4).

0.3 =
E -1 + Model Sourse
— + & i sbutment 1.00 Gill (1872)
'Dm - + ® VWabuiment 200 Qill (1972)
A Circular pler 085 Etima [1980)
- W Clrcudar pier (K1) Eftima (1930}
=+ ViV zbutment 085 Wong {18827
. & 4 o
A
0.2 = A A
.
* ]
4 @ L
- ™ .
0.1 I I I I I I I I I l I 1 I I I I I I 1 '
0 2 4 6 d 50(mm) 8

Hinh 2.4: Quan hé chiéu sau x6i d, voi duong kinh hat bun cat ddng nhét ds,. [38]
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Tac gia May & Willouhby[49], ddnh gia kha ning xuét hién song cat ddi véi
bun cat dong nhat, khong c6 song cat (dsp>0.5~0.7mm) c6 thé xuat hién song cat
v6i (dsp<0.5~0.7mm) va c6 xu hudng bat ddu hinh thanh séng cat trude khi dat dén
van tdc toi han. Khi xuat hién séng cat, chiéu sau x6i co thé chi dat 70% so véi
khong c6 séng cat.

Dbi voi cac nghién clu trén dong triéu thuan nghich, tic gia Escarameia
danh gia anh huong bun cat dong nhat véi 02 loai duong kinh bun cat, hat min
(ds)=0.44mm tung voé1 U,=0.253m/s) va hat tho (dsq=0.75mm ung voi
U,=0.283m/s). Két qua nghién ciru co ché x6i cua dong tridu thuan nghich ciing
cho két qua twong ty nhu dong don hudng, vé chiéu sau x6i hau nhu it chiu anh
huong béi duong kinh bun cat, qua do6 chon duong kinh bun cat hat tho
ds;=0.75mm dé nghién ctru chiéu sau xo6i xung quanh cong trinh v4i dong triéu

thuan nghich, thé hién Hinh 2.5.

Anh hwong dwrong kinh bun cat dén
chiéu sau x6i cin bang cta dong triéu ‘
0.1 1
0.09 |
0.08 + 8
0.07 < ¢ |
0.06 - )
0.05 - *
0.04 - +Citmin |
0.03 - = Cat tho
0.02 -
0.01 «
0 > . :
0 0.5 1 1.5 2
Thot gian (h)

4n bang (m)

eu sdu xo0i ¢

-

Chi

Hinh 2.5: Anh huéng duong kinh bun cat dong nhat dén chiéu sau x6i can
bing trong diéu kién dong triéu thuan nghich [38].
Nhu vdy, cac nghién ctru trude day déu khing dinh mirc d6 anh hudng cua

tham s6 duong kinh bun cat dong nhat ds, 1a khéng dang ké dén két qua nghién ciru
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chiéu sau x6i cho ca dong don huéng va dong triéu thuan nghich, dic biét nghién
ctru Escarameia [38] lwa chon duong kinh bun cat dong nhét hat thd (dsy=0.75mm)
st dung nghién ctru chiéu sdu x6i xung quanh cong trinh trén song anh hudng triéu
c6 dong chay thuan nghich. Két luan nay la co s& khoa hoc dé luan an tham khao tir
két qua nghién ctru doan song ving anh huéng tridu [38] da sir dung duong kinh
bun cat déng nhat hat thd (dsp=0.75mm) dé nghién ctru thi nghiém xac dinh chiéu
sau x01 xung quanh cong trinh.
2.1.4. Cac qua trinh vat ly 4nh huwéng téi hi€u qua chinh trj ciia mé han

Dudi tac dung ctuia cong trinh mé han, trang thai dong chay va qua trinh x61
xung quanh cong trinh mé han déu 1a nhimg van dé 3D, n6i bat nhu: dong chay ting
tdc/ giam tdc 12 nguyén nhan gy ra dong rdi, dong xoay truc dung (dong xody truc
ding con goi 1a khu nude vat - khu nude vat).

Can c vao hinh thai chuyén dong cua dong chay sau khi chiu tac dong cua
cong trinh mo han, c6 thé chia thanh 04 ving, nhu sau: (xem Hinh 2.6).

Dong giam toe

[O ‘ C K.hu mrm, \:dl J I
"J( < y O () "') 7
—— S -..h..\“'“-». " --h’j_{é ~ j""’ | _——
----\"‘n._‘ ..-H""'---.f_:? j _‘D—____'_"_'-';:!_--‘-. _ |L
- S~ - B : I
m S a L avy
- 3 -— e LS
Dong déu - Dong tang toc : Dong déu
Nl i P e o : B —
— s { P
P 4 (¢] i, (H[) T “‘----..h__x. |
8. \\\:'(?' - S8 _“). S| o
0 | ¢ \

Hinh 2.6: Phan vung dong chay [26].

(1) Dong chay déu (Vung I): 1 phan thugng luu kénh dan ngoai viing anh huéng
ctia m6 han, khi dong chay 6n dinh va déu thi luu toc dén gan va do sau dén gan s&
bang v6i luu téc va do sdu trung binh mit cit.

(2) Dong chay ting toc (Vung II): ving cha luu thudc khu dong chay ting tdc.
Tai khu dong chay ting tdc, c6 su gia ting vé tng suat tiép nhung cudng d6 rdi lai

giam. O d6, van tdc dong chay dat gia tri 16n nhat nhung do siu nudc va sirc khang



43

lai 1a nho nhét. Sy ting 1én cua luu tde day va sy nhidu dong cua cac xody rdi trén
1ong song 1a nguyén nhan giy x6i siu, bao gdm x6i cuc bd dau mili mo han va x6i
phd bién phan 1ong dan.

Theo két qua nghién ctru [26] vé 6n dinh ciia vién da trong truong hop dong
chay ting tdc néu trén, c6 thé thy rang: su 6n dinh cia vién da ¢ dong chay ting
tdc cling tuwong ty nhu véi truong hop dong déu, mién 1a luu toc st dung cho cong
thire Shields phai 1a luu tée cuc bo. Piéu ndy c6 nghia 1a hé sé diéu chinh luu tec K,
trong truong hop dong chay ting tdc (sit dung luu tde cuc bd) s& cho gia tri bang 1
(K,=1). Hé s6 Kv duoc dinh nghia nhu sau:

K.~ uc dong chdy déu _ Ucy (2-16)

Uc dong chay taitrong gia ting Ucs
Vi1 U, 1a luu toc trung binh (theo dd sau) to1 han ¢ truong hop dong chay

déu, U, la van tbe trung binh td1 han khi ¢c6 mo han, c6 thé 1a van toc trung binh do
sau tai mot sd vi tri nao do hodc trung binh mat cat.

(3) Dong chay giam toc (Vung III): Khu nudc vat (khu nudc vat) thude ving
dong giam téc, trang thai cua dong chay giam tdc 13 hoan toan khac so véi dong déu
hay dong chay ting toc. O dong giam tdc c6 tinh 3D manh, thudong xuat hién sy
tach dong va mdt 16p xdo tron, cac xody truc ding hay goi l1a khu nuédce vat, trong
moi trudng hop muc d6 réi s& rit cao do sy ton thit dong ning cua dong chay. Lic
nay hé sd diéu chinh luu téc K, tinh theo van tdc cuc bo, s& ¢o tri s6 16n hon 1.

Luu y van toc t6i han & miu sé ctia phuong trinh (2-16) nho hon vén téc t6i
han trong truong hop dong déu (tir s6). Tic 1a khi co vat can, cac vién da bat dau
chuyén dong véi mét van tde nho hon. Piéu nay khong cé nghia 13 strc khang cia
long dan kém di ma do tai trong dong chay tic dong lén vién d4 tang lén.

Chi khi str dung luu tde cuc b (16n nhat) ciia dong chay thi K, méi cho thiy
anh huong cta roi. Néu st dung vén tdc trung binh ¢ thuong luu v (=Q/A) thi K, s&
khong mang tinh dai dién t6t do sy bién d6i manh cia truong luu toc & day.

Chung ta c6 thé cho rang cac van tdc cuc dai trong truong luu tée 1a nguyén
nhan gay ra su khdi dong cua vat li¢u. Gid tri cuc tri nay co thé dugc biéu dién

dué6i dang i+36=(1+31)i (c 1a d6 1éch cta luu toc va r 1a cudng d6 r6i), tir d6 moi
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lién hé gitra K, theo (2-16) va murc d6 rdi co thé dugc xac lap:
(14310,) Tioy = (14310,) Tes —> K=Z—“ = % (2-17)

Trong do: r. la cuong do ro1 trung binh dJ sau tai vi tri xem xét va r, 1a
cudng do réi cua dong déu.

(4) Dong déu (Vung IV): goi 1a viung phuc hdi, dong chay bit dau phuc hoi lai
dac tinh dong chay khi chua c6 cong trinh.

Nhur vdy, ¢ thé tom lai rang hiéu qua x6i long dan cua hé théng mé han
dugc danh gia théng qua mbi 1ién hé véi cac tham sb b tri, nhu: chiéu dai mé han,
khoang cach giita cac mo6 han va tinh chit trong tac tac gitra dong giam tdc ctia khu
nudc vat va dong tang tdc ctia vaung cha luu. Do tac dong qua lai gitra khu nuée vt
v6i dong chii luu, 4nh hudng sé& xay ra manh mé khi khu nuéc vat 16n 1am thu hep
bé rong dong chu luu, 1am ting van toc dong chay, dan dén x6i sau long dan. Vi vay,
c¢6 thé cho rang khu nudc vat 1a qué trinh vat 1y chi phdi quan trong khi xem xét
hiéu qua gia ting x6i long dan cua hé théng mo han.

2.2.  PHUONG PHAP MO HINH TOAN PHUC VU NGHIEN CUU
2.2.1. Lua chon mo hinh toan

Tuong tac dong chdy véi cong trinh mo han trong bai todn nghién clru cua
luan 4n chiu sy chi phéi bdi qué trinh vat 1y dong chay ting téc va dong giam tdc,
trong d6 ndi bat 1a dong chay c6 cau trac 3D nhu dong rdi, khu nudc vat (KNV) hay
goi 1a dong xody truc dimg. Qua trinh vat 1y cua dong ting tc/ giam toc di duoc
trinh bay tai muc 2.1.4.

Mo hinh toan duogc lua chon do vay can c6 kha ning mé phong tot cac qua
trinh vat 1y nay. Cd&c mé hinh todn 2D dya trén phuong trinh nudc nong SW
(Shallow Water) va md hinh toan 3D dua trén phuong trinh RANS (Reynolds
Averaged Navier Stokes) dugc sir dung phé bién nhét trong vi¢c md phong dong
chay va van chuyén bun cat xung quanh cong trinh mo han.

Mo hinh ho SW duoc tich hop cac phuong trinh Navier-Stokes dbi v6i chiéu
sau dong chay véi cac gia thuyét rang: phan bd véan tc 13 déu theo phuong thang

dung; ap luc dong chay 1a thuy tinh va day long dan c6 do ddc thoai. Do d6, cac mod
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hinh ho SW it phirc tap hon va hiéu qua hon rat nhiéu trong tinh toan. Két qua 1a mé
hinh ho SW chi cung cdp duoc tham sé trung binh do sau dong chay. Phan bd ap
Irc thuy tinh va md hinh khong tinh dugc qua trinh phan tan, dong chay rdi, cac
x04y truc dung 1a cac mat han ché noi tai cua phuong trinh nude nong SW khi tng
dung tinh toan. Tuy nhi€n, dong chay tuong tac vdi cong trinh md han hinh thanh
dong tang tc va dong giam tdc véi mot hé thdng cac xody truc dung xuit hién gin
bé mit ddy do vay gia thiét vé diéu kién ap lyc thuy tinh ciia dong chay trong SW 1a
khéng phu hop & cac khu vue xung quanh mé han, dan dén kha ning du bao ctia mo
hinh ho SW ¢on han ché ddi véi cau trac dong chay ba chiéu 3D, hoidc cong trinh co
két cau phirc tap cho két qua c6 do tin cay khong cao.

Céc mo hinh ho RANS c¢6 kha ning ap dung mé phong van dé tuong tac giita
dong chay va bun cat xung quanh moé han véi dong chay cau trac 3D (dong rdi,
dong xoay truc dung), cac dang két cAu phirc tap khac nhau (mé han dic, mo han
coc, két cau tham nudc, khong thim nudc). Trong vai thap nién gan day, kha ning
mo phong cia md hinh nay da dat duoc nhitng budc tién 1d rét nhu: c6 thé ung
dung mé phong twong tac dong chay vdi cac dang cong trinh co két cau hinh hoc
phirc tap khac nhau, cic diéu kién tinh toan sat véi thuc té, tir trong tac dong chay
v6i cac két cau don gian khong tham nude dén cac tuong tac song, dong chay cho
cac két cau phirc tap, tir viéc tao bién triéu véi dong chay thuan nghich twong tu nhu
mang triéu vat 1y. Tuy nhién, nhugc diém chinh cta cic mo hinh loai nay 1a hiéu
qua tinh toan con thap tai thoi diém hién nay, thuong mat nhidu gid trén may tinh
thong thuong dé mo phong mot sd gidy ciia dong chay trong thoi gian thuc.

Vi vay c6 thé thdy rang, voi muc dich bai toan 1a xac dinh chi tiét cau trac
dong chay va van chuyén bun cat xung quanh cong trinh mo han noi cau tric dong
chay ba chiéu 3D rd rét (dong chay rdi, dong xody truc ding hay con goi 1a khu
nudc vat) thi st dung mo hinh RANS t6 ra vu viét hon.

Trong s6 cac mé hinh ho RANS hién nay st dung rong rai trén thé gidi nhu:
FLOW 3D, DELFT 3D, MIKE 3 (xem Béng 1- 3), thi FLOW 3D da c6 mot bé day

lich sir nhiéu nam phat trién boi k§ su cia Flow Science, Inc, USA mé hinh duoc
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kiém dinh va hiéu chinh vé&i nhiéu bo s6 liéu thi nghiém mé hinh ty 1& 16n va nho vé
dong chay va van chuyén bun cat xung quanh cong trinh v6i cac tinh ning tuong tu
nhu trong MHVL méng dong chay thuy luc. Chinh vi Iy do nay tac gia da lya chon
mo hinh FLOW 3D cho bai toan nghién ctru.

2.2.2. Gi6i thiéu mé hinh Flow 3D

Flow-3D tng dung mo phong méang dong chay sé ho RANS, cung cap ngudi
str dung mot cai nhin sau sic vé chi tiét cau tric dong chay 3D. Mang dong chay sb
¢6 kha ning mo phong dong chay va van chuyén bun cat xung quanh cong trinh
tuong tu nhu mang dong chay vat 1Iy. D6i v6i mé hinh bun cat, hién tai cac phién
ban méi cho phép md phong dugc sy phan bd khong gian vé dic trung ciia bun cat
theo cac 16p dia chat. P& mo phong bai toan twong tac giita dong chay, bun cat va
cong trinh mo han, luan an sir dung may tinh tram c6 céu hinh cao T7600.

Miéng dong chdy sb tao boi Flow 3D di dugc cac tac gia trén thé gidi su
dung trong cic nghién ciru chiéu sau x6i xung quanh hé théng mo han nhu trong
mot sd nghién ciru dd cong bd cua Abolfazl Nazari Gigloua va nnk [73]; Hanif
Pourshahbaz va nnk [42]; Acharya va nnk [74]; Shamohamadi va nnk [79]. Céc
nghién ctru trén cho két qua mé phong phu hop véi s liéu do dac trén MHVL vé
van tdc va chiéu sau hd x6i xung quanh hé thong mé han. Trong luan an nay, méang
dong chay s tao bai Flow-3D ding dé mé phong dién bién theo thoi gian ciia muc
nude triéu va vén te triéu twong tu nhu trong MHVL mang dong chay thay luc.
(Hinh 2.7)

Hinh 2.7: Méang dong chay sb - thiét 14p bang Flow-3D
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2.2.3. Uu diém va han ché ciia md hinh
2.2.3.1. Uu diém ciia mé hinh Flow 3D:

Flow 3D ¢6 cac vu diém sau: Ludi tinh toan hoan toan doc lap khdi hinh hoc,
vi vay qua trinh thiét 1ap céc nghién ctru c6 hinh dang cong trinh phirc tap nhu: mo
han, tru clu, dap tran, cura van... s¢ don gian va nhanh hon.

Tao duoc nhiéu khéi ludi (khéi ludi lién két, khéi ludi chdong chap, khdi ludi
phtt hop) dé tao ra cac mat ludi hiéu qua hon tai cac khu vuc quan trong.

Co 04 tuy chon cé san vé mé hinh rdi trong FLOW3D, dac bi¢t Mo hinh
RNG (Renormalized Group) 1a mot phién ban manh hon ciia m6 hinh k-¢ hai
phuong trinh, va dugc dé xuat ap dung cho bai toan thuy luc phirc tap. N6 mé rong
kha ning cta cic mé hinh k-¢ co ban dé cung cap do chinh xéc t6t hon ddi véi dong
chay r6i va van chuyén bun cat.

St dung phuong phap s6 du cuc tiéu tong quat (Generalized Minimal
Residual method - GMRES). Trong GMRES, mot tuy chon thuat toan gradient lién
hop tong quéat (GCG - Generalized Conjugate Gradient) cling duoc dua vao dé giai
céc bai toan vé do nhét. Phuong phap gidi moi nay 1a mot phuong phép rat chinh
xac va hiéu qua dbi vai mot loat cac van dé vé thoi gian hoi tu va tbc do tinh toan.
D3 khic phuc nhitng han ché cua phuong phap giam du SOR (successive over
relaxation) hodc phuong phap huéng an Sadi (special alternating direction, line
implicit) co thé rat cham dé hoi tu. Do d6, FLOW 3D c6 kha nang mo phdéng do
chinh xdc tai tung vi tri.

Cho phép dwa nhiéu dudng kinh hat phan b theo cac 16p dia chat.

FLOW 3D tiép nhan dit liéu hinh hoc dau vao tir nhiéu dinh dang (.STL) tur
cac phan mém dung 3D thong dung Autocad, 3dmax, Solidworks... Do d6, d& dang
tao hinh dang cong trinh.
2.2.3.2. Cac gioi han cua moé hinh Flow 3D:

Can thoi gian tinh toan 16n dé dat dugc két qua x6i, boi (mét hang gid chay
may tinh dé mé phong mét gidy dong chay thyec).

Mo hinh van chuyén bun cat Flow 3D c6 kha ning md phong véi bun cat roi
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nhung hién tai chua tich hop duoc véi bun cat dinh.
2.2.4. Co s6 toan hoc va phwong phap giai
2.2.4.1. Cac hé phwong trinh
(1) M6 hinh thuy dong luc hoc
Flow-3D sir dung phuong trinh Navier-Stoke lam phuong trinh chu dao. Day
1a phuong trinh chi c6 thé giai duge bang giai tich trong mét sb bai toan dong chay
c6 diéu kién don gian. Phuong trinh nay 1 sy két hop ctia phuong trinh lién tuc va

cac phuong trinh dong luong, tir phuong trinh 2-18 dén 2-21:

ap 0 9 9
VFE‘Fa(PUAx)+R@(PUAy)+£(PWAz)=R50R (2-18)
ou 1 4 0u+ 4 R6u+ 4 ou A, v?
0 VF(u xgx T VY dy v Zaz) d xVp
Lop (2-19)
=-=Lig
pax+ x+fx
6v+1<A6v+ ARav+ Aav) Ayuv
ot Vg W TV dy W2, xV 290
dp (2-20)
== 46,4+
pay T h
6W+1(A6w+ AR +Aaw)
ot v \rgy TV Ry, T WG, pol
1dp (2-21)
__;E-I'Gz'*'fz

Trong cic cong thirc ndy: Vi 1a hé sb thé tich; p 1a ty trong; (u, v, w) thanh
phén van toc theo truc (X, y, z); Rgor ham nguén; (Ax, Ay, A,) dién tich theo 3
huéng; (G,, Gy, G,) luc hap dan; (£, f,, f,) gia téc nhét; (b, by, b,) ton thit cot
nudc. Trong Flow-3D, c6 02 phuong phap duogc st dung mdé phong duogc goi la
phuong phap thé tich chat 1ong (VOF- Hirt and Nichols 1981) duoc st dung dé bat
dugc bé mat tiép xtic chat 16ng - khi hodc chat 1ong - 1ong. Thé tich chat 16ng trong
mdi 6 duoc ghi va so sanh thé tich cac 6 ludi xung quanh dé xac dinh d6 dbc va
duong cong cua chat 16ng véi 6 ludi. Phuong phap mo hinh hoa vat can ti s6 dién
tich/thé tich (FAVOR-Flow Science 2010), chuong trinh st dung cho mé phong bé
mit va cac khoi vat ran 1a duong bién hinh hoc, cho phép céc ludi hinh chir nhat

dugc thiét 14p ma khong giy bién dang dic tinh cua vat can.
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(2) M6 hinh vin chuyén bin cdt

Bun cat lo ling va bun cat day dugc tinh doc 1ap trong tinh toan bun cat. Van

chuyén bun cat lo lung duoc xac dinh theo phucmg trinh phén tan déi luu.
oc + U; E + W @ — (' — oc (2-22)

? at " ox; Qz Oxl 0x; , ’ ‘

O day: U la van tbe, W la van toc chim lang, I' 1a h¢ s6 khuéch tan; C 1a ndng
d6 bun cat. Hé s6 khuéch tan duge tinh toan béi mé hinh k-¢.

Dé xac dinh luu lwong van chuyén bun cat day, mé hinh flow 3D st dung 03

cong thirc tinh toan gdm: Van Rijn, Meyer-Peter & Muller va Nielsen.

2.1
9.
PD; = ﬁVRld D3 rl -1 Ch,i (2-23)
ecr,i
;15
D; = Bupm, i (9i - ecr,i) Ch,i (2-24)
D = Bricif (6 = Oeri ) o, (2-25)

1/2
[II II( pf)d?] (2-26)
Pr

Trong do: BVR,i va Bupu. i - Priei 12 cac hé s6 c6 gia tri bang 0.053 (van Rijn)
va 8.0 — 12.0 (Meyer - Nielsen ); c,, 1a ndéng do chuyén tai bun cat ddy cia loai hat
n; q 12 Ivu lwong van chuyén bun cat day.

Ngoai ra, 1y thuyét van chuyén bun cat Flow 3D trinh bay chi tiét Phu luc 2
2.2.4.2. Cdc phwong phdp mé phéng dong réi

Pé giai gan ding dugc hé phuong trinh Navier Stoke mot sé phuong phap
mo phong dong réi thuong duoc ding nhu sau: (chi tiét Phuy luc 3).

- Phuong phap md phong dong rdi bang cach tinh toan tryc tiép, Direct

Numerical Simulation (DNS).

- Phuong phap m6 phong dong xody, Large Eddy Simulation (LES).
- Phuong phéap trung binh h6éa Reynolds (RANS).

- M6 hinh mot phuong trinh (K equation)

- MO hinh hai phuong trinh (K epsilon equations)

- M6 hinh RNG (Renormalization-Group)
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2.3.  THIET LAP BAI TOAN NGHIEN CUU

Luan 4n thiét 1ap mot mang dong chay s6 bang Flow 3D nham thyc hién muc
tiéu nghién ciru vé ciu trac dong chay va hiéu qua x6i sdu long din gitta céac
phuong 4n bd tri khong gian hé théng mé han. Mang dong chay s6 duoc hiéu chinh
vé kiém dinh véi s6 liéu do dac thi nghi¢m ctia Karami va nnk [81]. o) day, luan an
khong c6 diéu kién tién hanh thi nghiém trén mé hinh vét Iy (MHVL) do nhiing han
ché vé ché tao chinh xac vat liéu bun cat tuong ty giita mo hinh va nguyén hinh.
Luan an st dung s6 liéu do dac thi nghi¢m cua Karami va nnk [81] da dugc cong bd
& tap tri uy tin trén thé giéi (water and environment journal thuéc danh muc ISI)
dung dé hiéu chinh, kiém dinh cho mé hinh Flow 3D, ngoai ra bo s6 liéu thi nghiém
ciia Karami ciing duoc cac nghién ctru [42] va [81] dung dé hiéu chinh, kiém dinh
cho cadc mo hinh todn 3D khéc nhau (SSIIM 2 va Flow 3D).

2.3.1. Nghién ctru thi nghiém trén mé hinh vt ly cia Karami va nnk [81]

Muc tiéu cua thi nghiém Karami va nnk [81] nghién ctru cdu tric dong chay
va chiéu sau xoi xung quanh khu vuc hé théng mo han. Thi nghiém da dugc thuc
hién trén mang dong chay hinh chir nhat c6 chiéu dai 14m, chiéu rong 1m va chiéu
sau 1m, véi 03 mé han dic c6 chiéu dai 0,25m va khoang cach bang 2 1an chiéu dai
mo han 1a 0.5m (S=2L), mé han ¢ trang thai chay khong ngéap. Do sau dong chay
duoc duy tri & 0,15m. Chiéu day 16p bun cat 0,35m voi dudng kinh bun cat dong
nhét ds;=0.91mm, trong luong riéng S= 2,65 (Hinh 2.8). Phan bd van tdc va bién
dong day séng xung quanh khu vec mo han duoc do bang acoustic doppler
velocimeter (ADV) va Laser Profiler (LBP) twong tng. LBP c6 dd chinh xé4c 1a +
Imm chiéu rong va = 0,1mm chiéu sau. Gia trj van téc duge léy tal z = 2cm so vOi1
day long dan, cac mit cat do tai X, Xy, X3, X4 va Yy, Yo (Hinh 2.9).

X4c dinh U, cua thi nghiém: dan nudc vao khu ling nudc cudi mé hinh dé
nudc dan dan dang 1én trong méang, diéu chinh cira cudi dé dang dan myc nuée cho
cat thi nghiém dugc bao hoa nudc. Khi myc nudce trong mang cao hon mat cat 1ong
mang khoang 6~7cm thi m& van mang luong khéng ché cho dong chay vao dau

mang, tang luu lwong tir tir dé do séu trong méang dat gia tri ~0.15m. Lic d6, dong
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chay trong mang 13 dong chay on dinh déu, dit gia do luu téc vao vi tri gan giita
mang (vi tri xac dinh Uy,). Tang thém luu luong cip nude, dong thoi quan sat hién
tugng dong chay ¢ mit cit do U,,. Khi luu luong ting dén muc cat thi nghiém ¢ mit
cat do dac bat dau co6 hién tuong chuyén dong trugt va nhay lén, lap thc tién hanh
xéac dinh luu tbc dong chay. Do 1a dong chay déu, c6 thé 1iy luu toc trung binh mit
cit tai thoi diém bun cat bat dau khoi dong lam luu tdc khoi dong. Két qua thi
nghiém ddi vai loai vat liéu da lya chon c6 van toc khoi dong U.,=0.358m/s.

Két qua thi nghiém duogc thé hién trong (Bang 2-1 va Bang 2-2), theo d6 Q 1a
lwu lwong dong chay (m’/s), Y 1a d6 sdu dong chay (m), U 1a téc d6 dong chay
(m/s), U/U,, 1a ty 1¢ cia van tde dong chay dén va van tdc toi han, Fr 1a s6 Froude,
ds1, dg, va dg; 12 chiéu sau x6i cuc bd 16n nhit xung quanh dau mili cdc mo han thu

1,2 va 3 (m), va V thé tich bun cat bi x6i mon (m?).

1_\4 .
H :
E s L) i
gl £ —  Flow Groynes clie |
H B~ —_— Flume | |1 Olim &|:E
2 vosliz
L AR i
—@ Reservoir 3] EE o |:

3 y~ ;

. SR OTUD WL . USROS
§m 2m

Hinh 2.8: Mit bing mang dong chay thi nghiém ctia Karami, Basser,
Ardeshir va Hosseini [81]

Bang 2-1: Chiéu sau x6i cuc bo 16n nhat miii mé han cua thi nghi¢m Karami [81]

T Q Y U Ue dsl dsZ ds3
(m’/s) (m) (m/s) (m/s) (m) (m) (m)

Qi 0.035 0.150 0.233 0.358  0.650 0.156  0.000 0.026
Q2 0.046 0.150 0.307 0.358  0.850 0.225  0.029 0.072

U/Ucr
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Hinh 2.9: Cac mit cit so sanh giita két qua thi nghiém va mé hinh toan

Bang 2-2: Phan b van tdc ddy khu viuc mo han cta thi nghiém Karami va nnk [81]

Thuy Van téc ddy Vd (m/s), tng voi luu luong Q,
truc , it ca
TT Piém do do Mt cht X, | VALeat Xo |y ht X, M%Efat
diy (D) | (B=1.0m) (Mo han) (Mo han)
1 b 0.00
2 b 0.05 0.036 0.053
3 b 0.10 0.090 0.061
4 b 0.15 0.121 0.057
5 b 0.20 0.162 0.042
6 b 0.25 0.200 0.380 0.060 0.150
7 b 0.30 0.236 0.388 0.087 0.280
8 b 0.40 0.276 0.405 0.260 0.289
9 b 0.50 0.316 0.398 0.371 0.363
10 b 0.60 0.326 0.390 0.378 0.381
11 b 0.70 0.341 0.378 0.372 0.390
12 b 0.80 0.333 0.370 0.364 0.410
13 b 0.90 0.233 0.336 0.269 0.273
14 b 0.95 0.056 0.054 0.058 0.029

(a). So sanh két qua thi nghiém cia Karami va nnk [81] véi mot sé két qud da

dwoc cong bo.

Luan &n da so sanh gié tri van toc khoi dong U, gitra thi nghiém va so liéu

do dac thyc té trong tiéu chuan TCVN 4118 : 1985 hé thong kénh tudi — tiéu chuan

thiét ké va so tay tinh toan thuy luc P.G. Kixélep, ngoai ra con tinh toan theo cong

thire (2-5). Két qua so sanh duoc thé hién Bang 2-3 va Bang 2-4.



https://www.google.com.vn/search?hl=vi&tbo=p&tbm=bks&q=inauthor:%22P.G.+Kix%C3%AAlep%22&source=gbs_metadata_r&cad=2
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Bang 2-3: So sanh van tc khoi dong Uy, (m/s)

T Phuong phé Van téc khoi dong  Kich thuée  Chiéu sau
g phap Uer (m/3) hatd (mm) nuéc (m)
1 Thi nghiém Karami [81] 0.358 0.91 0.15
TCVN 4118 : 1985 va sb tay _ ,
2 P.G. Kixélep (thu do) 0.27+0.47 0.25+1.00 0.40
3 Cong thuc Hanco (1971) 0.336 0.91 0.15
Bang 2-4: Van tdc khong x6i cho phép (m/s) theo tiéu chuan TCVN 4118:1985
Loai dét Kich thuéc hat| Uy, Gng voi chibu sau nude trung binh trong kénh (m/s)

’ (mm) htb= 04 htb= 1.0 htb= 2.0 htb > 3
Bui va bun [0.005 dén 0.05]0.12 @én 0.17]0.15 @n 0.21] 0.17 3n 0.24 | 0.19 dén 0.26
Catnhoé | 0.05dén 0.25[0.17 dén 0.27|0.21 3én 0.32 | 0.24 3én 0.37 | 0.26 dén 0.4
Cdtvica | 0.25dén 1.00(0.27 @én 0.47|0.32 @n 0.57 | 0.37dén 0.65 | 0.4 @én 0.7
Céat tho 1dn25 |0.47dn0.53]0.57dén0.65|0.65dén0.75| 0.7 dn 0.8

Tir két qua thé hién trén Bang 2-3 va Bang 2-4 cho thay, gia tri van toc khoi
dong bun cat U, = 0.358m/s (ds(=0.91mm) c6 sy tuong déng voi cae s6 liéu cua
tiéu chuan TCVN 4118 : 1985, s6 tay P.G. Kixélep.

(b). Panh gid mitc do anh hudng cia dwong kinh hat bun cdt dong nhat
dsp=0.91mm trong thi nghiém mo hinh long dong cua Karami [81]

Nhu da d& cap trong muyc 2.1.3, cac nghién ctru trude day AJ Raudkivi [55],
Melville [50] va May & Willoughby [49] vé dong chay don hudéng cho thay, anh
huong duong kinh hat bun cat ddng nhat (hat ddng déu) dén chibu sau x6i 1a du nho
dé co thé khong xét dén.

Trong diéu kién dong triéu thuan nghich, nghién ciru Escarameia [38] ciing
khang dinh ban chat co ché x6i dong triéu thuan nghich giéng nhu dong don hudng,
va dudng kinh hat bun cat dong nhat ds, hau nhu khong anh hudng dén chiéu sau
x01. Nghién ctru da lya chon bun cat dé)ng nhét hat thd (dsg=0.75mm) st dung thi
nghiém chiéu sau x6i xung quanh cong trinh trén séng ving anh huodng triéu co
dong chay thuén nghich. Py 13 co s khoa hoc dé luan an tham khao st dung bun
cat cho bai todn nghién ctru.

Nhur vdy, cac nghién ciru trong diéu kién dong chay don huéng va dong chay


https://www.google.com.vn/search?hl=vi&tbo=p&tbm=bks&q=inauthor:%22P.G.+Kix%C3%AAlep%22&source=gbs_metadata_r&cad=2
https://www.google.com.vn/search?hl=vi&tbo=p&tbm=bks&q=inauthor:%22P.G.+Kix%C3%AAlep%22&source=gbs_metadata_r&cad=2
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thuan nghich déu cho thiy, kich thuéc bun cat dong nhit ds, hau nhu khong anh
huong dén chiéu sau x6i. Ttr d6 dan dén lya chon sir dung két qua thi nghiém cua
Karami v6i duong kinh bun cat déng nhét hat thé dsg=0.91mm trén dong don huéng
dé ap dung cho bai toan cta luan an nghién ctru chiéu sau x6i trong diéu kién dong
triéu thuan nghich. Cach lga chon d5q=0.91mm da phai chép nhén han ché réng bun
cat chua phan 4nh ding hoan toan tinh chit bun cat hat min ving cira song, tuy
nhién nghién ciru tip trung di sdu so sanh hiéu qua twong ddi giira cac phuwong an bd
tri khong gian mo han véi cung diéu kién thuy luc, diéu nay khic phuc phan nao
han ché & trén ciing nhu cho phép dam bao do tin cay cua két qua nghién ciru.
2.3.2. XAy dung va hiéu chinh, kiém dinh mé hinh Flow 3D véi s liéu thi
nghiém mo hinh vat ly ciia Karami va nnk.

(1) Xdy dwng mé hinh todn FLOW 3D sir dung sé liéu thi nghiém ciia Karami

Luan an xdy dung mot mang dong chay s6 trén MHT bang phan mém Flow-
3D thiét lap twong ty nhu trong MHVL méng dong chay cua Karami, Basser,
Ardeshir va Hosseini [14] (xem Hinh 2.10). Cac thong s6 lya chon nhu: don vi lua
chon 1a SI, nhiét 4o Celsius va nudc dugc gia thiét 1a chat long khong nén dugc. HE
s6 Shields cia chuyén dong bun cat dugc xem xét cho bun cat c6 duong kinh
dsp=0.91mm, gia tde trong truong 9.807m/s2, khoi luong riéng hat bun cat 2650
kg/m’ va d6 nhét 107-6. M6 hinh rdi (Renormalized group - RNG) di dugce sir dung.

- Diéu kién bién:

Cac thong sb diéu kién bién duoc 13y theo thi nghiém mé hinh vat 1y caa
Karami nhu d3 trinh bay ¢ phan trén (Bang 2-1).

Khong gian tinh toan ciia md hinh twong tw nhu trong mang dong chay vt ly
bao gdm ngudn cap luu luong tai bién dau vao cd tinh ning cip nude, ¢ ha luu 1a
bién hép thu nuéc (xem Hinh 2.10), cu thé: bién thuong luu (X)) dugc gén la diéu
kién bién luu luong Q= 0,035 m’/s: Xpin= Q (Volume Flow rate), bién ha Iuu (X .y)
la bién cta dong chay ra s€ dugc gan bién lién tuc C: X,;,,,= C (continuative), bién
thip nhét trén truc Z (ddy mang) s& duoc gan diéu kién bién nhu mot tuong cing:

Zmin= W (Wall), bién cao nhét trén truc Z va cac bién trong giita cac khoi ludi s&
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duge gan nhu mot bién ddi ximg: Z,...= S, bién theo phuwong Y gém tudng bén trai
vol Y= W (Wall) va tudong bén phai Y .,= W (Wall). Trong d6: X theo chiéu
dong chay tir trai dén phai; Y 1a phuong vudng goc voi dong chay; Z 1a phuong

thang ding theo do sdu dong chay.

e T T & .
i =
HE N 1. .
Bl = Flosw Ciroymes =|:8 = |
H = — Fume  § | Zli- 2|z
H JEC /,';" E %
w ™ L] HE H
| PLINE Hescrvoir = g =)
=le— 5

a) Mo hinh vatly

Y

o

b) MO6 hinh toan
Hinh 2.10: So hoa mo6 hinh vét Iy va cac diéu kién bién cua md hinh toan.
- Kich thuéc mo hinh:

bé thuan tién trong qué trinh Iya chon kich thudc, mé hinh chia thanh 02
doan: khu vuc giira 1a doan 1ong dan b6 tri mo han (L,— doan long dan gan vat liéu
bun cat); doan long dan con lai 1a khu vuc thuong, ha luu (gén vat liéu cling).

Céac mo phong tién hanh xem xét hiéu chinh kich thudc hop 1y doan long dan
khu vire moé han (L), nhu chiéu dai khong nén qua ngén va ciing khong nén qua dai
dé giam dung luong may tinh, mot vai mo phong véi chiéu dai L, khac nhau da
duoc kiém tra 5.00m; 4.00m; 3.00m; 2.50m va 2.00m. Nhitng mé phong chi ra rang,
tai ving tiép giap doan long dan mém L, va 10ng dan cimg thuong ha luu, khong
xuét hién van dé x6i khi doan 10ng dan L, ¢ chiéu dai 2.50m hozc 16n hon. Qua do,
kich thudc doan long dong xung quanh moé han lya chon l1a L;=3.00m. Ngoai ra,
chiéu dai mo hinh duoc kiém tra tir 6m, 8m, 10m, 12m va 14m. Cac md phong cho
thdy, v6i chiéu dai 8m hodc 16n hon dam bao yéu cau long dan phat trién rdi day du,

qua d6 dé giam thoi gian va dung lugng may tinh chon kich thude toan bo 1ong din
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1a L=10.00m. Nhu viy, kich thuéc Iya chon (LxBxH=10m x 1.0m x 0.5m), chiéu

dai doan long dong xung quanh mo han lya chon la L;=3.00m xem Hinh 2.11.

| 100m |

1.0/m

v

| | 30m |
X [ | 050

Hinh 2.11: Kich thudc mo hinh 020

- Kich thuéce ludi: 100m

Khu vyc gan cong trinh dugc dic trung boi thay doi dot ngodt cua chuyén
dong dong chay (dic biét 1a dong chay khu vuc hé thong mo han) va hinh hoc moéng
(mo han chi day 0.03m), diéu nay doi héi mot ludi rat min dé giai quyét. Mt khac,
doan kénh din 1a doan kénh thang, dong chay 6n dinh, va c6 thé cho phép mot ludi
tho dé giam s 6 ludi. Theo nghién ctru [40] viée tao cac ludi 1ong nhau s& dan dén
két qua mo phong tét cac xody va ciing cho két qua phu hop véi dit liéu thi nghiém.
Can chu ¥ rang khi tao cac lu6i 16ng nhau, ludi bén ngoai va ludi bén trong khong
nén co su khac biét 16n vé kich thudc, dé giam cac 16i dé nghi ty 1é thiét 1ap hai ludi
13 boi s6 cua 2. O nghién ctru nay, sé tao 03 khdi ludi dé giai quyét dong chay va
phtt hop giita cac khéi ludi véi mo han. Khéi ludi 1 (ving kénh dan) 16ng 1én khéi
ludi 2 (khu vuc hé thong moé han), khdi ludi phu hop thir 3 (xung quanh mo han)
duogc tao sau, day 1a mot kha nang manh duogc tinh hop trong Flow-3D v.11.2. Theo
quy tic kinh nghiém ty 1¢ kich thudc 6 ludi 1an can 16n nhat (X, Y, Z): phai nho hon
< 1.25; ty 1€ 6 ludi canh 16n nhét (ZY,YZ va ZX) nhé hon < 3.1, xem Bang 2-5.

| 10.0m |

1.00m

Khéi ludi 2 Khéi luéi 3

| 30m | | y

Hinh 2.12: Tao luéi tinh toan trén Flow-3D cua luan an.

Khéi lugi 1
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Trong nghién ctru nay, cach chia 03 khéi ludi (Hinh 2.12) giup nhd gon va
cho két qua tot hon so véi cach chia 02 khéi ludi theo nghién ctru [42] (Hinh 2.13).

Hinh 2.13: Tao 02 ludi trén *Flow-3D cua Hanif Pourshahbaz va nnk, 2017 [42]
Bang 2-5: Phan tich mat d6 ludi

Luoi | Lu6i | Ludi [ 44 s | MO hinh Flow-3D M5 hinh vat Iy Ghi
TT 1 2 3 o 11%(’)'1 dsl ds2 ds3 dsl ds2 ds3 chu
(cm) | (cm) | (cm) (m (m (m (m (m (m
1 3 2 602802 | 0.099 Theo
2 1 25| 12 2219500 | 0.133 0.156 | 0.000 | 0.026 | [42]
3 4 2 1 | 1910000 | 0.139 | 0.002 | 0.025 | 0.156 | 0.000 | 0.026

Tt phan tich do chinh xac da dugc thyc hién vai cac kich thude ludi (Bang
2-5). Vé6i dy;, dg va dg, 13 chiéu sdu x6i cuc bd 16n nhat tai cac mo han tht nhat, tha
hai va thr ba. Lua chon duoc kich thude ludi, thé hién tai Bang 2-6.

Bang 2-6: Kich thuodc ludi lya chon

T Khéi lu6i | Khéilusi | Khodilusi3 | Tongséo | Tyléod Ty 1& 6 luéi
1 (cm) 2 (cm) (cm) luoi canh Max | lan can Max
1 4 2 1 1910000 1.04 1.00

(1) Hiéu chinh moé hinh:

Qua trinh hiéu chinh véi muc dich két qua moé phong sat hon vai két qua thi
nghiém. Do d6, luan an str dung két qua thi nghiém Karami va nnk [81] vdi cép luu
lwong Q;=0.035m’/s (Bang 2-1) dé hiéu chinh. M6 hinh FLOW 3D dugc hiéu chinh
thong qua viéc lya chon mo hinh r6i, md hinh van chuyén bun cat va diéu chinh hé
s6 nham tuyét d6i. Chi tiét cta viéc hiéu chinh thé hién tai Phuy luc 2 va 3.

- Két qua mé phong thoi gian x6i dat trang thdi cdn bang:

Thoi gian x6i 1a thong s6 quan trong trong cac nghién ctru. Trong qua trinh
nghién ctru thi nghiém cua Karami va nnk [81], thoi gian dat dén trang thai can
bang 1a 3000 phat. Vi mo hinh toan, sir dung tiéu chi bién d6i d6 cao 1ong dan rat
nho dudi 1% tng véi 15% thoi gian md phong thi coi nhu dat trang thai cAn bang.

Duya trén biéu d6 thoi gian x6i ctia mo phong sé Hinh 2.14, xac dinh duoc thoi gian
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m6 hinh Flow-3D dat t6i x6i can bang 13 1350s.
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Thai gian (s)
Hinh 2.14: Biéu do thoi gian phat trién x0i.
- So sdnh vdn toc dong chay:

Van toc dong chay dugc do dac theo mit cat ngang cach day long din
khoang Z= 2cm, tai cac vi tri X, X, X5 va X4 (s liéu thé hién trong phan Phu lyc 2,
so d6 Hinh 2.9 va Hinh 2.15) tinh tir dau kénh dan. Trong Bang 2-7 va Hinh 2.15, 13
két qua so sanh giita Flow-3D (LA) cta luan an, *Flow-3D cta Hanif Pourshahbaz
va nnk [42] va cac két qua thi nghiém mo hinh vat 1y ctiia Krami va nnk.

Duya trén cac tham s6 mo hinh va phuong phap danh gid, luan an dung sai sd
trung binh quin phuong RMSE, trung binh cua sai sd tuyét déi MAE va binh
phuong hé s twong quan R* dé danh gia tinh hiéu qua ctia mo hinh toan. M6 hinh
cho két qua tdt 14 mo hinh dat duoc sai s6 RMSE va MAE nho. Gia tri R’ cang cao
cho thdy mo hinh sir dung dé phan tich cho két qua déng tin cay.

_ ?—1(Ei B Ni)z

=1 — — (2-27)
?:1(51' - Ei)z

RZ

n
1
i-1
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n
1
RMSE = ;Z(Ei _N)? (2-29)
i—1

Bang 2-7: Phan tich sai s6 két qua van toc giita Flow-3D (LA) cua ludn an voi
*Flow-3D cua Hanif Pourshahbaz va dir li¢u thi nghi¢m

Mat cit *Flow-3D cua Pourshahbaz Flow-3D (LA) cta luan an
- *RMSE *R* RMSE R’
X 0.040 0.855 0.016 0.975
X5 0.059 0.828 0.038 0.928
X3 0.063 0.810 0.036 0.937
X4 0.041 0.897 0.019 0.978
Trung binh 0.051 0.848 0.027 0.955
X2 « TN
ol B s
1 o
.80 0g |
0.60 + 06 |
0.40 + N 04 |
0.20 + Flow-3D(LA) 02 T
------- *Flow-3D ’ U @)
0.00 . : : s
U (m/s) 0.0 ‘ :
0.00 0.20 0.40 0.60 0.00 090 0.40 0.60
X3 e TN
— Flow-3D(LA)  =lI.
U — *Flow-3D £
> T 0.
0.8 + ‘
0.6 + .
04 | . 2 ™
| ' Flow-3D(LA)
0.2 ,t ------- *Flow-3D
Je ‘ ~ U(mfs) | 0.0 ‘ ‘ :
0.0 0.00 0.20 0.40 0.60
0.00 0.20 0.40 0.60 U (m/s)

Hinh 2.15: Vén tdc day tai cic mit cit ngang X, X, X3 va X, (Q,=0.035m’/s)
- So sanh chiéu sdu x6i cuc bé Ién nhat:
Sau trang thai can bé“mg, gia tri chiéu sdu x06i cuc bd 16n nhat Flow-3D 1a
0.14m thap hon 10% so véi két qua thi nghiém 1a 0.156m. Hinh dang x6i c6 thé
thay trong Hinh 2.16.
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Packed sediment Net Height Change Selected (m)

-0.099 -0.058 -0.018 0.023

2. \ ="

b) Mo h1nh toan Flow- 3D

a) Mo hinh vat ly
Hinh 2.16: Hinh dang x6i xung quanh khu vic mé han (Q;=0.035m’/s)

Tu Hinh 2.17 cho théy, chiéu sau x6i toi da khu vuc moé han thir nhat, thir hai
va thtr ba 1an luot 13 0.14 m, 0.005 m va 0.025 m.

0. 140 0.099 -0.058 -0018 0.023

T -

Hinh 2.17: X6i cuc bd tai cac mé han thir 1, mo han thir 2 va mo han thir 3

Bang 2-8: Phan tich sai sb két qua chiéu siu x6i cuc bo cua Flow-3d trong luan an

v6i *Flow-3D cua Hanif Pourshahbaz va nnk, 2017[42] va dir li€u thi nghiém

TT Mo hinh dy(m) dp(m) dg(m) MAE RMSE R’

1 Experimental 0.156 0 0.026 - - -

2 *Flow-3D (Hanif) 0.13 0.005  0.023 0.0090 0.0134 0.8807

3 Flow-3D (lugn 4n) 0.14 0.005  0.025 0.0063 0.0098 0.9088

So sdanh chiéu sdu x6i long dan:

Dé theo ddi su thay d6i do cao 10ng dan, 4 mit cit ngang va doc & trudc va
sau khi thu hep boi cong trinh mo han duge chon 1a X, X3 va Y, va'y, (thé hién so
dd Hinh 2.9).
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Mit cat X,-X, Mit cat X;-X,
0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 0.9 0 02 04 06 08 1
0.02 T T T T T T T 1 0.02 T T T T 1
8.00 + L ‘_‘_‘ E 0+ %2 s so
N.o2 + o .- N.02 - ' -
> 7
-0.04 + i -0.04 + %4
-0.06 + * -0.06 + oo
/ X 4
-0.08 + [ -0.08 +
[
010+ A o Thinghigm 0.1 Thinghiém
-0.12 + ) Flow-3D (LA) -0.12 + Flow-3D (LA)
-0.14 L - - = - *Flow-3D -0.14 - - - = - *Flow-3D
Mit cit Y ,-Y, Mit cat Y,-Y,
4 42 44 46 48 5 525456 4 42 44 46 48 5 52 54 56
004 T T T T T T T ! 004 T T T T T T ”\ 1
_0.02 + A _0.02 + .
N Eol 4
N2 s/ Noo2 © N s
0.04 ! p 7
0.04 N -0.04 + - /o
-0.06 + -0.06 | ** e
-0.08 i nghié 20.08 - N
* Thi nghlem 0.08 \‘;‘/ L 4 * Thi nghlém
0.1 + - = = - *Flow-3D 0.1 -+ ¥ *Flow-3D
012 - Flow-3D (LA) o L ¢ Flow-3D

Hinh 2.18: Bién dong long dan giita két qua thi nghiém (Q,=0.035m’/s) v&i
Flow-3D (LA) cuta luan an va *Flow-3D cta Hanif Pourshahbaz va nnk, 2017 [42]

Bang 2-9: Phan tich sai s6 két qua chiéu sau x61

Miit ct *Flow-3D cua Hanif Pougshah Flow-3D (LA) cua luérzl an
' *RMSE *R RMSE R
X, 0.018 0.823 0.009 0.958
X3 0.011 0.818 0.007 0.931
Y, 0.007 0.820 0.005 0.893
Y, 0.019 0.811 0.013 0.901
Trung binh 0.014 0.818 0.009 0.921

Tir @6 thi Hinh 2.18 cho thay, két qua mo hinh Flow 3D (LA) cua luan 4n c6
su phu hop tot hon véi s liéu do dac thi nghiém so véi két qua mo hinh *Flow 3D
ctia Hanif Pourshah. Diéu nay c6 thé giai thich, voi cach chia ludi phu hop thanh 03
khéi ludi nhé gon, gdm ludi rat min cho khu vuc mo han (bé day nho) va st dung
lu6i thd cho doan kénh din vao da mo phong duge chinh xac hinh dang cong trinh
mo han va mién tinh toan quan tim, dan dén két qua mé phong tét hon so véi cach

chia thanh 02 khdi lué6i ctia tac gia Hanif Pourshah.
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(2) Kiém dinh mé hinh:
Viéc kiém dinh nhdm muc dich xac nhéan tinh phit hop ctia mé hinh, dugc mé

phong voi cap luu lugng Q,=0.046m’/s cua thi nghiém Krami va nnk.

X, X5 X, X

Béng 2-10: Két qua thi nghiém Karami va nnk [81], vé chiéu sau x6i Q,=0.046m’/s)

Mit cat doc (Y) Mit cat ngang (X)
TT " Mit cit | Mt cét " Mateat |y ot
biemdo |y 6 15m | v,-0.35m | Piemdo ﬁi/l_ (;‘ ife?nr;l X;=4.75m
1 4.00 0.000 0.000 0.0 0
2 4.20 -0.083 -0.042 0.50 -0.036
3 4.30 -0.145 -0.085 0.10 -0.05
4 4.35 -0.167 -0.118 0.15 -0.075
5 4.45 -0.176 -0.156 0.20 -0.1
6 4.60 -0.159 -0.191 0.25 -0.176 -0.125
7 4.70 -0.129 -0.224 0.30 -0.2 -0.157
8 4.80 -0.090 -0.231 0.35 -0.222 -0.18
9 4.85 -0.055 -0.217 0.40 -0.208 -0.21
10 495 -0.030 -0.193 0.45 -0.167 -0.208
11 5.00 -0.026 -0.175 0.5 -0.15 -0.18
12 5.10 -0.028 -0.160 0.55 -0.121 -0.15
13 5.20 -0.025 -0.144 0.6 -0.092 -0.108
14 5.40 -0.011 -0.127 0.65 -0.074 -0.08
15 0.7 -0.052 -0.06
16 0.75 -0.034 -0.05
17 0.8 0 -0.044
18 09 0 0

- So sanh chiéu sdu x6i cuc bé Ién nhat:
Kiém dinh két qua chiéu sdu x6i cuc bd 1én nhat cua Flow-3D 1a 0.216m
thap hon 4% so v&i két qua thi nghiém 14 0.225m. Hinh dang xéi c6 thé thay trong
Hinh 2.19 va Bang 2-11.
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Bang 2-11: Kiém dinh chiéu sau x6i cuc bd Flow-3D (LA) va dir li¢u

thi nghiém
TT M5 hinh dg do dg MAE RMSE R?
1 Experimental 0.225 0.029 0.072 - - -

2 Flow-3D (ludn an) 0.216  0.017 0.035 0.0213  0.0241 0.92

Packed sediment Net Height Change Selected (m)
0216 0.153 -0.089 0.026 0.037

I!\’eD\C.-pnsit'ic:n

¢) Mo hinh vatly d) M6 hinh toan Flow-3D
Hinh 2.19: Hinh dang x6i xung quanh khu viec mé han (Q,=0.046m’/s)

- So sdnh chiéu sdu x6i long dan.:
Két qua kiém dinh cta Flow 3D va dir liéu thi nghiém Krami thé hién trén
Hinh 2.20 va Bang 2-12.

Bang 2-12: Két qua kiém dinh chiéu siu x6i trén Flow-3D (LA) véi
dir liéu thi nghiém Krami va nnk

Mit cit Sai 56
R’ RMSE MAE
X, 0.908 0.023 0.022
X, 0.922 0.018 0.016
Y, 0.846 0.024 0.022
Y, 0.886 0.022 0.018
Trung binh 0.891 0.022 0.020

Dé theo di su thay ddi d6 cao long din, bon mit cit ngang va doc & trude va
sau khi thu hep duogc chon 1a X,, X3 va Y, va 'Y, (sé liéu thé hién trong Phu luc 2,
so d6 Hinh 2.9). Két qua cho thay, bién dong long din xung quanh mo han & khu

vuc dong chay it bi co hep, cuong do r6i nho ¢6 su phu hop tot hon voi sd liéu thi
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nghiém so v6i khu vuc dong chay bi co hep 16n, cuong do xody rdi cao. Su khac
biét nay c6 thé 1a do sy phirc tap dong chay 3D nhu: cac xody nudc cudng rdi do

cao co thé lam gidm do chinh x&c cia md hinh s6, hodc cac yéu to khac chua dugc

xem x¢€t trong cac cong thirc van chuyén bun cat.

T 0 0.2 0.4 0.6 0.8
T 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 N ‘ ‘ ‘ !
N — -0.010 1 ¢ Thi nghiém
* *
-0.010 + 20050 - % o Flow-3D (LA) % *
20.050 + . 0090 + ° ¢
N ¢ .
-0.090 + * -0.130 + *
20.130 -+ . 1 . ¢
0.130 A -0.170 AP
0.170 + ’ 0.210 + R
. * 1 1é
0210 + * e Thi nghi¢m 20.250 L
0250 Flow-3D (LA)
Mit cat Y,-Y, Mit cat Y,-Y,
4.004.204.404.604.80 5.00 5.20 5.40 5.60 4 42 44 46 48 5 52 54 56
004 T T T T T T T 1 T T T T T T T 1
= 0.02 *:
< 0% R £0.02 T N
0.04 + st ~0.06 .
. 01+ L
0.08 - . -0.14 + ¢ o
. )\ [
0.12 + . 0.18 + o
° -0.22 + o
016 - o * 4 Thinehic ¢ Thi nghié
. ghiém 026 + i nghiém
02 L Flow-3D (LA) 03 L Flow-3D (LA)

Mt cat X;-X;

Hinh 2.20: Kiém dinh chiéu siu x6i giira két qua thi nghiém (Q,=0.046m"/s) ctia

Krami va nnk vé1 Flow-3D (LA) cta luén an.

Nhdn xét, md hinh Flow 3D thé thé hién du bao kha tin cay vé chiéu sau x6i
xung quanh hé théng mo han so véi cac sé liéu thi nghiém cta Krami, véi do hdi
quy R* = 0.891, sai s tuyét ddi trung binh MAE chi 1a 0.002, d6 1éch chuin RMSE
13 0.022. Nhu vdy, mang dong chay sé thiét 1ap bang Flow 3D dam bao db tin cdy
dé str dung trong bai toan luan an nghién ciru vé b tri khong gian hé thong mé han

dén cau truc dong chay va hi¢u qua x6i sau long dan.
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2.3.3. Thiét lap cac bai toan md phéng trén mang dong chay sé

Pé thuc hién muc tiéu phyuc vu nghién ctru ciu trac dong chay va hiéu qua
x6i sau 1ong dan xung quanh cong trinh mé han dudi tic dong dong tridu, luan an
thiét 1ap mang dong chay sé 1ong cting mé phong ciu trac dong chay, phan tc van
tdc va thiét 1ap mang dong chay sb long dong mo phong chiéu sau x6i long dan
(Hinh 2.21).

1. Nghién ctru cau tric dong chay 2. Nghién ctru chiéu sau x6i long dan

Mang dong chay so Mang dong chay so

long cirng long dong
Phan tich cau trac Danh gia tac dong
dong chay xung cla bé tri hé théng
quanh MH don MH dén hiéu qua
. ~ x06i sau long dan
Phan tich cau trac
dong chay xung
quanh hé théng MH

Hinh 2.21: Céc nghién ciru trén mang dong chay sd.
2.3.3.1. Thiét ldp bai todn trén mdng dong chdy so long cirng
Mang dong chay sb long cung (vdt liéu day toan bé long dan thiét ldp khéng

x6i) str dung nghién ctru cdu trac dong chdy, phan bd vén téc va co ché tuong tac
gitta dong chay thuén nghich v&i cong trinh mo han.

(1) Cac truong hop nghién cuu:

- Trudng hop nghién cru véi mé han don: nham phan tich cau tric dong chay,
phan bé van tdc va co ché twong tac giita dong chay chay va cong trinh mo han don,
tir d6 1am co s& cho viée dé xuat tham sb b tri khong gian hé théng moé han phu

hop v61 muyc ti€u chinh tri.
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Hinh 2.22: C4u trac dong chay 3D xung quanh mé han don.

- Trudng hop nghién ciru v6i hé théng mé han c6 chiéu dai khong bang nhau:
nham phan tich cau trac dong chay va co ché hinh thanh khu nuéc vat (KNV) bao
trum toan bd hé théng mo han va chirng minh dugc tinh vu viét ctia khu nudc vat
bao trum so véi khu nude vat cuc bg gitta hai mé han thong qua viéc di sau phan
tich anh hudng cac tham sb bd tri (hudng goc, chiéu dai moé han khong bang nhau,

khodng cach gifra cdc mo han).

Hinh 2.23: Céu truc dong chay 3D xung quanh hé théng mo han.
(2) Diéu kién bién:

Céac bién luu téc va muc nude duge khéng ché nhu thé hién Hinh 2.24 va
Hinh 2.25. Bién luu téc va muc nudc truong hop dong chay don hudng lay tri s6

trung binh ctia bién luu tdc va muc nudce cia trudng hop dong chay thuin nghich.
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- - Dong 01 chiéu (don huong)
=—=Dong triéu (lnrdng thudn nghich)

Thoi gian t (s)

5000 1000 15000 2000 25000

Hinh 2.24: Van toc khong ché bién méang dong chay sb trong Flow-3D

0.50 ~

0.35

0.30

Mure nuée khong ché 1 (m)

- - -Déng 01 chiéu (don huréng)
=——Dong triéu (hirdng thuin nghich)

5000 10 000 15 000 20 000 25 000
Theoi gian t (s)

Hinh 2.25: Muyc nuéc khdng ché bién mang dong chay sb trong Flow-3D

Ghi chii: Cach xiy dung hinh dang dong triéu nghién ciru trén d6 thi Hinh

2.24 va Hinh 2.25 ¢6 lién quan dén khoang thoi gian phat trién x6i dat trang thai can

bang, van dé nay duoc xac dinh chi tiét trong bai toan mang dong chay sé long dong

& muc tiép theo.
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Khong gian tinh toan ciia md hinh tuong ty nhu trong méng dong chay vat 1y,
cach gan cac diéu kién bién nhu sau: bién thuong luu (X,,;,=V) dugc gén la van tde
triéu theo thoi gian (u~t) nhu Hinh 2.24; bién ha luu (Xpa=P) dugc dugc gan 1a
diéu kién bién ap suat voi chiéu cao cu thé ctia muc nudc triéu theo thoi gian (n~t)
nhu Hinh 2.25; bién thap nhét trén truc Z (day kénh) s& dugc gan diéu kién bién nhu
mot tuong cing: Z,i,.= W (Wall), bién cao nhét trén truc Z s& duoc gan nhu mot
bién d6i xing: Zym= S (Symmetry), bién theo phuong Y goém tudng bén trai véi
Y min= W (Wall) va tuong bén phai Y= W (Wall) thé hién ¢ Hinh 2.26a.

(3) Kich thuoc mo hinh

Kich thuéc mo6 hinh da Iya chon tai muc 2.3.2, kénh théng c6 mat cat hinh
chit nhat (LxBxH= 10.0mx1.0mx0.50m).
- Trudng hop bd tri mo han don dai 0,1m thé hién Hinh 2.26.

0.0 20 | 40 6.0 | 80 100
b) Mit bang

+
0.0 2.0 4.0 6.0 8.0 10.0
c) Mat cat doc
Hinh 2.26: Kich thudc moé hinh mang dong chay s (10ng cimg) cia moé han don
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Hinh 2.27: So d0 vi tri cdc mat cat ngang 1ay s6 liéu (mo han don)

- Truong hop bb tri hé théng moé han: thé hién trén Hinh 2.28.

Hinh 2.28: M6 hinh mang dong chay sb 1ong ctng (hé thong mé han).

2.3.3.2. Thiét ldp bai todn trén mdng dong chay sé long dong

Mang dong chay sé 10ng dong (vdt liéu day long dan thiét ldp la x6i) st dung
nghién ciru hiéu qua gia ting chidu sau x6i long dan giira cac phuong an bd tri hé
théng mo han khac nhau. Do chi so sanh hiéu qua twong ddi gitra cac phuong an bd
tri hé théng mo han, nén luan an léy chiéu siu x6i bun cat trung binh long dan cua
mot phuong an lam chuén (co s&) dé danh gia chidu sau xo6i bun cat do cic phuong

an bo tri khac tao ra.

a) H¢ th(f)ng mo han b) H¢ tl{éng mo han c¢) Hé thong mé han
161 LOI thang THA ’ 16m LOM
Hinh 2.29: Bién dong long dan theo cic phuong an bo tri khong gian hé thong

mo han khac nhau.



70

Cdch xdy dung hinh dang triéu nghién ciru diroc xdc dinh nhwr sau:

Theo pham vi nghién ciru ctia luan an 1a khu vuc cira song DPBBB thudc ché
dd nhat triéu déu. Vi vay luan an thyc hién nghién cuu kiéu dong triéu co ban la
nhat triéu déu, vai dao dong cua mot chu ky triéu gém mét 1an triéu 1én va mot 1an
triéu xudng (mot dinh triéu va mét chan triéu).

Tir két qua ctia nghién ctru [38] cho thiy, tac dong quyét dinh dén van dé x6i
do dong triéu 1 qua trinh thay d6i van téc dong chay, vi vay viéc khai quat cac diéu
kién dong chay chi can tip trung nghién ctru cho mot chu ky dé xem xét tac dong
cua gia tri van tdc 16n nhit V,,, khi tang dan khoang thoi gian chu ky triéu ma
khong nghién ctru 1ap lai nhiéu chu ky nhung van dam bao tinh tong quat ciia dong
triéu co ban, diéu nay thoa man theo cc nguyén tic sau:

+ Puong qua trinh van téc va myc nudc triéu cia dong triéu co ban duoc
tong quat dudi dang dudng cong hinh sin.

+ Van tdc 16n nhat cua dong triéu dong vai trd quyét dinh dén chiéu sau xoi,
qua d6 cho thay anh huong van téc dong chay tac dong cang lau thi phét trién x6i s&
cang 16n.

- Hinh dang dong triéu:

Duya vao phuong trinh truyén tridu da dugc thé hién chi tiét tai muc 2.1.1
duoc biéu thi béng ham sin hodc cosin. Vi vay, moé phong sb cling tao ra muc nudc
va van toc bién doi hinh Sin theo thdi gian dé mo ta cac diéu kién gidng thuc té.
Trong bai toan nay lga chon van tde va muc nude triéu déu (diéu kién 1y tuong),
tinh tong quat dugc biéu thi nhu sau:

u = U,y Sin( 2rt/T) (2-30)
H=H, + gsin(Znt/Tﬂt/Z) 2-31)
O day: Uy van tde 10n nhat (m/s); H, 13 muc nudc triéu trung binh (m);

A 14 d6 16m con triéu =H,ay - Hinin; T 14 chu ky triéu;

Pé khang dinh mo phong trén MHT mang dong chay sd phu hop véi két qua
thi nghiém trén MHVL mang dong chdy ctia Krami, luan 4n da st dung cac thong

s0 cua thi nghi¢m cho bai todn nghién ctru, cu thé nhu sau:
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- Xéc dinh kich thudc duong kinh hat bun cat dsy:

Puong kinh hat bun cat trong bai toan cia luan 4n lay theo thi nghiém
Karami va nnk [81] v&i dsg=0.91mm. Trong nghién ctru nay, do anh hudng cua bun
cat 1o ling dén chiéu sau x6i xung quanh hé théng moé han 13 nho hon nhiéu so voi
bun cat day, nén nghién ctru chi xem xét bun cat day véi dsg=0.91mm.

- Xac dinh van tdc 16n nhit U, trong chu ky hinh Sin:

Trong bai toan cta luan an sir dung két qua thi nghiém Karami va nnk [81]
voi dsg=0.91 co gia tri van tdc khoi dong U, = 0.358m/s lya chon 1a van tdc 16n
nhat U,y trong chu ky tridu hinh Sin (Upyy=U=0.358m/s).

- Xéc dinh muc nudc tricéu trung binh H,:

Muc nude triéu trung binh H,= Vy,+h=0.20 + 0.15= 0.35m (twong ung do
sau dong chay ldy theo thi nghiém Krami véi h = 0.15m, Vy,: chiéu day 16p cat day
12 0.20m; ¢ day cao trinh day kénh V4=0).

- Xac dinh khoang thoi gian chu ky triéu:
Time (_5}

—Phat trién chidu siu x6i dwdi dang tridu hinh Sin

Chidu séu xoi (m)

DT::'JS |

| " |
Hinh 2.30: So hoa phat trién ho x6i trong khoang %4 chu ky cua triéu hinh sin.
Theo Hinh 2.30 thé hién toc do phat trién chiéu sdu x6i ting manh thoi gian
dau, ttrc 1 biéu dd c6 d6 doc 16n trong khoang thdi gian mot phan tu chu ky triéu,
Dr2s), va hau nhu thay d6i kha nho trong cac khoang thoi gian con lai. Piéu nay co
thé giai thich 1 do van tdc bién thién ting dén gi4 tri 16n nhét V,,, trong khoang
thoi gian mot phan tu chu ky tridu. Trong mo phong nay, vi tri xac dinh chiéu sau

X06i can bang ¢ giita 1ong chinh ctia khu vuc bo tri hé théng mo han tai X=5.00m va
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Y=0.50m. Véi cac khoang thdi gian khac nhau cta phan tu chu ky tridu
Dr2s) =3600s; 4800s; 5400s and 6500s da dugc lua chon mo6 phong qua trinh x61

cho dén khi chiéu sau x61 can bang dat dugc.

0 1800 3600 5400
0880 B—f ]
\ Thoi gian T (s)
-1
2 + | ——B4tri S/L=3.0
23 1 —*—B) tri S/L=2.5
= —e—B6 tri S/L=2.0
24T | —o-BbwiS/L=1.5
&5 + B4 tri S/L=1.0
B6 |
<=
0_7 i
8 L D\D—D

Hinh 2.31: Bién dong thoi gian chiéu sdu x6i trén khoang Y chu ky triéu ctia

hé théng moé han bo tri theo S/L=1.0~3.0.

T Hinh 2.31 cho thay, chiéu sau x6i dugc ting nhanh trong khoang thoi
gian nay. Quan sat cac truong hop cho thiy, chiéu sau x6i can bang dat dugc sau
khodng thoi gian Drgsy= 5400s, thi chu ky T=4*D1,5=4*5400=21600s la thoi gian
can bang cho tat ca cac kich ban.

Tong hop céac thong so lua chon tinh toan trinh bay ¢ Bang 2-13 dudi day.

Bang 2-13: Cac thong s6 lua chon tinh toan

Chu ky triéu Van tdc triéu 16n nhat Muc nudc triéu trung | D9 16m tridu A
T (s) Us(max) (1M/s) binh n, (m)
21600 0.358 0.35 0.15
0.50 - 0.50
030 - 0.45 -
0.40 -
0.10 -
035 {8
-0.10 1 E 030 4T
-0.30 A \; 0.25 -
T
-0.50 : : . ©) 0.20 : : — L
0 5000 10000 15000 20000 0 5000 10000 15000 20000
a) Van toc trieu b) Muc nudc tricu

Hinh 2.32: Hinh dang dong triéu nghién ctru.
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Tinh toan theo cong thic 2-18 va 2-19 duoc thé hién trong Hinh 2.32 va sb

lidu trong phan Phy lyc 1.
(1) Diéu kién bién:

Xéc dinh gan cac diéu kién bién twong tu nhu thuc hién voi mang dong chay
s6 long cimg: bién thuong lwu (Xmin=V) dugc gan 14 van tdc tridu theo thoi gian
(u~t) nhu Hinh 2.32a; bién ha luu (Xmax=P) dugc duoc gan 1a diéu kién bién ap
sudt voi chiéu cao cu thé ciia myuc nude triéu theo thoi gian (n~t) nhu Hinh 2.32b.
Céc bién duoc thiét 1ap thé hién trén Hinh 2.33.

(2) Kich thuoc mo hinh
Kich thudc mo hinh lya chon theo muc 2.3.2, kich thuéc mo hinh (LxBxH=

10m x 1m x 0.5m), v61 L;=3m la doan long dong, mo6 ta trén Hinh 2.33.

V.

| 100m |
Khéi ludi 1

30m L

v
]
I I
e X

Hinh 2.33: Kich thudc mé hinh b tri hé théng mo han trong Flow-3D
(3) Kich thuoc luoi
Kich thudc ludi xac dinh theo muc 2.3.2, thé hién Hinh 2.33 va Bang 2-14.
Béng 2-14: Kich thudce ludi

Khéi ludi | Khéilugi | Khdilusi3 | Tongsé66 | Ty 18 6 canh | Ty 18 6 ludi

T T em) | 2 (cm) (cm) e Max | Ian can Max

1 4 2 1 1910000 1.04 1.00
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Hinh 2.34: So ¢4 mit cét ngang 1ay s liéu (hé théng mo han)

Nhir vdy, luan an da thiét 1ap dugc mang dong chay sé long ctng (cd dinh)
dé thuc hién muc tiéu nghién ciru cdu tric dong chay va mang dong chay sb long
dong (bién dang) dé nghién ciru chiéu sdu x6i long dan cua cac giai phap bd tri
khong gian hé thong mo han dudi tic dong dong triéu c6 dong chay thuan nghich.
2.4. KET LUAN CHUONG 2

1) V& co sé khoa hoc: luan an dé cap chi tiét vé phuong trinh truyén triéu va
cac qua trinh vat 1y anh hudng dén hiéu qua chinh tri cta cong trinh mé han. Vé
diéu kién khai dong bun cat xac dinh theo dd thi Shields va tinh toan theo cong thirc
Hanco. Tir két qua cac nghién ciru trude day véi dicu kién dong chay don hudng va
dong chay thuan nghich déu cho thiy, vé mtc d6 anh huéng cua duong kinh hat
bun cat dong nhat ds, dén chiéu sau x6i 1a khong dang ké. Day chinh 1a co so khoa
hoc dé luan 4n tham khao lua chon duong kinh bun cat hat tho (dsp=0.91mm) cua
thi nghiém Krami sir dung cho bai toan cia luan 4n nghién ciru chiéu sau xo6i xung
quanh hé thong mo han trén doan séng ving anh hudng tricu.

2) Vé phuong phap nghién ctru: luan an da di vao nghién ctru cac qué trinh vat
1y co ban anh huong dén hiéu qua chinh tri cia hé thong moé han, tir d6 lam co s
Iya chon sir dung mang dong chay s6 ho RANS bang m6 hinh Flow-3D dugc hiéu
chinh, kiém dinh v&i cac s liéu thi nghiém mé hinh vat 1y ciia Karami. Mang dong
chay s 10ng cig s& duge sit dung dé mo phong cau tric dong chay va mang dong
chay sb 1ong dong s& duogc sir dung dé mo phong chiéu sau x6i long dan theo cac

giai phap bd tri khong gian hé théng mo han.
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CHUONG 3. KET QUA NGHIEN CUU VE PAC TINH THUY LUC
VA HIEU QUA CUA HE THONG MO HAN TRONG CHINH TRI
POAN SONG VUNG ANH HUONG TRIEU

3.1. NGHIEN CUU PAC TINH THUY LUC KHU VUC CONG TRINH
MO HAN TRONG DOAN SONG THANG CHIU ANH HUONG TRIEU CO
DONG CHAY THUAN NGHICH

3.1.1. Pit vin dé

Céc nghién ctru trude day vé thay lyc mé han phan 16n déu tién hanh trong
diéu kién dong chay don hudng. Néu cong trinh mé han dugc xay dung trong ving
clra song anh hudng tridu thi dong chay c¢6 2 hudng thuan nghich. Trong diéu kién
d6, cau tric dong chay va dién bién long din xung quanh moé han s& nhu thé nao,
két qua nghién ciru hién con rat it. Tac gia Xiping Dou [36] cho rang, khi bd tri hé
théng mé han trong ving séng anh hudng triéu, hd x6i cuc bd ving mili mo han ¢o
pham vi 16n hon, nhung bdi lang trong pham vi anh hudng ctia mo han lai it hon,
thoi gian dé long dan dat dén can bang boi x6i 16n hon so véi truong hop doan song
c6 dong chay don huéng. Tac gia Zhangxin-zhou [71] x4y duyng mé hinh toan vé
dong chay r6éi mang bun cat nhan thay rang, dudi tac dong cua dong chdy thuin
nghich, x61 cuc bd ¢ vung xung quanh mo han c6 sy khac biét ro rét veé qua trinh x061
va hinh théi x6i, bdi so véi trudng hop dong chay don hudng, cong trinh bao vé hd
x06i cuc bd dau mii mo han trong thuc té khong thé thiét ké theo céc chi dan trong
truong hop dong chay don huéng. Luén an nay da tham khao cac két qua nghién
clru da co, tién hanh nghién ctru dic tinh thity luc xung quanh mot mo han (mé han
don) duéi tac dung cta dong chdy hai chiéu thuan nghich nham b sung cac két qua
nghién ctru vé 1y thuyét thity luc hoc cong trinh moé han, tir d6 1am co sé cho viéc dé
xudt bd tri khong gian hé thong mé han phu hop véi muc tiéu chinh tri.
3.1.2. Nghién ctru dac tinh thiy lwc khu vee mé han trong song cé dong chay

don hwéng qua mé phong cia luan an

Trude hét, luan an thao ludn phan tich ciu trac dong chay xung quanh cong
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trinh mo han don trong diéu kién dong chdy don hudng théng qua tinh toan md
phong trén mang dong chay s 10ng cimg di gidi thiéu & muc 2.3.3 trong Chuong 2.
Ngodi ra két qua nghién ciru nay ciing so sanh mirc do tin cay voi két qua cia

nhiing nghién ctu trude day.

Hinh 3.1: Chiéu dai khu nuée vat sau mo han

Nhu Hinh 3.1 thé hién mo phong trén mé hinh toan xac dinh chiéu dai khu
nude vat sau mo han 1a 8,2 1an chiéu dai mo han. Két qua tinh theo cong thirc kinh
nghiém (1-4) cta tic gia Luvong Phuong Hau, tinh ra chidu dai khu nuéc vat sau mo
han trong nghién ciru ndy 1a 7 lan chiéu dai mo han. Piéu nay co thé giai thich, cong
thirc cia Luong Phuong Hau c6 thé chua xét cac thanh phan luc quan tinh phat sinh
do su tuong tac gitra dong chu Iuu va khu nuéce vat, trong khi nghién ctru cia luén
an trén MHT d4 thé hién ddy du cac thanh phan lyc va dung ban chat hon theo cac
yéu té chi phdi dén hinh thanh khu nuéc vat nén gia trj thién cao hon 1a hoan toan
hop 1y.

Mo ta cau tric dong chay: két qua mo phong cua luan an cho thiy, khi chiu
tac dung ngan chin cia moé han, dong chay trong mang s& xuat hién d6 dbc doc, do

déc ngang cia mat nude, nhu cac Hinh 3.2 va Hinh 3.3 thé hién, s6 li€u trich xuat
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theo so do bd tri mat cit Hinh 2.27.
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Hinh 3.2: BPuong mat nude theo phuong doc gan mo han
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b) Ha luu

Hinh 3.3: D6 ddc ngang mat nudc ¢ thuong, ha lvu mé han

Trén phuong doc, nuéc dang thugng luu mé han chu yéu xuat hién ¢ xung
quanh mé han. Ha luu mé han xuét hién ha thép muc nude o rét. Vé phia bo doi
dién voi mo han, mirc d6 ha thip muc nudc giam dan. Theo phuong ngang, &
thuong luu mo han, phia bo c6 mo han muc nudc cao hon phia ddi dién, & ha luu
mo han thi nguoc lai.

Nhu vay, nghién ctru nay phu hop véi két qua nghién ctru vé dic tinh dong
chdy xung quanh mo han dudi tac dong cuia dong chay don hudng trong nghién ctru
cua Luong Phuong Hau [4].

3.1.3. Nghién ctru dic tinh thiay lwc khu vec mé han trong song dnh hwéng
triéu c6 dong chay thuin nghich

Trong diéu kién dong chay don huéng, ciu truc dong chay tai ving phu can
mo han c6 thé duoc duy tri va phat trién on dinh, con trong diéu kién dong chay
thuan nghich, ciu trac dong chay ¢ mét hudng nao doé phat trién dén mot mirc do
nao do6 thi s& bi dong chay nguoc chiéu khdng ché va thay thé. Hai cau truc dong
chay lién quan dén nhau, khéng ché 1an nhau tao ra, cu trac dong chay rat phirc tap.
Sau déy 1a két qua mé phong cua luan an vé cu trac dong chdy xung quanh mo han

cho dong chay thuan nghich.
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Triéu rt >

Hinh 3.4: Cau triic dong chay 3D ctia khu nuée vat (KNV) tao ra boi mo han don

(triéu rat).

a) Triu rat manh ¢) Triéu dang manh

b) Van triéu

Hinh 3.5: Qua trinh thay déi luu téc khu vire mé han trong diéu kién dong triéu

Hinh 3.6: Cau trac dong chay 3D cua khu nude vat (KNV) tao ra boi mo han don
(triu dang).
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3.1.3.1. P$ doc mit nwéc phwong ngang.

Trong doan song anh hudng triéu, sau khi xay dung mo han, khi tridu rat,
muc nudc thuong luu phia bo c6 mo han do bi mé han chan lai s€ cao hon muc
nuéc phia by ddi dién. Sau khi dong chay di qua mé han, ha lvu mo han hinh thanh
ton that cot nude rd rét, muc nude phia bd ¢6 mo han thép hon phia bo ddi dién,
turong ty nhu trudng hop dong don hudng, sb lidu trich xuit theo so d6 bd tri mat
cit Hinh 2.27.

~+Tricu bat dau rat  +Triéu ding manh

i =Triéu rat manh ~ ~Triéu bt dau Ién
45.00 |

o 1 l-‘-—d"
= _ ,
g 4000 |
\g i e e e e e e S S U !
|
o |
=2 20 ¢ Mé Han ||
£ 3000 -

; S ey
25.00 | | -

(.00 0.20 0.40 0.60 0.80 1.00
Khoing cich (m)

a) Mit cat A-A

<Tricu bat dau rat  +Tricu ding manh

=Tri¢u rut manh —~Tricu bit dau 1én
45.00 i
= |
= 40.00 - i ¥
E 35.00 L o e e e g o s |
§‘ > s g
= 30.00 (M6 Han |
25.00 | | | | |

0.00 0.20 0.40 0.60 0.80 1.00
Khoing cich (m)

b) Mit cit A’-A’

Hinh 3.7: D6 dc mit nuwéc phuong ngang tai Mit cat A-A va A’-A’ &
khu vuc mo han
Nhu Hinh 3.7 thé hién, khi bat du triéu rut chuyén sang triéu dang, khu

nudc vat ha luu mo han bién dong tang lén cia muc nudc tuong do6i nhanh, myc
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nudc cao hon muc nudc phia bo dbi dién. Phia thuong luu, myuc nudc phia bo co
mo han bién d6i cham va thap hon muyc nudc phia bd dbi dién. Khi triéu dang manh,
xu thé dudng mit nude trén phuong ngang mang ngugc véi khi tridu rat manh. Khi
bat dau tridu dang chuyén sang triéu rat, duong mit nudc phuong ngang Mang dong
chay twong ddi 6n dinh. Hinh 3.7 thé hién d6 déc mit nuéc phuong ngang tai mit
cit A-A va A’-A’ ¢ thuong va ha luu mo han.

Phan tich qué trinh bién d6i dudng mit nudc phuong ngang trong qué trinh
triéu dang va rut ta thiy: phia thuong lvu mo han, chénh 1éch tridu phia by c6 mo
han nho hon phia bo doi dién, con ¢ ha luu mé han, chénh 1éch triéu phia mé han
16n hon phia bo d4i dién. Phia bo ¢6 moé han, su thay d6i muc nude & ha luvu mé han
¢6 bién do nho hon so voi thuong luu. Chénh 18ch tridu khu nude vat (15.51cm) 16n
hon so v&i khu vuc nudc dang ¢ thugng luu (12.56cm). Phia bo d6i dién véi mo
han, chénh l&ch triéu (14.14cm) thién 16n hon so véi thugng Iuu (13.83cm).
3.1.3.2. Dj doc mit nwéc phwong doc.

Do sitc can dong chay ctia mo han, thuong ha luu mé han s& xuat hién khu
vuc nudc dang va khu vuc nude ha, nhu Hinh 3.8 thé hién. Khi myuc nuée ha gép,
do d§ sdu mang dong chay ndng, pham vi nudc dang va nudc ha & thuong ha luu
tuong doi 16n. Pham vi ving nudc dang khoang 3m, pham vi nudc ha & ha luu dai
khoang 4m. Khu vuc nudc ha tuong ddi dai, bién dd ha thép muc nudc ¢ ha lvu mo
han 16n hon bién d§ dang nudc ¢ thuong luu.

Khi muc nudc ding manh, d6 sdu trong mang dong chay twong ddi 10m,
pham vi dang ha muc nudc ¢ thuong ha luu moé han tuong ddi nho. Pham vi ha thép
muc nudc thugng luu méd han dai khoang 3,6m pham vi nudc dang ¢ ha luu mé han
dai khoang 2,6m. Su bién d6i muc nudc & thuong ha lvu mo han chi han ché & phu
can mo6 han. Khi cach chiéu rong mang dong chay y=0.5m, sy thay d6i muc nudc da
rat nho va gan nhu khong chiu tic dong ciia mo han (s6 liéu trich xuét theo so d6 bd

tri mit cat Hinh 2.27).
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—Triéu bit daurut ----Triéu dang manh
Triéu rat manh ----Trieu bét dau dang
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Hinh 3.8: Do dbc mit nude phuong doc khu vuc mo han
3.1.3.3. Trwong luu téc

Truong hop triéu rat manh, sau khi dong chay di qua moé han, dudi tac dong
ctia mo han, tir miii mé han vé ha luu, dong chay hinh thanh khu vuc dong ting toc
r0 rét. Phia thuong luu mo han, do bi than mo han chin ngang, luu tbe giam nho.
Phia ha lvu mé han dong chay giam toc hinh thanh khu nudc vat 16n, chiéu dai khu
nuéc vat bang 7,5L (L 1 chiéu dai mo han), ngian hon chiéu dai khu nuéc vat trong
truong hop dong don huéng, nhu Hinh 3.4 va Hinh 3.9a thé hién.

Khi muc nuée bit dau dang 1én, khu nude vat ha luu mo han dong chay
nguoc tir ha luu di 1én theo sat thanh mang dugc ting cuong, dong di vé ha luu cua
ky tridu rit giam xudng nhanh chéng. Do anh hudng d6, khu nudc vat ha luu mo
han dan thu ngan lai, ting thém chiéu rong va chuyén dong vé phia b ddi dién. Ha
luu va ddu miii mo han xuit hién dong nudc ngugc tuong ddi manh, nhu Hinh 3.5b

va Hinh 3.9b.
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Khi dong triéu dang manh, tuong tu nhu khi triéu rat manh, khu vuc luu tde
tang, thuong luu mo han xudt hién khu nudc vat co chiéu dai bang 7 lan chiéu dai
mo han, nhu Hinh 3.6 va Hinh 3.9¢ thé hién.

Theo su thay ddi ctia myuc nudce, thoi gian dau cua ky triéu rat, khu nudc vat
thuong luu mo han nhanh chéng giam nho, dong thoi di chuyén vé phia by ddi dién.
Thuong Iuu mo han va dau mii mo han xuét hién dong triéu ha tuong dbi manh,
nhu Hinh 3.9d thé hién. So véi dong don hudng, khu nudc vat dong chay thuan

nghich ¢6 chiéu dai nhoé hon, chimg té khu nuée vat khong duoc phat trién day du.

0.123 0.024 0.076 0.175 0.275 0374 0.474 .0154 -0.0092 -0.0030 0.0031 0.0093

" e £

a) Triéu rit manh b) Triéu bat dau dang
0.479 -1.3686 0.292 0,198 0.105 0.011 0.082  pps53 -0.0002 0.0050 0.0102 0.0153

g e, LR

¢) Tricu dang manh ~d) Triéu bét du rut
Hinh 3.9: Trudng luu téc khu vue mo han trong diéu kién dong triéu (m/s)

3.1.3.4. Bién dbi ciia itng sudt tiép dday

Ung suat tiép day long dan 1a can cir quan trong dé phan doan xu thé x6i boi
ctia long song. Trén Hinh 3.10 biéu thi Gng suat tiép day trén mang dong chay.

Khi triéu rat manh, truée miii moé han xuét hién khu vuc ting Gmg suét tiép rd
rét, do chénh tang cuc dai la 0,1+0,15 kg/(m.sz). Khu vuc chay ém cua thuong ha
lru mé han, Gng suit tiép day giam nho, hon nita pham vi giam nhé ¢ thuong luu
nho hon nhiéu so véi & ha luu, chung té khu vuc d4u miii m6 han hinh thanh vung

x6i, con thugng ha lvu moé han hinh thanh khu bdi ling.



O thoi diém bat dau triéu dang, ha luu mé han va dau mii mo han tng suit
tiép ting 1én rd rét, d6 chi yéu 1a vi ¢ thoi diém chuyén huéng dong chay, luu tdc
dong chay tai khu nudc vat ha luu mé han phat sinh bién doi. Diéu nay, chimg to
khi triéu rat chuyén sang triéu dang, miii mo han phat sinh x6i & mirc do nhat dinh.
Khi triéu dang manh, tng suét tiép day long dan ¢ thuong luu s& ting, tri sé 16n
nhét dat 0,1+0,15kg/(m.s%), nguoc lai tng suét tiép long dan ha luu moé han giam.

So voi trudng hop khi tridu rit manh, thi pham vi bién ddi cia Gmg suat tiép
day long dan khi tridu dang manh tuong ddi nho. O thoi diém bt dau triéu rat, ha
lru mo han va dau mii moé han, tng suit tiép day ting 1én, bién d6 ting nho hon voi
thoi diém bat dau triéu dang.

0.000 0.025 0.051 0.076 0.102 0.127 0153 0.00000 0.00045 0.00089 0.00134 0.00178

B | (A s 00 e

a) Triéu rut manh b) Tricu bat dau dang
0.000 0.025 0.050 0.075 0.101 0.126 0.151 0.00000 0.00043 0.00087 0.00130 0.00173

!

¢) Triéu dang 16n d) Triéu bit dau rat
Hinh 3.10: Bién do6i ting suat tiép day long dan trong di€u kién dong trieu

thuén nghich t (kg/m.s%)
Mot cach tong quat, do chiu anh hudng ctia dong tridu trong mang dong chay,
bién db6i cua tmg suét tiép ddy mo han co gia trj cuc dai vao thoi ky triéu dang manh
hodc rit manh. Vao thoi diém chuyén huéng, ving miii mé han va ving phia dén

dong, ing suit tiép ting 16n rd rét.
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3.1.3.5. Két qua cwong dp roi

Cuong d6 rdi thé hién sy rdi loan giita cac 16p ctia dong chay. Hinh 3.10 thé
hién cuong d6 réi dong déu khi chua bd tri mé han (diém R) va cuong do rdi cua
dong giam tdc sau khi bd tri cong trinh mo han thé hién tai khu nudce vat (diém R).

0.000 0.021 0.041

a) Chua b tri mé han b) B4 tri mo han
Hinh 3.11: Cuong d6 rdi r (m/s)

Tuong Gng voi md phong Hinh 3.11b, cudng d6 rdi bat dau thay d6i dang ké
tai mili m6 han va mac do réi ting 1én & khu nudc vat theo hudng dong chay, gia tri
cudng d6 rdi 16n nhat 1a 0.082m/s. Theo 1y thuyét dong ting tdc, dong giam tbc &
Chuong 2 muc 2.1.4 thi anh huong réi khi c¢6 cong trinh biéu thi thong qua hé sd
diéu chinh luu toc K,, s& c6 gia tri 16n hon 1. Trong mo phong mang dong chay sd
khi chua bd tri mo han, cuong do roi trung binh d0 sau cua dong déu r,,=0,005
(diém R), tuong tmg 1+3r.,=1.015; sau khi bd tri cong trinh mo han thi cuong do
roi trung binh dd sau tai vi tri khu nudc vat 1a r.=0,082 (diém R), twong ung
1+3r,,=1.246. Xac dinh K, theo cong thirc (2-7) co két qua:

u 1+3r, 1.246
K== Tes = 222 — 193

fes 1431 1015

Véi gia tri K, > 1 da khang dinh anh hudéng dong réi do b tri cong trinh mo
han, tao ra dong giam tdc co tinh 3D manh, xuat hién su tach dong, 16p x40 tron va
cac xoay truc dung hay goi 12 khu nudc vat, trong moi trudng hop mirc do réi s& rat
cao do su ton that dong ning cua dong chay. Lic nay hé sb diéu chinh luu toc K.,
tinh theo cuong do roi, s& ¢6 tri s6 16n hon 1.

Nhan xét: két qua nghién ctu vé dic tinh thuy lyc khu vuc cong trinh mé han
don dd mo ta chi tiét duoc cdu tric dong chay, co ché twong tac giita dong chay va

cong trinh moé han don trong doan song ving tridu ¢6 dong chay thuan nghich.
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3.2. NGHIEN CUU TAC PONG CUA BO TRi KHONG GIAN HE THONG
MO HAN DEN CAU TRUC DONG CHAY VA HIEU QUA XOI SAU LONG
DAN TREN DPOAN SONG THANG CHIU ANH HUONG TRIEU CO DONG
CHAY THUAN NGHICH

Mo han don di c6 tac dong dén dong chay, 10ng din véi nhitng dic tinh thay
lyc mo ta ¢ trén: duong mat nudc, van tde, ung suét tiép day va cuong do rbi, 1am
co s cho viée bd tri khong gian hé théng mo han trén doan song ving anh huéng
triéu. Muc nay tiép tuc xem xét tac dong dong chay dén bién ddi long dan cia hé
thong mo han bd tri theo: huéng goc, chiéu dai mé han khong bang nhau va khoang
cach gilra cdic mo han nham tao ra tac dong x6i sau long dan co loi cho chinh tri
song phuc vu giao thong thuy.

3.2.1. Cac truwong hop nghién ciru
3.2.1.1. Trinh tw nghién cvwu:

Céac murc do thu hep cia mo han d6i vdi dong song duoc biéu thi thong qua
ty 16 L/B (L chiéu dai m6 han, B 1a chiéu rong mang) phan anh truc tiép boi su ting
giam chiéu dai mo han, tac dong dén ciu trac dong chay xung quanh cong trinh mo
han, din dén chiéu sau x6i long dan khac nhau. Trong nghién ctru ndy, luan 4n danh
gia tic dong cua cac muc do thu hep dong chay dén chiéu sau x6i long din thong
qua 04 ty 1¢ L/B= 15%; 20%; 25% va 30%, day la nhitng ty 1¢ da dugc cac nghién
clru trude day lua chon & céc tai liéu [17],[52]. O day, nghién ctu khong xét dén
mirc d6 L/B>30% vi khi chiéu dai mé han 16n thuong gy mat 6n dinh ban than
cong trinh. Tuy nhién, néu nghién ctru day du 04 ty 18 (L/B) thi khéi lugng rat 16n,
do d6 nham giam khéi luong tinh toan nhung van dam bao tinh tong quat cua két
qua nghién ctru, ludn 4n da lya chon ty 18 thu hep (L/B=20%) dé nghién ctru chi tiét
(70 phuong an), tiép theo chon nhimng két qua dai dién dé nghién ciru cho cac ty 1¢
L/B=15%; 25%; 30%, trinh tu thé hién & Bang 3-1.

Béng 3-1: Trinh tu nghién ctru

(1) Nghién ctru ty 1€ thu hep dong chay | (2) Nghién ctu ty I¢ thu hep dong chay
L/B=20% L/B= 15%; 25% va 30%

Chi thuc hién nghién ctu Yéi hé théng
moé han giuqc Iuva chpn tor ket qua (L/B=
20%) nham giam khoi lugng tinh toan.

Nghién ctu chi tiét cac phuong an
bo tri h¢ thong mo han (70 phuong an).
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3.2.1.2. Cdc phwong dn bé tri

a). Cdc phwong dn bé tri: thé hién & Bang 3-2.

Tir két qua nghién ctru dic tinh thuy luc dong triéu cho moé han don & phan

trén muc 3.1 cho thay, chiéu dai anh hudng 16n nhét cia khu nude vat ¢6 pham vi
(7,5L) twong tng theo ca hai hudng thuan nghich 1a (15L). Dya vao co so nay, luan
an dé xuét hé théng mé han ¢6 cdu tao nhu sau: sb luong gém 05 moé han, bd tri
theo khoang cach tir S=(1~3)L v&i S 1a khoang cach giira hai mé han va L 1a chiéu
dai mo han, twong tng pham vi hé théng mé han tir (5~15)L, nhu vay hé théng mo
han dé xuét cua luan 4n dap ung duoc tiéu chi d6i ximg trén mat bang khi bd tri s6
lugng 05 moé han va dam bao nam trong pham vi anh huéng 16n nhét cia khu nude
vat d6i v6i dong chay thuan nghich 1a (15L), thé hién trén Hinh 3.12 dén Hinh 3.14.
Ngoai ra viéc lua chon sé luong 05 mo han ciing phut hop véi tong két thuc té cac
hé théng mo han da xay dung dé chinh tri cac doan can & nudc ta (thuong co sb
luong tir 03 mé han dén 05 mo han). Tiép theo, luan 4n tién hanh b tri khong gian
hé théng mé han (gém 05 mo han) véi cac tham s bo tri sau:

- Bb tri theo huéng goc mé han;

- B6 tri theo chiéu dai mé han khong bing nhau;

- BO tri theo ty 1& thu hep chiéu rong dong chay.

Bang 3-2: C4c phuong 4n bo tri khong gian

Phwong an Mo ta
, B6 tri theo 05 huéng goc 1a (45° 75° 90°, 120° va 135°),
Phuong an 1 A, \ ne A 1A 1
nghién ctru trong cung mdt diéu kién thuy luc.
B6 tri theo chiéu dai mo han khac nhau ¢ cac muc (25%L,
Phuone 4n 2 50%L, 75%L va 100%L), sap xép 161 va 1dm vao gitra hé
& thong, tmg voi 05 ty s6 (S/L=1.0; 1.5; 2.0; 2.5; 3.0) nghién
ctru trong cung mat di€u kién thuy luc.
. BS tri theo ty 18 thu hep chiéu rong dong chay, theo 04 ty sb
Phuongdn 3| | /5 1504: 20%: 25% va 30%).

b). Dinh nghia cich bé tri hé thong mé han cé chiéu dai khéng bang nhau
- Hé thong mo han 16i ky hiéu LOI, thé hién Hinh 3.12.

Céch bo tri: Trén mat bang sap x&p tang dan chiéu dai mo han bo tri 161 mé
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rong vao giita hé thong, dé thiy rd anh huéng ciia hé thdng mo han 16i dén céu trac
dong chay va chiéu sau x6i 10ng dan, ludn an xem xét bd tri tham sb chiéu dai mo
han nhu sau:
Mirc d6 16i 10n nhét tmg voi chiéu dai mé han dau tién & mtc 25%L (LOI-1).
Mirc d6 10i trung binh tng véi chiéu dai mé han dau tién & mic 50%L (LOI-2).
Mirc d6 16i nho nhat tng v6i chiéu dai mo han dau tién & mic 75%L (LOI-3).

——s—

’-*TS%L -
I
|
E
L_|

Hinh 3.12: Mo ta cach b6 tri hé théng mé han 16i LOL.
- Hé théng mo han thang ky hiéu THA, thé hién Hinh 3.13.

Trén mit bang b tri cac mo han co chiéu dai bang nhau, day la cach bd tri
phd bién trong thuc tién va chi ton tai duy nhat mot phuong an bé tri, do vay luan
an lya chon hé thong mo han thang THA lam chuan (co s¢) dé so sanh véi cac hé
théng mo han 16i LOI va 16m LOM.

Chiéu dai mo han bang nhau & muc 100%L (THA-4).
| § |

|——100%L -

@

Hinh 3.13: Mo ta cach bd tri hé théng mo han thang THA.
- Hé thong mo6 han 16m ky hiéu LOM, thé hién Hinh 3.14.

Trén mat bang sdp x€p giam dan chiéu dai mé han bo tri 10m thu hep vao

gitta hé théng va nguoc lai voi hé théng mo han 16i, dé théy rd0 anh hudng ctua hé
théng mo han 16m dén cdu trac dong chay va chiéu sau x6i 10ng dan, luin an xem
xét tham sb b tri chiéu dai mé han nhu sau:
Mirc @6 16m nho nhat tng v6i chiéu dai mo han ¢ gitra tai mic 75%L (LOM-5).
Mirc d6 16m trung binh tng véi chiéu dai mé han & gitra tai mérc 50%L (LOM-6).

Mirc @6 16m 16n nhat Gmg véi chiéu dai moé han ¢ gitra tai mirc 25%L (LOM-7).



(LOI1.0-1) dén (LOMI.0-7), tom tit cac phuong an tai Bang 3-3 va toan bd cic

&9

|

—

Nhu vy, véi mot gia tri khoang cach S=1.0L c6 07 phuong an bd tri tir

,—/
|

Hinh 3.14: M6 ta cach bb tri hé théng mé han 16m LOM.

phuong 4n nghién ctru thé hién Bang 3-4.

— TS

—

—

Bang 3-3: Tém tit cac phuong an bé tri theo chiéu dai mo han, tng véi S=1.0L

T ’ ’ Ky hiéu ’ Téng $0 TV s

Hé théng mo han | B tri | phia | Bdtrica2 | phuong an M
T . o S/L

bo phia bo

He théng mo han 1LOI1.0-1 | 2LOI1.0-1

| v 1LOI1.0-2 | 2LOI1.0-2 3 S/L=1.0
, 1LOI1.0-3 | 2LOI1.0-3 (S 1a khoang

H¢ thong md han cach gitra hai
2 thing THA ITHAL.0-4 | 2THA1.0-4 1 mo han, L 13

He théng mé hin 1LOM1.0-5 | 2LOM1.0-5 chiéu dai mo
307 lom LOM 1LOMI1.0-6 | 2LOM1.0-6 3 han)

1LOM1.0-7 | 2LOM1.0-7

1LOI1.0-1 1 ky hiéu hé théng mé han bd tri mot phia bd; 1LOII1.0-1 1a hé thong mo
han 16i; 1LOIL.0-1 13 ty s6 S/L; 1LOI1.0-1 14 ky hiéu murc d6 10i ctia hé thong.

3.2.1.3. Cdc trwong hop bé tri hé thong mé han:
6§ £ 7 4 4

thue hién vé6i 05 ty sé S/L=1.0; 1.5; 2.0; 2.5 va 3.0, twong tng viri 35 kich ban bd

a) Botri o1 bo (1B)

b ¢ 7 ¢4

¢ s ¢ 0

b) B tri ca 2 bo (2B)

Hinh 3.15: Cac trudng hop bd tri hé thong mo han.
Truong hop 1: B6 tri ¢ 1 bo (1B):

Pé nghién ciru tic dong hé théng mo han bd tri & 1 phia bo, cac md phong

tri tir (1ILOI1.0-1 dén 1LOM3.0-7, thé hién chi tiét tai Bang 3-4, Hinh 3.15a).
Trudng hop 2: Bé tri ca 2 bo (2B):

S kich ban twong tu nhu bd tri & 1 bd, gdm 35 kich ban tir (2LOI1.0-1 dén

21.OM3.0-7, thé hién chi tiét tai Bang 3-4, Hinh 3.15b).
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Bang 3-4: Cac phuong an bd tri cong trinh (hudng goc 90°)

Heé thong mo han (MH) véi chiéu dai khac nhau

_ Y Chidydy Chitw  Chicu l\ingu I\ng:)l:u  Bomiméhin
TT Ky hiéu ss/(i MH 1 dai dai ximg ximg ca 2 bén jbo (‘ZB) va
(L1) I\(/Eiz)z 1\(/15{3)3 MH 2 MH 1 chi 1 phia bo (1B)
(L4) (L5)
1 LOI1.0-1 25%L  625%L 100%L 62.5%L 25%L T & | & *
2 LOIL.0-=2 50%L 75%L  100%L  75%L  50%L LI B I
3 LOI1.0-3 75%L  87.5%L 100%L 875%L 75%L & & § 1 &
4  THAL.0-4 1.0 100%L  100%L 100%L 100%L 100%L B B 01 1 |
5  LOMI.0-5 100%L  87.5%L  75%L  87.5%L 100%L | g = &1 1
6 LOMI.0-6 100%L 75%L  S0%L  75%L  100%L | § &« 1 |
7 LOMI.0-7 100%L  62.5%L  25%L  625%L 100%L §| w - u 1
8  LOIl5-1 25%L  62.5%L  100%L  62.5%L  25%L
9  LOIL.5-2 50%L 75%L  100%L  75%L  50%L
10  LOIL.5-3 75%L  87.5%L  100%L  87.5%L  75%L
11  THAl154 15 100%L  100%L  100%L  100%L  100%L
12 LOMIL.5-5 100%L  87.5%L  75%L  87.5%L  100%L
13 LOMIL.5-6 100%L 75%L  50%L  75%L  100%L
14 LOMI.5-7 100%L  62.5%  25%L  62.5%  100%L
15  LOI2.0-1 25%L  62.5%L  100%L  62.5%L  25%L
16  LOI2.0-2 50%L 75%L  100%L  75%L  50%L
17 LOI2.0-3 75%L  87.5%L  100%L  87.5%L  75%L
18 THA2.0-4 20  100%L  100%L  100%L  100%L  100%L
19 LOM2.0-5 100%L  87.5%L  75%L  87.5%L  100%L
20  LOM2.0-6 100%L 75%L  50%L  75%L  100%L
21 LOM2.0-7 100%L  62.5%L  25%L  62.5%L  100%L
22 LOI2.5-1 25%L  62.5%L  100%L  62.5%L  25%L
23 LOI2.5-2 50%L 75%L  100%L  75%L  50%L
24 LOI2.5-3 75%L  87.5%L  100%L  87.5%L  75%L
25 THA2.5-4 25 100%L  100%L  100%L  100%L  100%L
26  LOM2.5-5 100%L  87.5%L  75%L  87.5%L  100%L
27  LOM2.5-6 100%L 75%L  50%L  75%L  100%L
28  LOM2.5-7 100%L  62.5%  25%L  62.5%  100%L
29  LOI3.0-1 25%L  62.5%L  100%L  62.5%L  25%L
30  LOI3.0-2 50%L 75%L  100%L  75%L  50%L
31 LOI3.0-3 75%L  87.5%L 100%L  87.5%L  75%L
32 THA3.0-4 3.0 100%L  100%L 100%L 100%L  100%L
33 LOM3.0-5 100%L  87.5%L  75%L  87.5%L  100%L
34 LOM3.0-6 100%L 75%L  50%L  75%L  100%L
35  LOM3.0-7 100%L  62.5%L  25%L  62.5%L  100%L
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3.2.2. Nghién ciru tic dong ciia hwéng géc mé han dén x6i siu long din

Mot trong nhitng muc ti€u chinh cua luan an 1a phan tich tac dong cua hudéng
g6c mo han dén ciu trac dong chay va murc d6 x6i xung quanh hé théng moé han, tir
d6 lwa chon mot hudng goc phu hop co tic dung gia ting chiu sdu x6i long din
trong song ving anh huéng tridu. Do d6, ludn an lwa chon thyc hién nghién ctru voi
05 hudng goéc so v6i phuong dong chay (45°, 75°, 90°, 120° va 135°) mé phong
trong cuing mot diéu kién thuy lyc.

Céc phuong 4n nghién ctru theo huéng goc moé han thé hién theo Bang 3-5.

Bang 3-5: Cac phuong an mo6 phong theo hudng goc mo han

TT Truong hop Hudng goc Vi tri goc Ty 1€ thu hep L/B
1 G45 45 Hudéng xuoi
2 G75 75 Hudng xuoi
3 G90 90 Vuong goc 20%
4 G120 120 Hudng nguoc
5 G135 135 Hudng nguoc

3.2.2.1. Két qua mé phéng céu tric dong chdy

Trong diéu kién dong triéu, co su khac biét vé cdu trac dong chay thé hién
qua bé rong mit cat ngang thu hep dong chi luu do hudng géc mo han tao ra va cd
xu huéng thay d6i theo hudng goc khac nhau.

Tir Hinh 3.16 thé hién mé phong cac huéng goc (G45~G135) cho thiy, bé
rong mit cat ngang thu hep do huéng goc mé han bién doi theo hudng dong chay
thuan nghich. Diéu nay thé hién v6i dong chay thuan thi bé rong mit cat thu hep do
hudng gée xudi (G45~G75) tao ra nho hon so voi hudng gde nguoc (G120~G135).
Nguoc lai, vo1 dong chay nghich thi bé rong mat cit thu hep do hudéng gboc xudi
(G45~G75) tao ra 16n hon so voi hudng goc nguoc (G120~G135). Qua d6 cho thiy,
cung mot huéng goc mo han tao ra van tdc dong chay 16n theo hudng thuin nhung
lai nhé theo hudng nghich va nguoc lai.

V6i huéng vudng goc (G90) goc mod han a=90° tao ra bé rong mat cat thu
hep dong chay 6n dinh twong tir nhau theo ca 2 huéng thuan va nghich, tirc 1 van
téc 16n nhat V., xuat hién tai mat cat thu hep ciing tuong duwong nhau theo ca 2

hudng dong chdy thuan nghich (Hinh 3.16).
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Velocity Selected (m/s)

0.008 0159 0.309 0.610

45°

o
n
w
w

B MR

N

~
—
~

90°

€)

|l

~
(9]
[

Dong chay khi tricu rat b. Dong chay khi tricu dang
Hinh 3.16: Phan b van toc: (1) p/an G435, (3) p/an-G90, (5) p/an-G135.

Packed sediment Net Height Change Selected (m)

0.115 -0.082 -0.049 0017 0016
111 45° lIIII
90°
135°
a. (‘)ngc réi sng phai b. Dong chay tir phai sang trai

Hinh 3.17: Bién dong long dan khu vyc b6 tri h¢ théng mo han
(cac moO phong hudng goc tir G45~G135 the hién chi tiét tai Phu luc so6 4)
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3.2.2.2. Két quda mé phdng bién dpng long din

Tac dong dong triéu thuan nghich tao ra hinh dang day long dan phat trién
x6i theo ca hai phia, diéu nay khac biét so v6i dong chay don huéng chi phat trién
x6i vé mot phia. Tuong Ung véi nira chu ky triéu ddu dong chdy c6 hudéng thuin
1am bun cat day dich chuyén tir trai sang phai, img véi nira chu ky tiép theo dong
chay c6 huéng nghich 1am bun cat dich chuyén nguoc lai.

Quan sat biéu d6 Hinh 3.17 cho thdy, véi hé thong mo han huéng goc xudi
(G45~G75) tao ra chiéu sau x6i long dan & nira chu ky dau nho hon so véi nira chu
ky sau. Nguoc lai, hé thong mé han hudng goc nguoc (G120~G135) chiéu sdu x6i
long din ¢ ntra chu ky dau 16n hon so v&i ntra chu ky sau. Diéu nay hoan toan phu
hop voi mo ta cau trac dong chay, 1a do tic dong hudng goc moé han tao ra van toc
dong chay 16n theo hudng thuan nhung lai nho & hudng nghich va nguoc lai.

Chiéu sau x6i trung binh 16ng dan

8
_ 6
g
S 4
3
N2
Goc 45 75 90 105 | 120 | 135
™ Nira chu ky dau 556 | 632 | 693 | 6.76 | 6.20 | 5.82
m Nira chu ky cuoi 573 | 6.48 | 6.96 | 6.57 | 5.97 | 5.68

Hinh 3.18: So sanh chiéu sau x6i trung binh 10ng dan giira cac huéng goc

Theo biéu d6 Hinh 3.18 thé hién, chiéu sau trung binh trong long dan ting
theo hudng goc tir (0°~90°) nhung giam xudng khi hudng goc tiép tuc ting tir
(90°~135"), tirc 1a hudng goc 90° tao ra chiéu sdu x6i trung binh long dan 16n nhat
ung voi gia tri la 6.96cm.
3.2.2.3. Nhin xét vé huéng géc mé han

Nhu vy véi phuong an bd tri hudng goc 90° (G90) da lam gia ting kha ning
x6i sau long dan c6 loi cho chinh tri séng phuc vu giao thong thiy. Sau day, luan 4n
Iira chon tiép tuc nghién cru bd tri khong gian hé théng mo han theo chiéu dai mo

han khong bang nhau véi didu kién giit ¢b dinh huéng goc 1a 90°.
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3.2.3. Nghién ctru gidi phap bd tri h¢ thong mé han véi chidu dai mé han
khéng bing nhau dén ciu tric dong chay va chiéu sau x6i long din

Dé nghién ctru tac dong cia bd tri khong gian hé thong mé han theo chiéu
dai mo han khong bang nhau dén cau trac dong chay va chiéu sau x6i xung quanh
hé théng mo han. Luén 4n dé xuit 03 cach bd tri hé théng mé han (hé théng mé han
16i LOL hé théng mo han thing THA va hé théng moé han 16m LOM) nhim xem xét
mirc do tac dong cua cac cua cac tham sé bd tri (chiéu dai mo han khong bang nhau,
khoang cach giita cac mé han). Khi xem xét anh hudng ctia mot tham sd b tri thi
cac yéu tb con lai duoc giit ¢b dinh.
3.2.3.1. Két qud mé phéng ciu triic dong chay

So v6i hé thong mé han thang thi cach bd tri hé thdng mo han 16i va hé thong
mo han 16m c6 sy khac biét 16n vé cau trac dong chay, thé hién qua khu nudc vat
hinh thanh déc dédo. C6 thé noi, khu nude vat 1a mot trong nhitng khu vyc quan
trong nhat cta hé thong mé han. Tac dong cta khu nudc vat 1am thay doi phan bd
van toc dong chu luu va anh hudng 16n t6i kha ning x6i sau long dan. Sau day, luan
an s& phan tich chi tiét cdu tric khu nudc vat dé danh gia anh hudng cta cic tham
s6 bo tri gom (chiéu dai mé han khong bang nhau, khoang cach giita cac mé han)
dén gia ting hiéu qua x6i sau long dan.

Két qua tinh toan, phan tich mirc d6 anh hudng cua cac tham sd bd tri dén
ciu trac dong chay dugc mé phong trén mang dong chay sb long cimg da gi6i thiéu
o muc 2.3.3 trong Chuong 2 s¢€ trinh bay lan luot & cac muc tiép theo, trong d6 hiéu
qua x6i sau long din dugc danh gia dya trén két qua phan bd van tbc dong chit luu,
thé hién Hinh 3.19 va Hinh 3.20.

(1) Anh heong ciia chiéu dai mé han.

DPé danh gia anh hudng cua chiéu dai mé han dén hinh thanh céu tric khu
nudc vat bao trum co6 sy khac bi¢t so voi cac nghién ctru trude. Luan an bd tri tham
s6 chiéu dai mo han khong bing nhau, dugc sip xép thay dbi theo (hé théng moé han
16i, hé thong mo han thing va hé thong mé han 16m, duge mé ta chi tiét tai Hinh

3.12 dén Hinh 3.14). O day, dé lam rd c4u triic khu nudc vat, tic gia tién hanh phan
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tich dai dién cho 1 phuong 4n bd tri hé théng moé han véi S=1.0L, ma khong mat

tinh tong quat cua van dé nghién cuu.

T —— —

c) Hé thong m6 han 101 LOL ’
Hinh 3.19: Cau trac khu nudc vat (KNV) khac biét gitra cac h¢ thong mo han.
Co thé nhan thay rang trong cung mét diéu kién thuy luc thi cach bo tri theo

chiéu dai mo han khong bﬁng nhau cua hé théng moé han 16m tao ra khu nudc vat
16n nhat. T quan sat Hinh 3.19 cho théy, hé théng mo han I6m tao ra khu nudc vat
bao trum toan bd hé théng v6i do rong lon nhét (bvimax) da ép va thu hep do rong
dong chi luu vé nhé nhit (Bey,) do d6 1am ting van téc dong chu luu dat V.
Diéu nay thé hién trén biéu d6 phan bd van toc ngang (m/c A-A, Hinh 3.20a), gia tri
van tdc img v6i b tri hé thong moé han 16m 16n hon gia tri van téc cua hé thong mo

han thang va hé¢ thong mo han 16i. Trén mat cat doc diém 1 va diém 2 biéu do van
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tdc cta hé thdng mo han 16m nguoc lai voi hé thong moé han thing va hé thong mo

han 151, twong Gng phan bd van tdc khu nudc vat ngugce hudng van toc dong chi luu.
D4y chinh 13 co s& chirng minh & vi tri diém 1 va 3 (Hinh 3.19 va Hinh 3.20b va d),

khu nuéc vat da chiém chd dong nghia véi dong chay chu luu bi thu hep, 1am ting

vén toc dong chu luu, day l1a uu diém ma cach bd tri hé théng mo han 10m tao duoc.

Diéu nay ciing dwoc thé hién tai mit cit gitta dong chu luu (m/c diém 2, Hinh 3.20¢)
biéu dd phan b van tdc ciia hé thong moé han 16m 1a 16n nhat. Nhu vay, cach bd tri

hé théng mé han 1dm di lam ting van téc dong chu luu, lam gia ting hiéu qua x6i

sau long dan so véi cach bd tri hé théng mo han thang va hé théng mo han 16i.

—&— Hé théng 16m (LOM1.0-7)

g —— Hé théng 16m (LOM1.0-7) - He thén. thing (THALOA)
N1 K 2 A et ong t‘éng .0-
5 HE thong thang (THAL.0-4) 2 o — — ]~ Hé théng 16i (LOIL.0-4)
- - - - Hé théng 18i (LOI1.0-1) £ -
050 1 2222000000 000000000tN Ng \I
______ I + /
Yl T e S o 1
[ \ 1
030 + ! : :
| 1 8 1 1
[} [} . [}
010 + | ° !
Mo han | Y (m) o '
. P — | | | | - o ] U (m)
(BO’ tral) : 6hin N - 1 L | |
-0.100: 0.20 040 060 0.8 ((g!(‘) phai) —-020 000 020 040  0.60
a) Mat cat ngang (A-A) b) Mait cdt doc diém 1
—*— H¢ thong 16m (LOM1.0-7) —— He théng I6m (LOM1.0-7)
0.50 H¢ thong thang (THAL.0-4) 2 Hé théng théng (THA1.0-4)
G, -~~~ He thong 16i (LOI1.0-1) > S - - - Hé théng 16i (LOI1.0-4)
N N o N
0.40 + I + '
(e 1
1
)
[}
(=] |
0.30 + A i .
< |
[
U (m) - / U(m)
0.20 | & | | g $- L4 | L
020 030 040  0.50  0.60 020 000 020 040  0.60

c) Mat cat doc diém 2 d) Mat cat doc diém 3
Hinh 3.20: So sanh van toc gitra cac hé¢ thong mé han.
Vi cach bo tri chieu dai mo han khdng bang nhau ctia hé thong mo han 161,

tao ra khu nudc vat & mot nira phia sau ctuia hé théng va hau nhu it anh huong dén
dong chu luu, nén van téc dong chinh giam, hiéu qua x6i sau long dan cia hé thong
mo han 16i ciing giam so v&i hé thong mo han 16m (Hinh 3.19a va Hinh 3.20).

Theo cach bd tri chidu dai mé han bang nhau cta hé thong mo han thang, thi
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khu nuéc vat chi hinh thanh doc l4p gitta hai mé han, didu nay ciing 1am giam kich
thude khu nudce vat, giam tac dong vao dong chu luu, van tde dong chinh gidm, lam
giam hiéu qua x6i sdu 10ng dan cta hé thong moé han thing so v6i hé thong moé han
16m (Hinh 3.19a va Hinh 3.20).

Nhur vdy, c6 thé két luan rang tham sé bd tri chiéu dai mo han khong bing
nhau tao ra ciu tric khu nude vat bao trim, 1am tang van tbe dong chu luu, c6 anh

hudng quan trong dén hi€u qua x61 sau long dan.

(2) Anh hweéng ciia khodang cach giita cde mé han.

Pé thdy rd6 muc d6 anh hudng cia khoang cach giita cac mé han dén cau
trac khu nudc vat, cac tham sd chiéu dai mo han khong bﬁng nhau va diéu kién
thuy luc dugc gitt ¢d dinh, chi khoang cach giira cac mo han lan lugt dugc thay doi
voi S=1.0L; 1.5L; 2.0L; 2.5L va 3.0L. Két qua phan tich mtc d¢ anh hudéng tham
s6 khoang cach gitta cac mo han S cua hé thong mé han 16i va hé théng moé han
16m duoc trinh bay cu thé dudi day.

Theo cach b tri hé thong 161 LOI véi chiéu dai mo han sap xép ting dan
vao gitra, thi chirc nang ciia mé han phia trudc dong vai tro nhu mo han bao vé cho
cdc mo han phia sau. Quan sat Hinh 3.21 cho thay, hé thong mé han 16i (LOI-1) c6
tac dong 1am chuyén hudng dong chay nho nhat, trong khi hé théng mé han 16i
(LOI-3) c6 tac dong 1am chuyén hudng dong chay 16n nhat. Piéu nay néi 1én vai
trd quan trong ctia moé han dau tién c6 chiéu dai cang 16n thi ¢ tac dong chuyén
hudng dong chay cang 16n.

Tir Hinh 3.21 cling cho thay, khi bo tri khoang cach S < 2.0L cua hé thong
mo han 161 LOI thi mé han phia trudc anh hudng 1én dén mo han phia sau, c6 tac
dung lam giam x6i cuc b tai dau miii mo han va hinh thanh duoc khu nudc vat
phat trién kha day du gitra cic mé han, nhung khi ting khoang cach 1én S > 2.5L
thi mo han phia trude giam mic do anh huong dén mo han phia sau, cac mé han
1am viéc gan nhu doc 1ap nén it tic dung lam giam x6i cuc b dén MH phia sau va

chi tao ra duoc khu nuéce vat nho cé xu hudng phat trién khong day du.
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_-z:mt___-_f

LOI2.0-1

—

¢) S=15L (L=10cm va S=15cm) d) $=2.5L (L—10cm va S=25cm) |
Hinh 3.21: Khu nudc vat tao ra boi hé thong mo han 101 LOI voi S/L=1. 0~3 0

——T
b) S= 20L (L=10cm va S= 20cm)

) e) S=3. OL (L=10cm va S= 30cm)
Hinh 3.22: Khu nudc vat (KNV) tao ra boi hé thong mé han 16m LOM véi S/L=1.0~3.0
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Quan sat Hinh 3.22 cho thiy, voi hé théng mé han 1dm LOM vé céu tric
dong chay c¢6 dic diém tuwong ti so voi hé théng moé han thing THA thé hién qua
dong chay chuyén hudéng manh va tao ra khu nuéc vat sau moé han dau tién (mo
han s6 1 va s 5 twong Gng v6i dong chay thudn nghich). Tuy nhién, hé théng mo
han 16m LOM sip xép rit ngin dan theo chiéu dai mé han vao giita di tao ra khu
nudc vat rong hon bao phu toan by khu vuc mé han khac biét véi khu nudce vat chi
hinh thanh giira cdc mé han lién tiép cua hé thng mo han thang THA, trong d6 hé
théng moé han 16m (LOM-7) tao ra khu nudc vét rong hon so véi cac hé thdng khac.
Khi b tri khoang cach S < 2.0L cuia hé théng mo han 16m LOM thi tao ra khu nuéc
vat 16n bao trum toan bd khu vuc mé han va xuét hién 1én nhit & truong hop
S=1.5L (LOM1.5-7), khu nudc vat nay c6 tac dung thu hep va tdng van tde dong
chi Ivu, 1am gia ting hiéu qua x6i sau long dan (xem Hinh 3.22a,b,c). Nhung khi
tang khodng cach S > 2.5L thi chi hinh thanh dugc khu nudc vat nho khong phat
trién day du dang chit S kém theo dong chay vao ra giita cac mé han, lac nay vai trd
khu nuée vat hau nhu khong con tac dong 1am thu hep va tang van toc dong chi luu.
(xem Hinh 3.22d,e).

Tém lai, c6 thé két luan tham sb khoang cach gilra cac mé han S, khi bd tri
gén nhau thi tao ra cdu tric khu nuge vat 16n. Piéu nay khéng dinh, c6 su khac biét
kha 16 vé khu nudc vat 16n bao trum duoc phat trién day du khi khoang cach gan
nhau (S < 2.0L va xuat hién 16n nhat & khoang cach bo tri S=1.5L) so véi khu nuéc
vat nho khong duoc phat trién day du khi khoang cach xa nhau (S > 2.5L). Nhu vay,
tham s6 khoang cach giita cic mo han S, ¢6 anh huong dén céu trac khu nude vat,
1am thay ddi van téc dong chu luu, tac dong dén hiéu qua x6i sau long dan.

(3) Quan hé giita bé réng khu nudc vit va bé réng dong chii hueu.

bé théy r0 tac dong gitra khu nudc vat va dong chu Iuu 1a quan hé phu thude
1an nhau khi cung xuét hién, luan 4n tién hanh phan tich anh hudng cua tham )
chiéu dai mo han qua cach bé tri (hé thong mé han thang, hé thong mé han 16m) va
tham s6 khoang cach giita cac mé han véi (S < 2.0L). Pay 1a nhitng tham sb da

dugc phan tich & trén 1a c6 anh huong quan trong dén quan hé bé rong khu nude vat
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va dong chu luu, 1a yéu t6 chinh tac dong dén hi€u qua x61 sau long dan.
KNV bao tram

Hinh 3.23: Bé rong khu nudc vat va dong chu Iuu khu vuc hé théng mo han.
Nhu thé hién Hinh 3.23, L 1a chiéu dai mo han, b, 13 bé rong 16n nhat khu
nudc vat, B, 1a bé rong co hep dong chu luu. O day, bé rong 16n nhat khu nudc vat
va bé rong co hep dong chi luu duge xem xét mot cach tuwong dbi so véi chidu dai
mo han L, con goi la bé rong khu nudc vat tuong ddi by/L va bé rong co hep dong
chu luu twong d6i B./L. Két qua tinh toan thé hién tai Bang 3-6.

Bang 3-6: Bé rong khu nuée vat va dong chi luu cta hé thong mo han 16m LOM

Ty Bé rong 16n nhat | Bé rong co hep nhat
TT P/an s6 | khunudc vat (m) | dongchuluu(m) | Ghicha
S/L by B=B-2b,
1 THA1.0-4 1.12L 7.76L
2 LOMI1.0-5 | 4 1.26L 7.48L
3 LOM1.0-6 | 1.30L 7.40L
4 LOM1.0-7 1.43L 7.14L
5 THA1.5-4 1.16L 7.68L
6 LOM1.5-5 1.31L 7.38L
7 | Lom1s6 | 1 1.38L 7.24L
8 LOM1.5-7 1.51L 6.98L
9 THA2.0-4 1.20L 7.60L
10 | LOM2.0-5 20 1.23L 7.54L
11 LOM2.0-6 | 1.27L 7.46L
12 | LOM2.0-7 1.40L 7.20L
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—#-bv/L bé ring lén nhit KNV, véi $1=1.0 -k bv/L béring 16n nhir KNV, véi §/L=1.3
- by/L bé réng lon nhit KNV, vdéi S1=2.0 —8—Bc/L bé réng co hep nhit dong chi heu, véi SL=1.0
—8—Bc/L bé ring co hep nhit dong chi hru, véi S/L=2.0 —#—Bc/L bé ring co hep nhit déng chi hrw, véi S/L=1.5
2.00 8.00
bv/L Eﬁ% Be/L
1.80 —
T - 7.00
1.60
_.-A - 6.00
1.40 — =
_‘A"H‘_F, = -‘ -
- BRI o
1.20 i
K _ -
.
1.00 . . - . 4.00
THA-4 LOM-5 LOM-6 LOM-7

Hinh 3.24: Quan hé giita bé rong khu nude vat (KNV) va bé rong dong chu luu cia
hé thong mé han 10m LOM.

Tir Hinh 3.24 mdi quan hé gitra bé rong khu nudc vat twong d6i va bé rong
dong chu luu twong d6i (bv/L~Bc/L) 1a quan hé nghich bién, phan 4nh su ting 1én
bé rong khu nudc vat lam thu hep lai bé rong dong chu luu va nguogc lai.

Qua duong quan hé cho thay, khi bd tri S=1.5L thi bé rong khu nudc vat 1a
16n nhét, gia tri bé rong khu nudc vat dat 1on nhat 1a bv,,=1.51L, ung voi bé rong
dong chi luu nhé nhat Be,y,;,;=6.98L clia hé thong mé han 16m (LOM1.5-7).
3.2.3.2. Két qud mé phéng bién dpng long déin

So véi cach bo tri hé thong moé han thang thi cach bd tri hé thong mo han 16i
va hé théng mé han 1dm c6 su khac biét vé bién dong long dan. Qua phan tich chiéu
sdu x6i cuc bd va chiéu sau x6i trung binh 10ng din s& 1am ndi bat vu diém cua cach
b6 tri h¢ thdng mo han ma luan an dé xuat. Két qua tinh toan, phan tich danh gia tac
dong cua bd tri khong gian hé thong mo han dén chiéu sau x6i long dan duoc mod

phong thong qua mang dong chay sb long dong (xem muc 2.3.3 trong Chuong 2).



102

(1) Chiéu sdu xéi cuc bj:

15.00
——S/L=1.0 —&—S/L=1.5 ——S/L=2.0 —«S/L=2.5 —=—S/L=3.0
g/ /:ﬂ
o ’k’/
§ 10.00 o S ——)//" —— > —
\g . e — N
& '
=
Q
<=
@)
5.00
2LOI)-1 | 2LOI)-2 | 2LOI):3 | 2THA)-4 |2LOM)-5|2LOM; -6 | 2LOM) -7
—o—S/L=1.0 9.28 9.03 9.12 10.29 10.41 10.54 10.62
—a—-S/L=1.5 9.45 9.10 9.26 10.43 10.55 10.90 11.50
—a—S/1=2.0 9.60 9.25 9.46 10.95 11.22 11.58 12.29
——=S/L=2.5 9.90 9.51 9.72 11.44 11.98 12.73 12.87
—=—S/L=3.0| 10.29 10.01 10.11 11.62 12.08 12.89 13.00

Hinh 3.25: Chiéu su x6i cuc bo 16n nhét ctia hé thong mé han bd tri 2 bén bo (2B)

15.00
——S/L=1.0 —#-S/L=1.5 —=—S/L.=2.0 —<S/L=2.5 —S/L=3.0

Bl
L
Nel
Ne)
Q
=.
Q
:é 10.00
o
= /___—k—‘/‘//.
& |
A~ e e
~ —

5.00

1ILOI)-1 | 1ILOI)2 | ILOI):3 | ITHA)-4 | 1LOM) -5 ILOM;-6 | ILOM)-7

——S/L=1.0 5.92 5.65 5.81 6.87 6.95 7.12 7.20
—=-S/L=1.5 621 5.83 6.01 6.95 7.25 7.71 8.10
—a—S/1=2.0 6.45 5.98 6.16 7.41 7.75 8.08 8.60
—>=S/1.=2.5 6.80 6.21 6.42 7.94 8.47 8.85 9.01
—*%—S/L=3.0 6.90 6.45 6.71 8.12 8.88 9.11 9.30

Hinh 3.26: Chiéu siu x6i cuc bd 16n nhét cia hé thong mé han bé tri 1 bén bo (1B)
Ghi chii: LOIy-1, ky hiéu A 1a ty s6 b tri khong gian A=S/L, S la khoang

cach gilra caic mo han, L 1a chi€éu dai méd han.
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Theo biéu dd Hinh 3.25 va Hinh 3.26, chiéu sau x6i cuc bd 16n nhat ctia hé
théng moé han 16i nho hon so véi hé thong mo han thang va hé théng mé han 16m.
Diéu nay phu hop véi mé ta thuy luc, 1a do cic moé han phia trude tac dong dén mo
han phia sau lam giam chiéu sau x6i cuc bd trong hé théng mé han 16i. Theo cach
b tri nguoc lai, chiéu sdu x6i cuc bo cta hé théng mo han 16m 16n hon so véi hé
théng mo6 han thang va hé thong mé han 16i.

Khi ting khoang cach gita cac moé han tir S=1.0L dén S=3.0L thi chiéu sau
x06i cuc bo ciing ting 1én twong tng. Tir dd thi Hinh 3.25 va Hinh 3.26, chiéu siu
x6i cuc bd nhod nhét xuét hién tai cach b tri gﬁn nhau S=1.0L &rng v61 hé théng mo
han 10, b6 tri ca 2 bén bd (2LOI1.0-2) ¢6 gia tri min 13 9.03cm va bé tri & 1 bén bo
(1LOI1.0-2) gi4 tri min 1a 5.65cm. Chiéu sau x6i cuc bd 16n nhét xuat hién tai cach
b6 tri xa nhau S=3.0L tng véi hé théng mé han 16m, bé tri ca 2 bén bo (2LOM3.0-
7) ¢6 gia tri max 1a 13.00cm va bd tri & 1 bén bd (ILOM3.0-7) gia trj max 1a
9.30cm. Nhu vay, chiéu sau x6i cuc bd nho hon xuat hién theo cach b tri hé théng
mo han 16i, nguoc lai chiéu sau x06i cuc bd 16n hon véi cach bd tri hé théng mo
han I6m.

Chiéu sau x6i cuc bod cia hé théng mo han 16i cling kha khac biét so vdi
chiéu sau x6i khi b tri hé théng mo han théng va hé théng mé han 13m, thé hién
qua vi tri x6i cuc bd 16n nhat ddu miii mo han gitra (mo han sb 3) cua hé thong mo
han 10, trong khi hé théng mé han 16m xuat hién ¢ mili mé han dau tién (mé han
s6 1 va s6 5, twong ung véi dong chay thuan nghich). Diéu nay 1a do hé thong mé
han 16i 1am chuyén hudng dong chay manh khi qua mo han sé 3, con hé thong mo
han 16m 1am chuyén huéng dong chay manh khi qua mé han sé 1.

Quan sat tir Hinh 3.27 va Hinh 3.28 cho thiy, do tinh chat ddi xtmg vé mit
bang bd tri, nén hinh dang x6i tao ra xung quanh hé théng mo han theo cach bd tri
& 1 bén bo (1B) ciing twong ty nhu khi b tri ddi xtimg ca 2 bén bd (2B). Piéu nay
thé hién qua vi tri chiéu sau x6i cuc bo 16n nhat ctia hé thong mé han 16i hinh thanh

dau mui mo han so 3.
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Packed sediment Net Height Change Selected (m)
BT

-0.130 -0.096 -0.061 -0.027 0.008

-

(2LOI1.0-1) véi S=1.0L (2THA1.0-4) véi S=1.0L (2LOM1.0-7) vé6i S=1.0L

T ———

(2LOI1.5-1) v6i S=1.5L (2THA1.5-4) v6i S=1.5L (2LOM1.5-1) véi S=1.5L

.-

g

(2LOI2.0-1) v61 S=2.0L (2LOM2.0-1) v61 S=2.0L

[— ‘%:Lm_\m_l — :

(2LOI2.5-1) v6i S=2.5L

(2THA2.5-4) v6i S=2.5L

R — 4
‘Y

"L = | et JL VIS
(2LOI3.0-1) v6i S=3.0L (2THA3.0-4) v6i S=3.0L (2LOM3.0-1) v6i S=3.0L
a) hé thong mo han b) H¢ thong mo han c) H¢ thong mé han
161 LOI thang THA 16m LOM

Hinh 3.27: Bién dong long din xung quanh hé théng mé han, bé tri 2 bén bd (2B)

(cac mo phong tir S=1L~3L thé hién chi tiét tai Phu luc s6 4)
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Packed sediment Net Height Change Selected (m)

-0.091 -0.041

(1LOI1.0-1) véi S=1.0L

(1LOI2.0-1) véi S=2.0L

(1LOI2.5-1) v6i S=2.5L

(1LOI3.0-1) v6i S=3.0L
a) He¢ thong mo han
161 LOI
Hinh 3.28: Bién dong long dan xung quanh hé théng moé han, bé tri & 1 bén (1B)

-0.066

(ITHA1.0-4) v6i S=1.0L

(ITHA1.5-4) véi S=1.5L

- s

-0.016

(1ITHA3.0-4) v6i S=3.0L
b) He¢ thong mo han
thang THA

0.009

(ILOM1.0-1) v6i S=1.0L

(ILOM1.5-1) v6i S=1.5L

(ILOM2.5-1) véi S=2.5L

(ILOM3.0-1) v6i S=3.0L
c) H¢ thong mo han
16m LOM

(cac mo phong tir S=1L~3L thé hién chi tiét tai Phu luc s6 4)
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Bang 3-7: Tong hop két qua chiéu sau x6i, bdi ctia cac hé théng mo han
bo tri d61 xtirng 2 bén bo (2B).

Cac phuong an

Chiéu sau x6i, bdi (cm)

T bd tri h¢ thong | Ty 1¢ bd X6 cuc bd Xo6isau | Boi khu vuc
mo han, bo tri ca tri S/L | ddu miii mo han |  long dan mo han

2 bén bo (2B) (16n nhét) (trung binh) | (trung binh)
1 2LOI1.0-1 9.28 4.84 0.57
2 2L0I1.0-2 9.03 5.72 0.78
3 2L.0I1.0-3 9.12 6.02 0.83
4 2THA1.0-4 S/L=1 10.29 6.58 0.90
5 2LOM1.0-5 10.41 6.91 1.01
6 2LOM1.0-6 10.54 7.57 1.16
7 2LOM1.0-7 10.62 7.76 1.42
8 2LOI1.5-1 9.45 4.92 0.56
9 2LOI1.5-2 9.10 5.81 0.68
10 2L.0I1.5-3 9.26 6.12 0.75
11 2THA1.5-4 S/L=1.5 10.43 6.52 0.82
12 2LOM1.5-5 10.55 7.03 0.88
13 2LOM1.5-6 10.9 7.71 0.95
14 2LOM1.5-7 11.5 7.92 1.04
15 2L0OI2.0-1 9.60 5.16 0.62
16 2L.0I12.0-2 9.25 6.13 0.71
17 2L0I12.0-3 9.46 6.25 0.78
18 2THA2.0-4 S/L=2.0 10.95 6.41 0.85
19 2LOM2.0-5 11.22 6.87 0.91
20 2LOM2.0-6 11.58 7.45 1.00
21 2LOM2.0-7 12.29 7.65 1.05
22 2L0I2.5-1 9.90 5.31 0.77
23 2L.0I12.5-2 9.51 5.95 0.82
24 2L.012.5-3 9.72 6.20 0.87
25 2THA2.5-4 S/L=2.5 11.44 6.27 0.88
26 2LOM2.5-5 11.98 6.44 0.83
27 2LOM2.5-6 12.73 6.35 0.77
28 2LOM2.5-7 12.87 6.27 0.71
29 2L0I3.0-1 10.29 5.35 0.81
30 21L.0I3.0-2 10.01 6.08 0.88
31 21.013.0-3 10.11 6.16 0.90
32 2THA3.0-4 S/L=3.0 11.62 6.25 0.91
33 2L.OM3.0-5 12.08 6.14 0.78
34 2L.OM3.0-6 12.89 6.08 0.72
35 2L.OM3.0-7 13.00 6.00 0.66
Chon 2LOM1.5-7 S/L=1.5 11.5 7.92 1.04

Ghi chii: S6 lidu chi tiét thé hién tai Phu luc 5.
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Bang 3-8: Tong hop két qua chiéu sau x6i, bdi clia cac hé théng mo han
bo tri 1 bén bo (1B).

Céc phuong an

Chiéu siu x6i, bdi (cm)

o | héthongmo | Tyleboti | Xoicuc bo Xoisdu | Boi khu vuc
han, bo tri 1 S/L dau miii mo han |  long dan mo han
bén bo (1B) (16n nhat) (trung binh) | (trung binh)

1 1LOI1.0-1 5.92 2.26 0.61
2 1LOI1.0-2 5.65 3.15 0.72
3 1LOI1.0-3 5.81 3.51 0.8
4 ITHA1.0-4 S/L=1 6.87 4.26 0.87
5 1LOM1.0-5 6.95 4.61 0.95
6 1LOM1.0-6 7.12 4.92 1.04
7 1LOM1.0-7 7.20 5.25 1.28
8 1LOI1.5-1 6.21 2.54 0.50
9 1LOI1.5-2 5.83 3.36 0.62

10 1LOI1.5-3 6.01 3.71 0.72

11 1THA1.5-4 S/L=1.5 6.95 4.18 0.77

12 1LOM1.5-5 7.25 4.60 0.83

13 1LOM1.5-6 7.71 5.25 0.91

14 1LOM1.5-7 8.10 5.51 0.98

15 1LOI2.0-1 6.45 2.64 0.56

16 1LOI2.0-2 5.98 3.55 0.60

17 1LOI2.0-3 6.16 3.75 0.66

18 1THA2.0-4 S/L=2.0 7.41 3.91 0.77
19 1LOM2.0-5 7.75 4.46 0.88

20 1LOM2.0-6 8.08 4.95 0.93

21 1LOM2.0-7 8.60 5.03 1.00

22 1LOI2.5-1 6.80 2.71 0.71

23 1LOI2.5-2 6.21 3.28 0.77

24 1LOI2.5-3 6.42 3.61 0.80

25 1THA2.5-4 S/L=2.5 7.94 3.75 0.81

26 1LOM2.5-5 8.47 3.94 0.75

27 1LOM2.5-6 8.85 3.8 0.71

28 1LOM2.5-7 9.01 3.67 0.66

29 1LOI3.0-1 6.90 2.76 0.73

30 1LOI3.0-2 6.45 3.21 0.78

31 1LOI3.0-3 6.71 3.32 0.82

32 1THA3.0-4 S/L=3.0 8.12 3.45 0.85

33 1LOM3.0-5 8.88 3.37 0.73

34 1LOM3.0-6 9.11 3.11 0.62

35 1LOM3.0-7 9.30 3.01 0.58

Chon | 1LOM1.5-7 S/L=1.5 8.10 5.51 0.98

Ghi chii: S6 liéu chi tiét thé hién tai Phu luc 5.
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(2) Chiéu siu x6i trung binh long déin:

Chiéu sau x6i trung binh 10ng dan dugc tinh bang gia tri trung binh cta cac
mit cét do dac (chi tiét sd liéu trich xuét theo so d6 Hinh 2.34, thé hién Phu luc 5).

Tir biéu d6 Hinh 3.29 va Hinh 3.30 cho thdy, chiéu siu x6i trung binh 10ng
dan cua hé théng mé han 16m 16n hon so véi cac hé théng mé han 16i va hé thong
mo han thang. Diéu nay phu hop v6i mé ta cau trac dong chay, 1a do cach bd tri
chiéu dai mo han 16m vao giita hé thong di tao ra khu nudc vét bao tram 16n, lam
tang van toc dong chu luu, 1am gia ting hiéu qua x6i sdu 10ng din. Theo cach bd tri
nguoc lai, chiéu siu x6i trung binh long dan cia hé théng mé han 10i nho hon so véi
chiéu sau x6i trung binh ctia hé thong mo han thang va hé théng moé han 16m.

Tir s6 lidu biéu @6 Hinh 3.29 va Hinh 3.30 cho thay, khi khoang cach giita
cdc mo han S < 2.0L, thi h¢ thdng mé han 16m cho hiéu qué ting chiéu sau xo6i trung
binh 1ong dan tét hon, dat 16n nhat tai S=1.5L @ng véi hé thong bd tri ca 2 bén bo
(2LOM1.5-7) ¢6 gia tri max 13 7.92cm va bé tri & 1 bén bd (1LOM1.5-7) 1a 5.51cm
(chi tiét Bang 3-7 va Bang 3-8). Nhung khi bb tri cach xa S > 2.5L thi hé théng mo
han 16m khéng con phat huy hiéu qua ting chiéu sau x6i long dan. Diéu nay c6 thé
giai thich rang, véi khoang cach b tri gan nhau S < 2.0L thi hé thong mé han 16m
tao ra khu nudc vat bao tram 16n, lam ting van toc dong chil luu nén thuc day kha
ning giy x6i sau 1ong dan, nhung khi khoang cach bd tri xa nhau S > 2.5L thi hé
théng mo han 1dm chi tao ra khu nuéc vt nho dang chir S, nén khong con phat huy
hiéu qua ting kha niang xo6i long dan. Nhu vay, véi muc tiéu gia ting kha ning xoi
sau 1ong din, duy tri giao thong thuy thi hé thong mo han 16m (LOM1.5-7) cho hiéu
qua t6t nhat.

Bién dong x6i 1ong dan cuia cac hé thdng mé han ciing kha khac biét thé hién:
v6i hé thong mo han 16i 10ng din bién dong manh ¢ giita hé thong khu vuc giita mo
han sb 3, trong khi hé thong mé han 1dm 1ong din bién doi toan bd khu vuc hé
thong moé han va 16n hon so véi hé thong moé han 16i. Dicu nay 1a do hé thong mo
han 16i 1am dong chay thu hep va ting véan tdc dong chu luu khi qua mé han sé 3,

trong khi hé thong mé han 16m 1am ting vén téc dong chu luu khi qua mo han s6 1.
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10.00
——S/L=1.0 —&—S/I=1.5 ——S/L=2.0 —«S/L=2.5 —==S/L=3.0
£
L
= %
O
Q
s.
Q ,
5 6.00 . > SO - =
24
=
6"
<
O
2.00
2L0Iy-1 | 2LOIy-2 | 2LOIy-3 | 2THA)-4 | 2LOM)-5| 2LOM; -6 | 2LOM, -7
——S/L=1.0 4.84 5.72 6.02 6.58 6.91 7.57 7.76
—a—S/L=1.5 4.92 5.81 6.12 6.52 7.03 7.71 7.92
—a—S/[=2.0 5.16 6.13 6.25 6.41 6.87 7.45 7.65
—=S/[=2.5 5.31 5.95 6.20 6.27 6.44 6.35 6.27
—%—S/L=3.0 5.35 6.08 6.16 6.25 6.14 6.08 6.00
Hinh 3.29: Chiéu siu x6i trung binh 1ong din cta hé thong mo han 16m LOM
bo tri ca 2 bén bo (2B)
10.00
——S/L=1.0 —#-S/L=1.5 —=—S/L.=2.0 —<S/L=2.5 —S/L=3.0
Bl
2
Nel
Ne)
Q
=)
Q
LE 6.00
|
5 1
2 /
6" —
5 % ‘ —
= —
2.00 ~
1LOIX-1 | 1LOIX-2 | 1LOIX-3 | ITHA)MA4 | 1ILOMA-5| 1ILOMM-6 | ILOMA-7
——S/L=1.0 2.26 3.15 3.51 4.26 4.61 4.92 5.25
—a—S/L=1.5 2.54 3.36 3.71 4.18 4.60 5.25 5.51
——S/[=2.0 2.64 3.55 3.75 3.91 4.46 4.85 5.03
—=S/1=2.5 2.71 3.28 3.61 3.75 3.94 3.80 3.67
—%—S/L=3.0 2.76 3.21 3.32 3.45 3.37 3.11 3.01

Hinh 3.30: Chiéu siu x6i trung binh 1ong dan cua hé théng 16m LOM
b6 tri & 1 bén bo (1B)
Ghi cht: LOI,-1, ky hiéu A 14 ty sb b tri khong gian A=S/L, S 1a khoang

cach gilta cac mo han, L 1a chiéu dai mo han.
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Tir Hinh 3.27 va Hinh 3.28 cho thiy, do tinh chit ddi xtmg vé mit bang bd
tri, nén hinh dang x6i 1ong dan tao ra bai hé théng mé han 16m theo cach bd tri & 1
bén bd (1B) ciling twong tu nhu khi bd tri ddi xtimg ca 2 bén bd (2B). Diéu nay thé
hién qua bién dong long dan chu yéu & khu vuc giita ctia hé théng mo han 16i va
bién dong toan bo 1ong dan véi hé thdng mé han 16m.

Nhdn xét, gia tri chiéu sau x6i trung binh 10ng dan giam theo cach bd tri hé
théng mo han 16i LOI, nhung lai tang 1én véi hé thong mé han 16m LOM tuong
tmg v6i khoang cach bd tri gifta cac mo han gan nhau S < 2.0L dat 16n nhit &
trueong hop S=1.5L (LOM1.5-7).
3.2.3.3. Mét sé két ludn vé tic dpng bo tri hé thong mé han déi véi chinh tri
long din

Céc thong s6 duoc xem xét dé lua chon giai phap bd tri hé théng mé han phu
hop theo cac tham sé bd tri: (1) Chiéu dai mé han khong bang nhau; (2) Khoang
cach giita cac mo han. Tur két qua téng hop tai Bang 3-7 va Bang 3-8 cho thay:

- Pé giam hi¢én tugng x061 cuc bo dau miii mo han, dé xuat st dung h¢ théng
mo han 16i (LOI). Cach bd tri trén mit bang sip xép ting dan theo chiéu dai mé han
16i vao gifta, nén mé han phia trude dong vai trd nhu mo han bao vé lam giam xo6i
cuc bd diu mii mo han phia sau, chiu sau x6i cuc bd nho nhat xuét hién tai cach
bb tri khoang cach gan nhau S=1.0L (LOI1.0-2). Nhu vay c6 thé thiy, chi phi gia cd
bao vé x6i dau miii mé han giam nho hon & cach b tri hé thdng mé han 16i.

- Pé gia tang hiéu qua xoi sau long dan, dé xuat str dung hé théng mo han
16m LOM (khi khoang cach b tri giita cac mo han gan nhau S < 2.0L). Cach bb tri
trén mit bang sip xép giam dan theo chiéu dai moé han 16m vao giira, tao ra khu
nuodc vat 1én bao trum toan bd khu vuc mé han, lam thu hep va ting van tbe dong
chu Iuvu nén thic day kha ning x6i sau long din, chiu sau x6i trung binh long din
16n nhat xuét hién tai cich bd tri khoang cach S=1.5L (LOM1.5-7). Nhu vay, giai
phap gia ting chiéu sdu x6i trung binh 1ong dan nén str dung hé théng mo han 1dm

s& cho hiéu qua tt hon.
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3.2.4. Nghién ciru anh hwéng mirc do thu hep chiéu rong long song cia
mo han
3.2.4.1. Diit vin dé

Bang cach thay doi muc do thu hep chiéu rong dong chay, diéu nay din dén
su bién dong 16n vé chiéu siu x6i long dan. Trong nghién ctru ndy, tac dong cua cic
mirc do thu hep dong chay dén chiéu sau x6i 1ong din, dugc danh gia ¢ 04 ty 18
L/B= 15%; 20%; 25% va 30% (L chiéu dai m6 han, B 1a chiéu rong mang). O day,
nghién ctru khong xét dén muc do L/B>30%, vi khi chidu dai mo han 16n thuong
gdy mit 6n dinh ban than cong trinh cling nhu tranh can thiép qua muc vao long
song tu nhién.

Theo trinh tu nghién ctru, luan 4n d3 mo phong chi tiét vai 70 phuong an bd
tri hé théng mo han & muc do thu hep L/B= 20% tai muc 3.2.3 cho két qua, véi 03
cach bo tri (S=1.0L; S=1.5L va S=2.0L) thi hé théng mo han 16m cho hiéu qua gia
tang chiéu sau x6i 10ng dan 16n hon so vi hé thong mé han thang va hé théng mo
han 16i. Vi vy, khi nghién ctru véi cac mirc do thu hep dong chay L/B=15%; 25%
va 30%, luan an chi thyc hi¢n nghién ctru theo 03 cach bo tri (S=1.0L; S=1.5L va
S=2.0L) tmg v6i hé thong mé han 16m (2LOM1.0-7; 2LOM1.5-7; 2LOM2.0-7) va
hé théng mo han thang (2THA1.0-4; 2THA1.5-4; 2THA2.0-4). Qua d6 so sanh hi¢u
qua x6i sau long din do tac dong bd tri hé théng moé han theo 04 murc do thu hep
15%; 20%; 25% va 30%.
3.2.4.2. Anh hwong mirc dp thu hep dong chdy ciia mé han

Tir s6 liéu Bang 3-9, véi cac mirc do thu hep dong chay 15%; 20%; 25% va
30%, thi chiéu sau x6i trung binh long din cta hé thong mé han 16m (2LOM1.0-7;
2L.OM1.5-7; 2LOM2.0-7) déu cho gia tri chiéu sau x6i 16n hon hé thong mé han
thang (2THA1.0-4; 2THA1.5-4; 2THA2.0-4). Nhu vay, hé thong mo han 16m co
hiéu qua gia tang chiéu sau x6i 10ng din tot nhat.

Bang 3-9: Chiéu sau x6i trung binh 1ong dan theo cac mirc d6 thu hep L/B

Chidu | T 18 Bo tri S/L=1.0 B tri S/L=1.5 Bo tri S/L=2.0
N Y€ '2THA15 | 2LOML.0 | 2THAL.5 | 2LOMI.5 | 2THA2.0 | 2LOMZ2.0
sau L/B
4 -7 4 -7 4 -7
Xoi | 15% 5.71 6.58 5.52 6.71 5.46 6.51
long | 20% 6.58 7.76 6.52 7.92 6.41 7.65
din | 25% 7.43 8.87 7.28 8.45 7.11 8.14
30% 8.83 9.95 8.52 9.63 8.30 9.12
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So v&1 mure do thu hep < 20% khi tang mirc d¢ thu hep tang 1én 25% va 30%,
thi chiéu sdu x6i trung binh 1ong dan c6 sy thay doi ¢ hé théng mo han 16m
(2LOM1.0-7; 2LOM1.5-7; 2LOM2.0-7). Cu thé, tai mirc d6 15% va 20%, phuong
an bé tri S=1.5L (2LOM1.5-7) cho gia tri chiéu sau x6i long dan twong ung (15% la
6.71cm) va (20% 1a 7.92cm) 16n hon cac phuong an bd tri khac (Bang 3-10). Khi
tang mirc d6 1én 25% va 30%, chidu sau x6i long dan 16n nhit xuat hién tai phuong
an bd tri mé han gan nhau hon S=1.0L (2LOM1.0-7) cho gi4 tri chiéu siu x6i 10ng
dan tuong Gmg (25% la 8.87cm) va (30% 1a 9.95cm). Piéu d6 khang dinh rang, véi
mirc d6 thu hep dong chay L/B < 20% thi phuong an bé tri S=1.5L (2LOM1.5-7)
cho két qua chiéu sau x6i long dan tét hon. Nhung khi ting muc do thu hep dong
chay L/B> 25%, thi ¢6 su chuyén dich sang phwong 4n b6 tri mé han gan nhau hon
S=1.0L (2LOM1.0-7) cho chiéu siu x6i long dan tot hon. Diéu nay co thé 1y giai
nhu sau, khu nuée vat 1on bao trim phat trién ddy da khi b tri hé thong mo han véi
ty s6 S/L nho, tao ra trao doi bun cat trén phwong ngang, 1am ting chuyén dong bun
cat trong long dan. Khi S/L 16n, khu nudc vat c6 xu huéng hinh thanh dang chir S
khong phat trién day du, lam giam hiéu qua hé thong mo han.

Bang 3-10: So sanh chiéu sau trung binh x6i long dan cua hé théng mo han
10m va thang vdi cac mue do thu hep dong chay khéc nhau

Chidu siu x6i Hé thong mo Mirc d§ thu hep dong chay L/B (%)
han 16m LOM 15% 20% 25% 30%
Xoi long dan 2L.OM1.0-7 6.58 7.76 8.87 9.95
(trung binh) 2LOM1.5-7 6.71 7.92 8.45 9.63
2LOM2.0-7 6.51 7.65 8.14 9.12

Theo cach bd tri hé théng mé han thing (2THA1.0-4; 2THA1.5-4 va
2THAZ2.0-4) tng v61 cac mac do thu hep dong chay 15%; 20%; 25% va 30% thi
chiéu sau trung binh x6i 1ong din 16n nhat déu xuat hién véi phuong 4n bd tri S=1L
(2THA1.0-4). Tur két qua trong Bang 3-11 cho thay, d6i v6i hé thng mo han thing
thi cach bd tri cdc mo han gan nhau hon S=1L sé& ¢6 tic dung lam ting chiéu siu x6i
1ong dan tot nhat.

Bang 3-11: So sanh chiéu sau x6i trung binh ctia hé théng mo han thang THA.

2 A~ _,. | Héthéng mo Mtre do thu hep dong chay L/B (%)
Chiéu sau x061 A
han thang THA 15% 20% 25% 30%
o X 2THA1.0-4 5.71 6.58 7.43 8.83
Xo6i long dan YTHALSA 5 5 > >
(trung binh) THA1.5- 55 6.5 7.28 8.5
2THA2.0-4 5.46 6.41 7.11 8.30
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Packed sediment Net Height Change Selected (m)

-0.091 -0.064 -0.038 -0.011 0.015

15%.2THA1.0-4 15%.2LOM1.0-7

15%.2LOM1.5-7

15%.2THA2.0-4 15%.2LOM2.0-7
a) Hé thng mo han thing THA b) Hé théng mo han 16m LOM

Hinh 3.31: Bién dong 1ong din khu vuc bd tri hé thong mo han dbi xtmg,

vo1 mue do thu hep dong chay L/B=15%.
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Packed sediment Net Height Change Selected (m)

20%.2THA1.0-4 20%.2LOM1.0-7

20%.2THA1.5-4 20%.2LOM1.5-7

20%.2THA2.0-4 20%.2LOM2.0-7
a) Heé théng mo han thang THA b) Hé théng mo han 1dm LOM

Hinh 3.32: Bién dong long dan khu vyc bb tri hé théng moé han ddi xung,
voi mue do thu hep dong chay L/B=20%.
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Packed sediment Net Height Change Selected (m)

25%.2LOM1.0-7

25%.2LOM1.5-7

e

25% 2THA2.0-4 25% 2LOM2.0-7

a) Hé thng mo han thing THA b) Hé théng mo han 16m LOM

Hinh 3.33: Bién dong 1ong din khu vuc b tri hé thong mo han dbi xtmg,
vo1 mue do thu hep dong chay L/B=25%.
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Packed sediment Net Height Change Selected (m)

0.138 -0.096 -0.054

b J -.-.ﬂ" "r—;

30%.2THA1.0-4 30%.2LOM1.0-7

30%.2THA1.5-4 30%.2LOM1.5-7

30%.2THA2.0-4 30%.2LOM2.0-7

a) Hé thong mo han thing THA b) Hé théng mo han 1dm LOM
Hinh 3.34: Bién dong 1ong din khu vuc bd tri hé thong mo han dbi xtmg,

vo1 mue do thu hep dong chay L/B=30%.
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3.2.5. Nghién ciru tinh toan tic dong ciia h¢ thong mé han dén xéi sau long din
3.2.5.1. Chi tiéu vé hiéu qud gdy x6i

Hiéu qua gy x6i ctia mdi giai phap cong trinh duoc danh gia bang hé sé Ve,
1a hé sb diéu chinh d6 sau sau khi bd tri hé théng mo han. Néu lay do sau xo6i tir giai
phap bd tri hé thong mo han thang THA 1a Ah,, con do sdu tir giai phap bd tri hé
théng mo han 16i LOI hodc hé théng mé han 1dm LOM 1a Ah,.

W, = Ahy/Ah,. (3-1)

V&i Wy, 1a hé s6 diéu chinh do sau.

Néu Wo, =1 thi d6 siu x6i long din cta cta hé théng mo han 151 va hé thong
mo han 16m duong véi do sau x6i do hé théng mo han thang;

Néu Wo, <1 thi d6 siu x6i long din cta cta hé théng mo han 1561 va hé thong
mo han 16m nhoé hon voi d6 sau x6i do hé théng mo han thang

Néu Wo, >1 thi d6 sdu x6i long din cta cta hé théng mo han 151 va hé thong
mo han 16m 16n hon véi d6 sau x6i do hé théng moé han thang. Piéu d6 hoan toan co
thé giai thich, khi b tri hé théng mo han 16i va hé théng mo han 1dm d3 tao ra cau
tric dong chay va khu nuéc vat khic biét, do d6 tic dong dén chiéu sau x6i long
dan cia cac hé théng mo han ciing khac nhau.

Ngoai ra, mirc do thay d6i chiéu dai mé han khac nhau din dén hiéu qua x6i
sdu 1ong dan cta cac hé thong mé han ciing khac nhau. Néu goi chiéu dai mo han 13
L, thi cac mirc do thay doi chiéu dai moé han twong Gng 13 25%L; 50%L va 75%L
dugc phan anh qua hé s6 K;, theo cac phuong an bb tri khac nhau:

L
K = L—g (3-2)

K;- 1& hé s6 bién ddi chiéu dai mé han
Lg- 14 chiéu dai mo han dau tién cta hé thong;
L.-1a chiéu dai mo han ¢ gitta ctia hé thong.
3.2.5.2. Hiéu qud gdy x6i sau long déan ciia hé thong mé han
Tir s6 liéu Bang 3-7 & phan trén, néu lay hé thong mé han thiang 1am co so,

r 1A A L , L A A y s \ \ x \ \ A
co h¢ so6 (K, = £=1) ung voi chiéu sau x0i trung binh long dan 1a Ah,, con chiéu
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sdu x6i cta cac hé thong mo han 16i va hé thong mo han 16m 13 Ah,, két qua tinh
toan hé s6 diéu chinh d¢ sau thé hién Bang 3-12.

Bang 3-12: H¢ s6 diéu chinh d§ sau x61 va hé s6 bién doi chiéu dai mo han (¥, ~

Ky)
Hg 56 H¢ s6 bién doi chiéu dai mo han K; =2
diéu g
chinhdd | Hé thong mo han16i LOI | (THA) | Hé thong mo han 16m LOM
sau
Yo, 0.25 0.50 0.75 1 1.33 2.00 4.00

S/L=1.0 |0.7356 | 0.8693 | 0.9149 | 1.0000 | 1.0502 | 1.1505 | 1.1793
S/L=1.5 |0.7546 | 0.8911 | 0.9387 | 1.0000 | 1.0782 | 1.1825 | 1.2147
S/L=2.0 |0.8050 | 0.9563 | 0.9750 | 1.0000 | 1.0718 | 1.1622 | 1.1934
S/L=2.5 |0.8469 | 0.9490 | 0.9888 | 1.0000 | 1.0271 | 1.0128 | 1.0000
S/L=3.0 |0.8560 | 0.9728 | 0.9856 | 1.0000 | 0.9824 | 0.9728 | 0.9696

»  Pothi quan hé ¥y, ~ K,

Tinh chat twong tac giira dong chu luu va khu nudc vat anh huong dén hiéu
qua x6i sau 1ong din cia hé théng mo han duoc phan anh thong qua hé sé diéu
chinh d¢ sau Wo,;. Quan h¢ (Vo ~ K;) ing véi 05 ty 1€ S/L=1.0; 1.5; 2.0; 2.5 va
3.0 thé hién qua db thi Hinh 3.35.

Tir Hinh 3.35 cho thay, voi khoang cach bd tri gan nhau (S/L<2,0), chiéu dai

twong dbi (z—g) cang 16n thi hiéu qua xo6i sau ctia hé thong mo han cang 1on va
nguoc lai, dat hiéu qua xoi su 16n nhét voi (S/L=1.5) va (f—g=4). Tuy nhién, khi
khoang cach bd tri xa nhau (S/L > 2,5), chiéu dai twong d6i (2—2) cang 16n thi hiéu
qua x6i sau cua hé thong moé han cang nho. Con khi chiéu dai twong ddi (2—3) nho,

thi hi¢u qud x61 sau ciia h¢ thong mo han nhd. Lic nay hé thong mo han tao ra khu
nude vat nho, nén gidm tdc dong vao dong chu luu, dan dén hiéu qua x6i sau long

dan giam.
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‘I{%L=A|:b/Ah1
1.40
1.30
1.20
= 1

1.10 e—
1.00 = 5 —1 1
0.90 4 Tisés/l=10 H TiSédsi=25

£ mTiS6S/I=15 @ TiS5SL=3.0
0.80 4 A TiS85/1=2.0
0.70 |

025 05 075 1.00 125 150 1.76 2.00 225 250 2.75 3.00 325 350 375 4.00
K?L=LG/LQ

Hinh 3.35: Quan hé xac dinh hé s diéu chinh d6 siu tinh toan (Wo, ~ K;)
v6i cac phuong an bb tri khong gian hé théng mé han khac nhau
(ty 1€ L/B=20%).

Nhin chung quan hé (Wo;~K,) c6 xu huéng phi tuyén, dong bién voi
truong hop khoang cach bd tri gan nhau (S/L < 2,0) va xu huéng phi tuyén,
nghich bién véi truong hop khoang cach bd tri xa nhau (S/L > 2,5), quan hé
nghich bién rd nét nhat khi chidu dai twong déi (2—; >1.33).

3.3. KET LUAN CHUONG 3

Nhu vay, ndi dung Chuong 3 da di sau vao nghién ctru va thuc hién dugc

nhitng két qua nghién ctru chinh ctia luan an. Céac két luan dugc dua ra nhu sau:
(1) Két qud nghién civu mé han don:

Lu4n 4n d3 mo ta chi tiét dugc ciu trac dong chay, co ché twong tic giita
dong chay va cong trinh mo han don trong doan séng ving triéu c6 dong chay
thuan nghich, thé hién qua cac két qua sau:

- Muc nude va do doc mit nudce theo phuong ngang: O thuong luu mo han,

muyc nudc phia bo ¢6 mé han nhé hon myc nudc phia bo do61 dién, do doc mat
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nudc nghiéng vé phia bd ¢6 mo han; O ha luu mo han, nguoc lai myc nudc phia
bo ¢6 mo han lai 16n hon myc nudc phia bo ddi dién, do ddc mat nude nghiéng
vé phia bd ddi dién. Nhu vay, do doc mat nude theo phuong ngang ¢ thuong va
ha Ivu mo han trén doan séng ving anh hudng tridu c6 xu thé nguoc nhau.

- Muyec nudce va d6 ddc theo phuong doc: Chénh 1éch myc nudc ¢ thuong va
ha luu mo han chi thay & vi tri 14n c4n mé han va gan nhu khong thay d6i ¢ khu
vuc giira long dan dén bd ddi dién hay néi cach khac 13 khu vuc nay khong chiu
tac dong ctia mo han trong doan song ving anh hudng triéu.

- Trudng dong chay: Véi truong hop triéu rat, & ha luu moé han véan tdc
dong chay giam d3 hinh thanh khu nudc vat 16n véi chiéu dai bang 7,5L (L 1a
chiéu dai mé han) va ngin hon chiéu dai khu nude vat trong diéu kién dong chay
ving song khéng anh huong triéu bang 8,2L. Con trudong hop triéu dang, ¢
thuong lvu mo han xuat hién khu nudc vat véi chiéu dai bang 7L. Nhu viy,
pham vi khu nuéc vat do anh hudng ciia moé han don trong diéu kién dong chay
song vung anh hudng tridu (dong chay thuén nghich) ludn nhé hon so voi diéu
kién dong chay song vung khong anh hudng triéu (dong don hudng).

- Bién d6i cua Gmg suét tiép day: Bién d6i cua Gng suét tiép day kha 16n 1an
can khu vuc mé han, c6 gia tri cuc dai vao thoi ky triéu dang manh hodc rut
manh, d6 chénh tang cuc dai 1 0,1+0,15 kg/(m.s?). Vao thoi diém chuyén huéng
dong chay, khu vuc ddu mé han va khu vuc dén dong, g suat tiép day da ting
Ién ro rét.

- Cuong d6 dong r6i: Xac dinh duge hé s diéu chinh lvu tde dong 161 K,

gia tang sau khi bd tri mo han, tinh theo cong thirc Kyv=—t = 23es —1,23>1.0

Ues  1+3rey
(2) Két qud nghién civu hé thong mé han:
a) Xdc dinh dwoc cdc tham sé bé khéng gian hé thong mé han
- Huéng gbc: xac dinh duge hudng goc bang 90° da lam gia ting hiéu qua
x6i sau 1ong dan c6 1¢i cho chinh tri song phuc vu giao thong thuy.

- Chiéu dai mé han khong bang nhau: xac dinh duogc cach bo tri chi€u dai
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mo han khong bang nhau cta hé thong moé han 16m LOM tao ra tuyén chinh tri
c6 hinh dang duong cong 16m c6 tac dung x6i sau long dan.

- Khoang cach giita cdc mé han: xac dinh dugc khoang cach bé tri ctia hé
théng mo6 han 16m LOM khi dit gin nhau (S < 2.0L) d tao ra cau tric khu nudc
vat bao trum toan b hé théng mo han (khac biét véi khu nude vat cuc bo gitra
cac mo han bang nhau) lam thay d6i van tdc dong chu luu, tac dong gia ting hiéu
qua x6i sau long dan phuc vu giao thong thuy.

Véi ty 18 thu hep L/B<20% thi cach b tri khoang cach (S=1.5L) c6 tac
dung x6i sau 10ng din tot nhat.

Véi truong hop L/B>25%, thi can cach bé tri khoang cach gan hon
(S=1L) cho hiéu qua x6i sau long dan tot nhat.

b) Chi tiéu hiéu qua gay xoi:

Xay dyng duogc chi tiéu vé hiu qua gy x6i thong qua mirc do thay doi
chidu dai mé han khac nhau din dén hiéu qua xo6i sau 1ong dan cua cac hé thong
mo han ciing khac nhau. Néu goi chiéu dai mo han 1a L, thi cac mirc do thay doi
chidu dai mé han twong tmg 14 25%L; 50%L va 75%L dugc phan anh qua hé sd
K, theo cac phuong 4n b tri khac nhau, thé hién qua cong thuc (3-2):

L
Kk:_d
Lg

Trong d6: K- 1a hé s6 bién d6i chiéu dai MH; Ly- 1a chiéu dai MH dau
tién cua hé thong; L.-la chidu dai MH & giita ctia hé théng.
c¢) Hiéu qua gay xoi:
Thiét 1ap dugc duong quan hé (Wo,. ~ K;) cho théy, hé théng mo han Iom
s& cho hiéu qua x6i 10ng dan t6t nhat khi hé sd bién dbi chiéu dai mo han
(Kx=f—3=4). C6 thé 4p dung két qua nghién ciru nay khi thiét ké hé théng MH c¢6
chiéu dai khéng bang nhau & khu vuc 10ng dan thang trén song ving anh hudng

triéu c6 dong chay thuan nghich.
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CHUONG 4. UNG DUNG CAC KET QUA NGHIEN CUU VAO
BO TRi HE THONG MO HAN TREN POAN SONG CAM, PE ON PINH
TUYEN LONG DAN VAO CANG HAI PHONG

Ung dung cac két qua nghién ciru cua ludn 4n dua ra giai phap bd tri khong
gian hé théng mo han cho mot doan soéng thuc té dé chimg minh tinh hiéu qua cia
cac giai phap bd tri hé thong mé han ma luan an dé xuat 1a ndi dung cta Chuong
nay. Ludn 4n dé st dung cac s liéu cua doan song CAm tir (KM 34+000 dén KM
35+200) dai 1200m trén tuyén ludng hang hai Hai Phong dé lam dbi tuong ap dung
két qua. Poan song nay 1a doan song thang, twong doi 6n dinh, hién trang da xay
dung hé théng gdbm 04 moé han. Luan an 4p dung nhirng két qua nghién ctru dé phan
tich hiéu qua giita hé théng mo han hién trang véi cac giai phap bd tri hé thong mo
han cda luan an trong diéu kién dia hinh, dong triéu va bun cat ctia doan song Cam.
4.1.  GIOI THIEU VE DOAN SONG CAM

4.1.1. Vi tri doan séong CaAm

Hinh 4.1: B4 tri chung tuyén luéng vao cang Hai Phong
Tuyén ludng vao cang Hai Phong nam trong dia phan do thanh phd Hai
Phong quan 1y, dai 42,8 km tinh tir phao s6 “0” dén hét bén 11 cta khu bén Hoang
Di¢u (Hinh 4.1). Tur ngoai bién vao bao gff)m cac doan luéng Lach Huyén, kénh Ha

Nam, doan Bach Pang va doan ludng song Cam [1].
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Bang 4-1: Quy m6 tuyén ludng hang hai ra/vao cang khu vuc Hai Phong

TT Poan tuyén Pon vi Théng s
1 Poan Lach Huyén
- | Chiéu dai Km 16,8
- | Chiéu rong day chay tau m 100
- Cao trinh day chay tau m(HD) -7,2
- | Mai doc 15
2 Poan kénh Ha Nam
- | Chiéu dai Km 7,2
- Chiéu rong day chay tau m 80
- | Cao trinh day (TK/diéu chinh) m(HD) -7
- | Méi déc 7
3 Poan Bach Ping
- | Chiéu dai Km 8,2
- Chiéu rong day chay tau m 80
- Viing quay tau s6 luong/D(m) 1/260
- Cao trinh day (TK/diéu chinh) m(HD) -7
- | Méi doc 10
4 Poan Séng Cam
- | Chiéu dai Km 10,6
- Chiéu rong day chay tau m 80
- | Viing quay tau s6 luong/D(m) 3/220-240
- Cao trinh day m(HD) -5,5
- | Méi doc 5,7,10

Trong ndi dung ludn 4n chi nghién ctru ddi voi doan ludng song Cam tir KM
34+000 dén KM 35+200 dai 1200m. Pay 1a doan song thang twong ddi 6n dinh.
Hién trang long dan 1a mot trong nhiing doan can thudng xuét hién trén tuyén luong
song Cam. Nhiém vu chinh trj 1a diéu chinh va thu hep long din nhim ting toc do
dong chdy, chong sa boi duy tri chiéu sau chay tau, giam khdi lugng nao vét duy tu
tuyén ludng hang nam. Dia hinh day séng khu vuc nghién ctru duoc khao sat va

do dac boi Xi nghiép Khao sat BDATHH mién Bic (Hinh 4.2 va Hinh 4.3).
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Hinh 4.2: Vi tri khu vyc nghién ciru trén séng Cam (ngudn Google Earth)
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Hinh 4.3: Pham vi nghién ciru tir KM 34+000 dén KM 35+200
- Dic diém dia hinh khu vwe song Cim:

Poan tir phao P52 dén thuong luu Cang Nam Hai khoang 100m cao d6 day
ludng dat -6.6m (hé Hai Do), doan ludng tir thuong luu Cang Nam Hai dén Cang
Hai Phong cao do day ludng dat -5.8m. Xuét hién thuong xuyén mot vai diém can
nhu doan ludng va viing quay tau trude cang Thay San cao dd phd bién tir -5.0m = -
5.5m (HDP) va mai taluy bién phai khu quay chuyén huéng khu vuc phao P58, P60,
khu vie Viing Quay tau trude Cang Hai Phong c6 cao do tir -5.0m dén -5.5m (HD).
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Nhitng nim gan ddy, doan ludng séng CAm thudng bi sa bdi trd lai khé tram
trong. Hang ndm phai tién hanh nao vét 5 dén 6 1an méi dam bao duy tri do sau thiét
ké cua ludng va tiéu ton 16n kinh phi dau tu vao coéng tac nao vét duy tu.

- Dic diém thiiy triéu:

Khu vuc Hai Phong chiu 4nh hudng rat manh cia thuy tridu. Thuy triéu & ddy
thugc ché d6 nhat triéu thuan nhat, trong thang c6 khoang 25 ngay c6 1 1an nuée 16n
va 1 1an nudc rong, d6 16n triéu & day thudc loai 16n, khoang 3m dén 4m vao thoi
ky tridu cuong.

Mot sb dic trung thuy triéu (tram Hon DAu - hé cao d6 Hai dé):

Muc nudc trung binh nhidu nim @ 1,9m.

Muc nudc cao nhét : +4,21m (22/10/1985)
Muec nudc thip nhat : - 0,03m (02/01/1991)
D6 16n triéu 16n nhat trong ngay : 3,94m (23/12/1968)

Chénh Iéch gitra hé cao do qu6c gia va hé cao do hai dd: 2, — Z, =+1,89 m.

S6 litu myuc nudce tai tram Hon DAu va Bach D;’mg xem trén Bang 4-2 va
Bang 4-3.

Bang 4-2: Muc nudc Gng voi tan suat tai Hon Dau
P% (cm) 1 3 5 10 | 20 50 70 | 90 | 95 97 99
H dinh 3,8 | 3,7 36 | 35| 34 | 3,1 28 | 24| 22 | 2,2 2
H chan 1,9 | 1,8 1,7 116 1,4 | 0,9 0,7 105 04 | 04 | 0,3
H gio 36 | 34 | 33 | 3,1 ] 2,8 2 L5 109] 0,7 | 0,6 | 0,5
Htbinh | 24 | 23 22 122 | 2,1 2 1,9 | 1,8 | 1.8 1,8 1,7

Tai tram Bach Pang, muc nudc Gmg véi cac tan suat nhu sau:
Bang 4-3: Muc nudc (mg voi cac tan suét tai tram Bach Pang (m)

P% 1 3 5 10 20 50 70 90 95 97 99
Hainn | 4,02 | 391 | 3,84 | 3,72 | 3,59 | 3,28 | 2,99 | 2,61 | 2,48 | 2,42 | 2,31
Hepan | 2,22 | 2,09 | 2,00 | 1,92 | 1,68 | 1,24 | 1,06 | 0,87 | 0,76 | 0,71 | 0,62
Heis | 3,75 | 3,56 | 3,47 | 3,28 | 2,99 | 2,25 | 1,79 | 1,23 | 1,05 | 0,98 | 0,82
Hrg | 2,61 | 2,53 | 2,49 | 2,44 | 2,37 | 2,25 | 2,17 | 2,10 | 2,06 | 2,04 | 1,96

- Diéu kién dia chat:

Tham khao cac tai liéu khao sat dia chat trong cac du an:
— Dy an “Cai tao, nang cap cang Hai Phong giai doan II” — TEDI lap nam 1998;
— Thiét ké ky thuat tuyén luéng ra vao cang Hai Phong thudc du &n “Cai tao,

nang cap cang Hai Phong giai doan I do Nipon Koei 1ap nam 2001;
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Qua cac tai liéu trén cho théy, dia chit mat long dan doan song Cam khu vuc
nghién ctru chi yéu 1a cat bun, ham luong hat d<0.063mm dao dong tir 38% dén
46%, duong kinh hat bun cat ds, 1a 0.065mm.

4.1.2. Hién trang cong trinh chinh trij

Muc tiéu dbi voi du an 13 cai thién do sau chay tau trén luéng song Cim
nham ting cudng kha ning van chuyén hang hoa vao cang Hai Phong. Bé dat duoc
muc tiéu néu trén, hé théng cong trinh chinh tri dugc thiét ké nhu sau: (Hinh 4.4)

Muc nuée chinh tri: +2.0m (ngang véi myuc nudc Vo, khi triéu xudng)

Chiéu sau chinh tri: H=7.0m

Bé rong day ludng nao vét s& han ché & mirc 80m.

Kich thuéc cong trinh mé han: Binh +2.0m, mai dbc m=1.5, c6 két ciu dang
da hoc 1at khan D > 30cm, khoang cach bb tri giita cac mo han 1a S=3L (S=168m la
khoang cach giita cac mo han, L=55m la chiéu dai mo6 han).

MAT CAT NGANG KE NGAN

Ti1é 11100
5 2
D4 db d>30cm N
@ -
g g
e i o
e _ Pachan bé
Bé dém
ot A A —
1 1 1 1 1 1 |
2 3 2 3 2

Hinh 4.4: Vi tri c4c mo han K5, K6, K7, K8 trén song CAm
tir KM 34+000 dén KM 35+400

Hé théng mo han gém cac mo han K5 dén K8 dugc xdy dung nam 1992. Béi

tuong tac dong cua hé théng mo han nay 13 yéu té 10ng dan. Cac moé han xay dung

duoc dua trén nguyén 1y thu hep mat cat ngang 10ng din doan génh can dé thu dugc

két qua tang luu toc dong chay khi tridu 1én, xuéng nham ting kha ning van chuyén
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bun cat nhd d6 giam duge muce d6 tai boi lap ludng nao vét.

Tir tinh hinh khai thac thuc t& ludng tau song Cam tir 1996 lai ddy, c6 thé
khing dinh hiéu qua thu duoc tir viéc xdy dung hé théng cong trinh chinh tri trong
cac ndm 1991 — 1996 c6 y nghia trén ca phuong dién nghién ctru chinh tri cling nhu
khia canh kinh té - k¥ thuat. Hién tai trén mat cit doc tim luff)ng tau cao do dinh
génh can di sau hon — 5,5m (trudc khi chinh tri thudng chi dat — 4,1m).

42. THIET LAP MO HINH VA CAC GIAI PHAP BO TRi HE THONG MO

HANG TREN DOAN SONG CAM
4.2.1. Thiét 1ap md hinh Flow 3D cho doan song nghién ciru

(1) Diéu kién bién:

Dong chay trong mién tinh toan dugc dat trong h¢ toa do Pé cic 6 mat, voi
th ty 1an luot 13: bién thuong luu (Xmin) duge gan 1a diéu kién bién luu luong Q:
Xmin= Q (Volume flow rate). Bién ha luu (Xmax) 1a bién muc nudc sé dugc gan:
Xmax= P (Specified pressure), sd liéu qua trinh thoi gian cua luu lwong va muc
nuéc triéu dua vao bién duge trich tir mo hinh mang séng 1 chiéu toan hé thong
trong khuon kho dé tai KC.08.14/16-20[22], thé hién phu luc 6. Bién thip nhit trén
truc Z (day long dan) sé& duoc gan diéu kién bién nhu mot tuong cing: Zmin= W
(Wall), bién cao nhét trén truc Z sé duoc gan nhu mét bién ddi xung: Zmax= S, bién
theo phuong Y goém bo song bén trai véi Ymin= W (Wall) va bo song bén phai
Ymax= W (Wall).

(2) Kich thuoc mo hinh:

Pé tranh nguy co x6i tai dau vao 02 phia long din, md hinh da gan vat liéu
climg tai dau vao 1ong din nhu mot giai phap dé giam chiéu dai mé hinh. Xem xét
hiéu chinh kich thudc doan song hop 1y, nhu chiéu dai khong nén qua dai va ciing
khong duoc qua ngin dé giam dung luong tinh todn, mot s6 mé phong voi chidu dai
doan song khac nhau da duoc kiém tra 3000m; 2000m; 1500m; 1000m. Nhitng mo
phong chi ra rang trang thai dong chay phat trién on dinh & chiéu dai 1000m hodc
16n hon. Tir két qua mé phong, kich thude long dan dugce Iya chon 13 1200m

(LxBxH= 1200m x 320m x 10m). Qua mé phong cho thay, doan tir dau vao long
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dan dén mo han dau tién, dong chay phat trién rbi day du (Hinh 4.5).

320

Hinh 4.5: Kich thuéc m6 hinh doan song nghién ctru.
(3) Kich thuoc o luoi:

Vé6i doan song nghién ciru, duge tao 03 khéi ludi nham dam bao tinh phu
hop gitta cac khéi ludi véi cong trinh mo han. Khéi ludi 1 (toan bd long din) 16ng
1én khdi ludi 2 (khu vyce hé thong mé han), khdi ludi phu hop thir 3 (xung quanh mo
han) duogc tao sau cung, didy la mét kha nang manh dugc tinh hop trong
Flow-3Dv.11.

T phan tich doc 1ap khéi ludi 1 (toan bo 10ng dan) véi cac kich thude 6 ludi
danh gia 1a 100, 50, 30, 20, 10 va 5m. Qua mo phong chi ra rang, trang thai dong
chay phat trién 6n dinh & kich thude luéi 20m hodc nhé hon. Do d6, kich thudc luéi
10m dugc lga chon cho nghién ctru nay.

Nhu vay, khéi lui 1 (10m x 10m x 2.0m); khéi luéi 2 (5m x 5m x 1.0m);

khéi ludi 3 (1m x 5m x 0.5m), thé hién Hinh 4.6.

590.0 -
St 3 T
ihaiinsdisii T | Khoi ludi 1 |
[ Khoi ludi 1 Khoi luéi 2 D R
TRy AEEEE i ISEaN R RaNas Ban R
‘--i HEE 1 ! i |
270.0 | -
500.  -260.  -20.  220.  460. 700,

Hinh 4.6: Tao khéi luéi tinh toan doan séng nghién ciru
(4)  Duong kinh hat bin cdt doan séng Cam:

Theo tai li€u [25] cho théy, s6 liéu dia chat mat long dan doan song Cim khu
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vuc nghién ctru chii yéu 1a cat bun, c6 ham lugng hat d<0.063mm dao dong tir 38%
dén 46%, duong kinh hat bun cat ds, 12 0.065mm. Diéu nay thé hién ty 1¢ luong bun
(d<0.063mm) c6 tinh két dinh < 46% va lugng cat min (0.063<d<0.2mm) khong két
dinh, hat rdi > 54%. Tir phén tich phan b dia chét, luan an sir dung duong kinh hat
bun cat (dso) 1a 0.065mm va chép nhan coi bun cat la loai hat ro1 khong két dinh do
han ché cua phuong phap mé hinh Flow 3D chi c6 kha ning tinh toan véi bun cat
hat roi khong két dinh, diéu nay chua hoan toan phu hop véi thuc té, tuy nhién co
thé chép nhan dugc vi thong ) duong kinh hat bun cat (dso) duoc gitt cd dinh dé
danh gia hiéu qua cta cac giai phap bd tri hé thong mo han.
(5)  Lia chon dé nham long séng Cam cho mé hinh Flow 3D:

Nhu di noi & trén doan séng nghién ctru khong c6 sé lidu thuc do vé thuy
van nén da ding két qua tinh toan tir mo hinh 1 chiéu dé lam bién trén va bién dudi
cho mé hinh flow3D. Tuy vay, & ddy can phai lya chon thém d6 nham 10ng song dé
dua vao mé hinh. M6 hinh flow3D da duoc hiéu chinh va kiém dinh véi s6 ligu thi
nghiém trén MHVL & phan trén, voi dudng kinh hat bun cat day hat tho dung trong
thi nghiém vat 1y ma khong phai 1a bun cat & ving cira song nén khong ding hé sb
nham da duoc hiéu chinh va kiém dinh ¢ trén dé tinh toan cho song Cam. Vi vay,
luan an chon @6 nhdm long song CAm dua theo quan hé gitra kich thudc duong kinh
hat bun cat day va hé sé6 nham da duoc cong b theo cac tai lidu ([32],[61]), 1a
n=0.020 cho song CAm.

4.2.2. Cac giai phap bo tri hé thong mé han

Pé mg dung hé thong 16m va hé thong 10i cho doan sdng nghién ctru, ludn
an lwa chon khoang cach bd tri giita cac moé han 1a (S=1.5L), két qua nay di duoc
chting minh & Chuong 3 13 hop 1y theo ty 1& (L/B<20%) dé ap dung vao doan song
Cam. Cac giai phap b tri cu thé nhu sau:

(1) Hi¢n trang hé théng mé han trén séng Cim (GP0)

Poan séng Cam tir (KM 34+000 dén KM 35+200) da xay dung hé thong
gdm 04 moé han (K5, K6, K7, K8) duoc bd tri bén b trai, khoang cach giita cac mo
han céch xa nhau S=3L (L=55m, S=168m), muc d6 thu hep L/B=17%. Mat br:ing
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hién trang cong trinh xem Hinh 4.7.

165

Hinh 4.7: Mt bang hién trang gén} 04 mo han trén doan séng Cam tir
KM 34+000 dén KM 35+200.
(2) Gidi phap bo tri hé thong mo han thang THA:

bé danh gia hiéu qua cua gidi phap bo tri h¢ thong mo han trén cung mot
di€u kién thuy luc doan song Cam, ludn an bo tri khoang cach gilra cdc md han véi

(S=1.5L) theo két qua dé xuat & Chuong 3.

82.5

Hinh 4.8: Mit bang hé thong mé han thing (T .5).
(3)  Gidi phdp bé tri hé thong mé han lom LOM:

Céch bb tri hé thdng mo han 16m nhu sau: theo cach bd tri hé thong thing

giam chiéu dai cac mé han vao giira & murc 25%L, gitt nguyén chiéu dai mo han dau

va cubi. Mit bang b tri cong trinh thé hién trén Hinh 4.9,

Hinh 4.9: Mt bang bd tri hé thong mé han 16m (LOM1.5).
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(4)  Gidi phdp bé tri h¢ théng mé han 16i LOI
Céach bd tri hé thong mo han 16i nguogc lai voi hé théng mo han 16m. Mat

béang bb tri cong trinh thé hién trén Hinh 4.10.

Hinh 4.10: Mit bang bb tri hé théng mo han 16i (LOI1.5).
43. KET QUA MO PHONG MOT SO GIAI PHAP BO TRi HE THONG MO
HAN TREN DOAN SONG CAM

Pé phén tich hidu qua cac giai phap b tri hé théng mé han trén doan song
thuc té, luan an tap trung danh gia hi¢u qua tuong ddi gilra cac phuong an bd tri trén
cung diéu kién thay luc ctia doan séng Cam, bang cach lay khéi lugng bun cat xo6i
ctia giai phap hé thong mo han hién trang va hé thdng mo han thang 1am chuén (co
s0) dé danh gia so sanh khdi luong bun cat x6i do cac giai phap b tri khac tao ra, tir
d6 chirng minh hi¢u qua b tri hé théng mo han vao doan song thuc té.

Vi nhitng 1y do néu trén, luan an nghién ciru giai phap bd tri hé thdng mo
han vao doan song Cam theo trinh ty sau:

(1) Phan tich truong dong chay xung quanh céc giai phap bd tri hé thdng mé han
trén mo hinh long ctng doan séng Cam.

(2) Panh gia hiéu qua tuong ddi giira cac giai phap bd tri trén mé hinh 1ong dong
doan song Cam.
4.3.1. Két qua md phong trweong dong chiay xung quanh cac giii phap bo tri
4.3.1.1. Ciu tric dong chdy

Theo thuc té hién trang xay dung h¢ théng mo han trén song Cam c6 khoang
cach bd tri xa nhau S=3L (GP0). Tir két qua mé phong cho thay, khu nudc vat gitra
cac m6 han xuat hién nho va khong phat trién day du, nén khu nude vat hau nhu it

c¢6 tac dung 1am thu hep mit cat ngang dong chay va chua gop phan lam ting tdc
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dong chu luu 10ng dan, vi vay hiéu qua chdng sa boi ciia hé thong mé han hién trang
chua dugc nhu mong mudn, hang nam van phai két phai nao vét dé duy tri tuyén

ludng hang hai (Hinh 4.11a).

Velocity Selected (m/s)

005 0.54 103 4 152 20m

a) Hién trang hé thong gdm 04 mo han xay dung trén song CAm tir
KM 34+000 dén KM 35+200 (GPO0)

Velocity Selected (m/s)

b) Hé thong mo han thang THA

Velooity Selected (mis)

¢) Heé thdng mo han I6m LOM
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Velocity Selected (mis)
|- . .l
0.05 0.54 1034 152 2.01
| 1
I
I
?2
. :
:
dlow-z '
Al

d) Hé théng mo han 16i LOI
Hinh 4.11: Trudng dong chay khu vuc bd tri hé thong mo han
Tir Hinh 4.11b,c,d 14 03 giai phap bé tri hé théng mo han duoc dé xuét vao
doan song Cam quan sét thay, hé théng mé han 16m va hé théng mé han 16i ¢6 khac
biét voi hé théng mo han théng thé hién qua khu nudc vat, cu thé:

- Theo cach bd tri hé théng mo han 10m da hinh thanh khu nudc vat bao trum
toan bd khu vuc mé han rong hon so véi kiéu bé tri hé théng mo han thang (Hinh
4.11b va Hinh 4.11c¢). Khi d6 rdng khu nudc vat bao trum 16n, da tdc dong lam thu
hep bé rong mit cat ngang dong chi luu din dén ting van toc trong long dan tét hon
s0 v6i cac giai phap khac. Do d6, du doan tbc do x6i long dan 16n nhat xuat hién tai
hé théng mé han 1dm.

- Vi hé théng mo han 16i, dong chay anh hudng truc tiép nira phia trude hé
théng gdm cac mo6 han sd 1, 2 va 3 giy ra x4o tron va khu nudc vat hinh thanh
khong day du tai khu vuc nay (Hinh 4.11d). Vi vay, hé thong mo han 16i chi hinh
thanh khu nudc vat ¢ phia nira sau hé théng gom moé han 4 va 5 nén ciing it co tac
dung 1am thay d6i ciu trac dong chi lwu so véi cac cach bd tri hé thong moé han 1dm.
4.3.1.2. Vin toc dong chay

Trong luan an, tac gia chon thoi diém dinh triéu 06:00 ngay 25/12/2014 (phu
luc 6) dé tién hanh phan tich, day la thoi diém muc nude, van toc co tac dong 16n
dén céac giai phap bd tri hé thong mo han.

Tu Hinh 4.11a cho théy, cAu trac khu nude vat bao trim caa hé théng mo

han 16m c6 do rong 16n nhat. Dicu nay di tac dong dén phan bd van tdc trong long
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dan, cu thé nhu sau:

Phén bd van tdc trén mat cat ngang (A-A) cho thy, giai phap hé thong mo
han 16m 1a 16n hon cac giai phap khac (Hinh 4.12). Trong d6, phan bd vén toc 4m
ctia khu nudc vat da 1am biéu do quan hé van tdc dong chu luu ting 18n va c6 xu thé

ép vao giita, diéy nay phan anh khac biét cua giai phap hé thong moé han 1dm so véi

cac giai phap khac.
1.00 +
U (m/s)
080 -  fe=r=TETT
0.60 —+
040 - V| T 7T Hién trang
- - -- Hé thong 16i LOI
020 - —— Ha théng thang THA
' Mo han —— Hé thong 16m LOM
(Bo trai
0.00 |
_/ 100 200 300 Y (m),0,
-0.20 -

Hinh 4.12: Phin b6 van tdc theo mit cat ngang A-A.

200 T = 200 £ ;
N - N U (m
Y\ O\ U 0.00 — . ‘-‘\\ (\ )
0.00 VAN (H}) H¢ thong thang THA
: \ , ) \| -2.00 + He théng 15m LOM '/
i — —-Héthéng 16i LOI
! / .00 T_._._ Hién trang .
-2.00 Hé thdng thing -6.00 1 .
THA
Hé théng lomLom 800 T
~4.00 - -10.00 -
-0.50 0.00 0.50 1.00 0.00 0.50 1.00
a) Mit cit doc diém 1 b) Mit cét doc diém 2

Hinh 4.13: Phan b van tdc theo mit cat doc.
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Tir Hinh 4.13 cho thiy phan bd van téc trén mit cit doc (diém 1) biéu dod
phan bd van tdc cua hé thong moé han 16m nguoc lai voi cac giai phap khéc, twong
mg van toc khu nuée vat va khu dong chu lvu. DAy chinh 13 co sé ching minh & vi
tri diém 1, khu nudc vat da chiém chd dong nghia véi dong chay chu luu thu hep,
1am ting vén toc long din, ddy 13 wu diém ma cach bd tri hé théng mo han 16m tao
dugc. Diéu nay duoc minh ching tai mit cit dong chu luu (m/c diém 2) biéu dod
phan bd vén tdc ciia hé thong mé han 16m 13 16n nhat.

Tri s6 van tdc 16n nhit cta cac giai phap thé hién Bang 4-4.

Béng 4-4: Gi4 tri van toc 16n nhat (m/s)

Giai phap cua luan an

Gidi phap b6 tri | ¢ thong mo han [ He thong | H¢ thongmo | H thong
hién trang mo han han thang mo han
16m LOM THA 16i LOI
Chiéu siu x6i trung
binh long dan (m) 0.83 0.98 0.88 0.85

Nhu vdy, tng dung khu nude vat bao trim cia giai phap hé théng 16m ma
luan 4n dé xuat ap dung thuc té vao doan song Cam d3 lam tadng van tdc 1on nhat 1én
15% so voi hé théng mo han hién trang.

4.3.2. Panh gia hiéu qua twong ddi giira cac giai phap bo tri
Pé danh gia hiéu qua twong dbi gitra cac giai phap bé tri hé thong mé han
dén chiéu x6i siu long dan véi cung mot diéu kién thuy luc doan song Cam, luan an
chi xem xét hiéu qua twong doi giita cac giai phap bd tri, tirc 1a 1y giai phap hé
théng mo han hién trang (1am co s&) dé so sanh véi cac giai phap khac.
Két qua so sanh thé hién ¢ Bang 4-5
Bang 4-5: Bién dong ddy long dan giita cac phuong an bd tri (m)

A K 2 Taa 141 phap cua luan 4
Hé thong mo han Giai phap cua luan an

Giai phap b tri hién trang He théng Heé théng mo | Hé théng
(léﬁl co 50) mo han han thang mo han
16m LOM THA 161 LOI
Cao trinh ddy 1523 5.87 5.61 5.45
long dan (m)

Tir Bang 4-5 cho thdy, theo phuong an dé xuat cta két qua nghién ctu thi
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dd sau x0i1 long dan ctia hé thong mo han 10m 16n hon 64cm so voi hé thong mé han

hién trang (Hinh 4.14 va Hinh 4.15).

100 T M¢ han
(BY trai) /
0.00 | | ‘ ‘ ‘ ‘
150 200 350
-1.00 +
Hién trang
-2.00 -+ ‘ - - - - He thong 16i LOI
Hé thong thing THA

-3.00 | Hé théng 16m LOM

-4.00 —+

-5.00 +

-6.00 —+
Z (cm)

-7.00 -

Hinh 4.14: Chiéu siu x6i 1ong dan tai mat cat ngang A-A.

terrain elevation

200
4N
341
612
4482

a) Hién trang hé thong mo han trén séng Cam tir KM 34+00 dén KM 35+200 (GP0)
A

-!
|
|
|
|
|
|
|
|
|
|
|
|
|
I
Al

b) Heé thong mé han thang THA
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b
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c) Hé théng mo han 16m LOM

A ‘
I'
|
|
|
|
|
|
|
|
|
|
|

|
d) Hé théng m(")Allén 16i LOI o
Hinh 4.15: Bién dong long dan khu vuc hé thong mé han

Nhu vay, tir két qua so sanh truong van tdc, bién dong long dan theo cac gidi
phap b tri hé thong moé han ung dung vao song Cam, luan an ching minh duoc hé
théng mo6 han 16m LOM cho hiéu qua ting kha niang x6i long dan chdng sa bdi long
dan t6t hon so véi gidi phap khac.

4.4. KET LUAN CHUONG 4

Trong Chuong 4, luan 4n trinh bay viéc ap dung cac két qua nghién ctru cia
luan 4n trong Chuong 3 vao doan song thuc té. Bai toan thuc té 1dy doan séng thang
trén doan song Cam thudc tuyén ludng hang hai Hai Phong, dé sir dung sé liéu dia
hinh, thuy hai van va kich thudc cong trinh mé han hién trang. Dua trén co s hé
théng mo han hién trang dé phan tich cau trac dong chay va danh gia hiéu qua x6i
sdu 10ng dan so véi cac giai phap bo tri hé théng moé han ciia luan an dé xuét.

Lu4n 4n di so sanh cac giai phap bd tri hé thong mo han trén doan song Cam,
tir d6 xac dinh dugc hé thong mo han 16m LOM cho hiéu quéa chong sa boi 1ong dan
t6t nhat. Diéu nay co thé giai thich, hé¢ théng mo han 1dm LOM tao ra dugc khu
nudc vat 1on bao trum toan by khu vuc moé han c6 tac dung lam thu hep mat cit
ngang va tang tbc do dong chu luu, lam thic ddy kha ning giy x6i chdng sa bdi

10ng dan, duy tri duoc tuyén ludng qua doan séng Cam.
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KET LUAN VA KIEN NGHI
A/. KET QUA NGHIEN CUU CUA LUAN AN

(1) Luan an d3 tong quan va lwa chon dugc phuwong phap tiép can nghién ctru sir
dung mé hinh toan 3D (Flow 3D) va thi nghiém mo hinh vat 1y cia Krami dé xay
dung dugc mang dong chay s6 ho RANS bang mé hinh Flow-3D lam céng cu
nghién ctru ciu trac dong chay, bién dbi 1ong dan xung quanh cong trinh mo han.

(2) Trén co sé mo phong sd bang mé hinh todn 3D. Luan 4n da phat hién va mo
ta chi tiét dugc cdu trac dong chay, co ché twong tac giita dong chay va cong trinh
mo han don trong doan séng ving anh hudng triéu c6 dong chay thuan nghich, tir
d6 1am co s& cho viéc dé xuét tham s6 b tri khong gian hé thong mé han phu hop
v6i muc tiéu chdng sa bdi va 6n dinh long dan trén song ving anh huong tridu co
dong chay thuan nghich.

(3) Véi muc tiéu chinh tri song phuc vu giao thong thuy thi phuong an b tri
hudng goc 90° (G90) cho hiéu qua gia ting chiéu sdu xo6i long dan t6t nhat. Viéc bd
tri moé han theo cac hudng goc tir 45° dén 135° (G45~G135) tao ra bién dong long
dan khac nhau duéi tac dong ciia dong chay thuan nghich, trong d6 chiéu sau xo6i
trung binh 10ng dan 16n nhat xut hién khi bd tri hé théng mo han véi hudng goc
90° so véi phuong dong chay (khi bd tri goc mé han 90° da tao ra mit cit dong chay
thu hep nhét dan dén van toc 16n hon so voi cac goc khac).

(4) Trén co sd phan tich vé ciu trac dong chay va su bién hinh long din cia 03
cach bé tri hé théng mo han (hé théng mé han 16i LOI, hé théng mé han thang THA
va hé théng mo han [6m LOM), luan an da xac dinh dugc cach bd tri hé théng mo
han 16m LOM véi khoang cach giita cac mo han S < 2.0L 1am gia ting chiéu sau
x6i 10ng din 16n hon so véi cac cach bd tri khac (hé thong moé han 10i va thang).
Nhu vay, cach bd tri hé théng mé han 1dm LOM la cach duoc luan an dé xuit do
tinh hiéu qua cua viéc chdng sa bdi long dan, duy tri giao thong thiy.

(5) Khi lya chon giai phép hé théng mo han 16m véi cac muc do thu hep long
song L/B = 15%, 20%, 25% va 30% thi cach bé tri khong gian hop 1y giira cac mé

han c6 anh huong dén hidu qua gia ting chiéu su x6i long dan. Truong hop (L/B <
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20%) thi khoang cach bd tri S=1.5L 1a hop 1y, con khi (L/B > 25%) thi khoang cach
b6 tri S= 1.0L 1a hop ly.

(6) Luan an da thiét 1ap duoc dudng quan hé (Wy,. ~ K;) dé xac dinh cac tham sb
b6 tri h¢ thong moé han ¢ chiu dai mé han khong bang nhau trong diéu kién mit
cit doan song thu hep (L/B = 20%).

(7) Luan an da ap dung cach bb tri hé thong mo han dé xuat tir két qua nghién
ctru vao doan song Cim — TP Hai Phong v&i muc dich cai thién do sau long dan,
duy tri giao thong hang hai. Két qua cho thay, giai phap bd tri hé thong mo han 16m
LOM tir két qua nghién ctru cta luan an da lam gia ting kha ning x6i sau long dan
doan song Cam t6t hon so v&i hé théng mo han hién trang.

B/. HUONG NGHIEN CUU TIEP
Do gidi han nghién ctru voi mot sé gia thiét, do vay hudng nghién ciru tiép can:

1) Tiép tuc nghién cru hé thong moé han & trang thai chay ngap, chiu tic dong
clia séng d6i voi viing cira song.

2) Tiép tuc nghién ctru hinh dang diu mili mé han, hé théng mé han cho nudc
xuyén qua (mo han coc)... trén doan sdng vung triéu.

3) Tiép tuc nghién ctru hé thong moé han bang MHVL c6 hé thdng tao tridu.

4) Tién hanh tng dung thir nghiém cac giai phap da duoc dé xuat cia tac gia
luan an vao doan song thuc té, nham tang hiéu qua x61 sau long dan trén cac tuyén
ludng Hang hai thudc ving cira song PBBB.

C/. HAN CHE VA TON TAI

1) Mb hinh Flow 3D bi han ché mé phong thoi gian 16n véi didu kién may tinh
hién tai nén dugc nghién ctru trén may tinh co c4u hinh cao.

2) Do diéu kién xay dung mo hinh con han ché vé ché tao chinh xac vat liéu
bun cat cho mé hinh long dong, nén can c6 cac nghién ctru thi nghiém trén MHVL.

3) Bai toan cta luan an chi dimg lai & nghién ctru tac dong hinh dang triéu déu
ma chwa xét dén tic dong cua hinh dang triéu ngiu nhién nén két qua tinh toan

trong nghién ctru c6 thé sai khéc so vdi thuc té.
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Phu luc 1: Két qua tinh toan hinh dang dong triéu

d= 0.91
Umax= 0.358
Ho= 0.35
A= 0.15
T= 21600

Thoi gian
T

450
900
1350
1800
2250
2700
3150
3600
4050
4500
4950
5400
5850
6300
6750
7200
7650
8100
8550
9000
9450
9900
10350
10800
11250
11700
12150
12600
13050
13500
13950

Vian toc
U(m/s)
0.000
0.047
0.093
0.137
0.179
0.218
0.253
0.284
0.310
0.331
0.346
0.355
0.358
0.355
0.346
0.331
0.310
0.284
0.253
0.218
0.179
0.137
0.093
0.047
0.001
-0.046
-0.092
-0.136
-0.178
-0.217
-0.253
-0.284

U = Uy SIn( 21t /T)
H=Ho+ gsm(szrwz)

Muc nwéc
H(m)
0.425
0.424
0.422
0.419
0.415
0.410
0.403
0.396
0.388
0.379
0.370
0.360
0.350
0.340
0.331
0.321
0.313
0.304
0.297
0.291
0.285
0.281
0.278
0.276
0.275
0.276
0.278
0.281
0.285
0.290
0.297
0.304

Thoi gian
T
14400
14850
15300
15750
16200
16650
17100
17550
18000
18450
18900
19350
19800
20250
20700
21150
21600

(2-30)
(2-31)

Vin toc

U(m/s)
-0.310
-0.330
-0.346
-0.355
-0.358
-0.355
-0.346
-0.331
-0.311
-0.285
-0.254
-0.219
-0.180
-0.138
-0.094
-0.048
-0.001

Muc nwéc
H(m)
0.312
0.321
0.330
0.340
0.350
0.360
0.369
0.378
0.387
0.395
0.403
0.409
0.415
0.419
0.422
0.424
0.425
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Phu luc 2: Ly thuyét vin chuyén bun cat ciia mé hinh Flow 3D va cac tham s6
hiéu chinh.
(1) Gidi thiéu vé mé hinh vdn chuyén bin cat

Mo hinh vén chuyén bun cat ba chiéu khong gian, cho dat khong két dinh lan
dau tién duoc gidi thidu trong FLOW-3D phién ban 8.0 ¢ m6 phong hién twong x6i
va lang dong bun cat (Brethour, 2003). M6 hinh c6 su két hop giita ché do thay
dong luc voi cac hién tuwgng khoi dong, x61 16 va léng dong cua céc hat bun cat.
Trong phién ban 9.4, m6 hinh x61 da dugc cai thién cho phép dua nhiéu loai hat bun
cat khac nhau (Brethour va Burnham, 2010).

Hién tai, mo6 hinh x61 da cho phép nhiéu loai hat khong dinh két va xem xét
dong thoi cac hién tuong khoi dong, ling dong, van chuyén bun cat day va lo ling.
V6i ky thuat FAVOR™ tai mdi budc thoi gian, cac phan sb dién tich va thé tich mo
ta bun cat duoc tinh trén toan mién. Trong céc 6 ludi & mat tiép xuc day, vi tri,
huéng va dién tich cia mit tiép xuc duoc tinh toan xac dinh tng suét tiép ddy, tham
s6 Shields t6i han... Ung suét tiép day duoc danh gia bang cach sir dung ham bién
c6 xem xét d0 nham cua bé mat day lién quan dén duong kinh hat bun cat ds.

Cavitation O Granular Flow & Sediment Scour

& Sediment Definition %

Activate sediment scour model

Critical Shields Mumber definition Bed Load Transport Rate equation

@® Prescribed value ) Richardson-Zaki coefficient mutiplier
() Meyer-Peter & Mller equation
O Calculate value using Soulsby-Whitehouse eguation Molecular diffusion coefficient l:l kgim's
(O Nielsen equation
Local adjustments of Critical Shilds Number ® Van Rin equation Turbulent diffusion muliplier
[ For slope effect
Number of sediment species Maximum packing fraction: |0.1400 |5 Bed roughness / d50 ratio
" . Critical Entrainment Bed Load Angle of
Name Diameter Density Shields Number Coefficient Coefficient Repose (Degrees)
Sediment1 Sand 0.00091 2650 0.08 0.018 0.026 20
< >

Cancel e

Hinh PL-1: M6 hinh van chuyén bun cat
Ngoai ra, mot md hinh x61 bun cat cho ving nudc nong (Shallow Water)
dugc phét trién trong md phong nay. Vai sy két hop ving nude nong 2D dé tinh

todn trung binh sau cho ca bun cat lo ling va bun cat day. Su khac biét chinh tir mo
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hinh 3D 1 tng suit tiép day duoc tinh toan bang cach str dung ham bac hai cho két
qua tot hon ham bién (wall function). Hé s6 kéo cua ung suat tiép day duoc danh
gi4 bang cach str dung do sau va do nham day ty 18 véi dso. VOi mé hinh nay, nguoi
dung chi st dung mot thanh phan hinh hoc dé xac dinh viing bun cat va thanh phan
c6 thé bao gdm nhiéu kich thudc cua cac loai bun cat khac nhau.

(2) Ly thuyét bun cdt:

Mo hinh van chuyén bun cat, gia dinh nhiéu loai hat bun cat v6i cac tinh chét
khac nhau bao gdm kich thuéc hat, mat d6 khdi lwong, Gng suét tiép téi han, goc
nghi va cac tham s6 van chuyén va khéi dong hat.

- Ung suét tiép day:

Ung sut tiép day 1a Gmg suat theo phuong dong chay trén bé mit long din
hinh thanh do chét léng trén bé mit ddy. Puoc tinh toan bang cach st dung ham
bién cho dong chay réi 3D:

1 Y

u=u;|—-In (2-32)
O\ ks
T

’ \ A A T N A < A r \ A A 5 X
Trong d6 u, la van toc, u, = \/;, T la ing suat tiép day, p la mat d cua hon

hop bun cat-chat 1ong, Y 1a khoang cach tir bién, v 1a d6 nhdt dong hoc cua dong
chay, k = 0,4 13 hang s6 Von Karman, k 13 d6 nham Nikuradse. Trong mé hinh nay,
ks c6 lién quan dén kich thudc hat nhu:

ke, = cids, (2-33)
Trong do: dso la duong kinh hat bun cat c6 ty 1€ lot sang 50% cua vat li¢u day

va ¢, 12 hé s6 ngudi st dung lya chon. Gia tri dé nghi cua g 13 2,5.
Trong vung nudc ndong (Shallow Water), nguyén ly ham béac hai dugc s
dung dé danh gia ung suat tiép day:

T = prCpu|v| (2-34)
Trong d6 9 1a tc do dong chay trung binh, p; 1a mat d6 chat long va Cp 14 hé

s6 kéo co thé duoc quy dinh bai nguoi dung (gia tri mic dinh 13 0,0026) hoic duoc

xac dinh theo do nham (Soulsby, 1997):
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2
(2-35)

o o]
‘ PB + In(z/h)
Vi h 1a chiéu sau, B=0.71, va z;=k/30

- Théng s Shields t6i han:
Tham sb Shields 1a mot dang (mg suit tiép day khong thtr nguyén duoc xac
dinh theo:
T

~ gdn(pn—py)
Trong d6 g 1a trong luc, p, 1a mat d¢ khoi lugng cua cac hat bun cat va d, 1a

On (2-36)
duong kinh hat. Cac chi sb n biéu thi cho loai bun cat thir n.

Tham s6 Shields t6i han 6., duoc sir dung dé xac dinh ung suit tiép day toi
han 1., tai d6 bun cat bat dau chuyén dong gdm ca bun cat day va lo limg:

TCT,Tl

gadn(Pn = pr) ‘
Gi4 tr1 co s¢ cua O, , la cho mot day phang va nam ngang cua cac hat co

Ocrmn = (2-37)
kich thuéc giéng nhau. Co6 thé duoc chi dinh bai nguoi ding (0,05 theo mic dinh)
hodc dugc xac dinh tir phuong trinh (Soulsby va Whitehouse, 1997):

0.3 —0.02d
GCT,n = 1+1—2d + 0055(1 —e *’”) (2-38)
L0y p

V61 dx«, 1a duong kinh hat xac dinh boi:

s — 1 1/3
d.,=d, [%] (2-39)
7

O day sn = pn/ps va ve1a @6 nhot dong hoc cia chat long.

Theo hudng d6 doc mat tiép xtc ddy, trong lyc nhu mot thanh phan tiép
tuyén cua luc dé 1am cho ddy 6n dinh hodc bat 6n dinh hon tiy thudc vao hudng
dong chay. Két qua 13, Gmg suét tiép t4i han ting néu dong chay di 1én doc va giam
néu dong chay xudng. Mot tiiy chon cho ngudi ding Oern, c6 thé dugc sira doi anh

huong d6 déc theo Soulsby-Whitehouse (1997):

’

ecr,n = ecr,n

cos P sin B + /cos? f tan? ¢, — sin® P sin? B
) tan ¢, ) )
Trong d6 B 1a goc doc cua day, ¢n 1a goc nghi duge xac dinh 1a goec doc nhat

(2-40)

trude khi cac hat tu truot (gia tri mic dinh 1a 32°) va y 1a goc gitta hudng dbc va
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dong chay tiép giap voi mat dbc, y nim trong khoang tir 0° dén 180°, voi 0° twong
g v6i dong chay 1én déc va dong chay xubng dbc 1a 180°.
- Hién twong khai dong va boi tu:

Trong mod hinh nay, hién tuong khoi dong va boi tu duoc coi 1a hai qua trinh
d6i lap dién ra cing mot thoi diém. Chung duoc két hop dé xac dinh téc do thuc
giita trao d6i bun cat day va lo ling. Trong qua trinh khoi dong, van tdc ma cac hat
roi khoi bé miat day 13 van toc nang va dugc tinh dwa trén coéng thic cia
Winterwerp va nnk (1992):

Wigen = &A% O — Oern) Vg dn(n — 1) (2-41)

Trong do6 a, 1a h¢ s6 khoi dong cua loai hat n (gia tri mac dinh 1a 0,018) va n,,
1a vecto phap tuyén day. Khi ling dong, toc do ling cua Soulsby (1997) duoc sir
dung:

v
— ’i[(10.362 +1.04943,)"" - 10.36] -~ (2-42)
g dy,
Véi g 1a gia toc trong trudng, Useye, durgc gid thiét theo hudng giong g.
- Van chuyén bun cat day:
Dang khong thir nguyén cua tbc do van chuyén bun cat day doi véi hat thir n

duoc xac dinh:

2.1
0.

D; = Byridi P | ——— 1| cpy (2-43)

ecr,i

’ 1.5
P; = Bupm,i (9i - 9cr,i) Ch,i (2-44)
D; = Buie,i00° (9i - ecr,i) Ch,i (2-45)
pi—p 12

dpi = P [IIgII (l—f> d?] (2-46)

Py

Trong d6, ®n dugc tinh theo cong thirc 2-24 (van Rijn [38]), 2-25 (Meyer va
nnk [39]) va 2-26 (Nielsen). Byr. i va Bumpm, i - Bnie,i 12 cac hé $b tuong tng, thuong
bang 0.053 va 8.0 — 12.0. Téc d6 van chuyén thé tich bun cat day trén mdi don vi
chiéu rong day 12 qp.

V6i ¢y, 1a ndng d6 chuyén tai bun cat day cua loai hat n:
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N

z Cpm = 1.0 (2-47)

n=1
Trong d6 N 1a tong so loai bun cat. Luu y ¢, , khong ton tai trong phuong

trinh MeyerPeter va Muller ban dau. Ma dugc thém vao trong phuong trinh (2-24,
2-25, 2-26) dé tinh dén tac dung cua nhiéu loai hat.
- Van chuyén bun cat lo lung:
Dbi véi mdi loai, ndng d6 bun cat lo limg duoc tinh bang cach giai phuong

trinh van chuyén riéng cua no:

ac
ai'“ + V. (Copttsn) = V.V(DCs ) (2-48)

O day C;, , 1a nong d6 khdi bun cat lo ling, dugc dinh nghia 1a khdi lugng

bun cat trén mot thé tich hdn hop chét léng-bun cat; D 1a do khuéch tan; Us, la van
tdc cua loai bun cat thi n.

Néng dd thé tich bun cat lo lirng C; , dugc xac dinh:

C
| Fon = p" (2-49)
Mat d6 khoi lugng cia hon hop chat long — bun cat xac dinh:
N
(2-50)

ﬁ = z CsmPsm + (1 - Cs,tot)pf

m=1
Vi cg 01 1 téng néng do theo thé tich bun cat lo lung:
N

(2-51)
Cstot = Z Csm

m=1

Pé giai phuong trinh (2-34) thi Cs, ,, us , phai dugc tinh trude. Nguoi ta cho
rang: 1) cac hat trong trang thai ngung lai khong c6 tuong tic manh véi nhau; 2) su
khac biét van toc gitta bun cat lo ltng va hdn hop chat 1ong-bun cat cha yéu 1a toc

do lang cua hat, Usettie. Do d6, us, duge danh gia bang cach sur dung:

Usp = u+ UsettlenCsn (2-52)
N
u = Z Csm Usm + 1- Cfs,tot (2-53)
m=1

Trong flow-3D, 7 thu duoc bang cac giai phuong trinh Navier-Stokes va phuong

trinh lién tuc két hop véi mé hinh réi.
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Nhur vy, tir Iy thuyét van chuyén bun cat trong mo hinh van chuyén bun cat-
Flow 3D (Sedimentation Scour Model) c¢6 thé rit ra cic tham sb hiéu chinh co ban
14 hé sb khai dong a,, d0 nham tuyét dbi k, va cong thure tinh todn van chuyén bun
cat. V&i cac mo phong xem xét hiéu chinh cta luan an thi sy phi hop chung tt nhat
véi 6 liéu thi nghiém Krami thé hién & Bang PL-1 va Hinh PL-2.
Bang PL-1: Két qua lira chon cac tham sb trong mé hinh van chuyén bun cat cia

Flow 3D (Sedimentation Scour Model)

Céc tham s hiéu chinh Gia tr1 hiéu chinh | Lua chon Ghi chua
Hé s6 khoi dong o, 0.018; 0.027; 0.036 ,
(Entrainment Coefficient) 0.036; 0.045 ' Két qua mo
(Bed roughress/ds) T voi két qua thi
nghiém.

Meyer-Peter;

Cong thirc Nielsen; Van Rijn

Van Rijn

@) Sediment Definition

Activate sediment scour model

Critical Shields Number definition Bed Load Transport Rate squation

O Prescribed value ~ . Richardson-Zaki coefficient multiplier
O Meyer-Peter & Miller eguation

@ Calculate value using Sculsby-VWhitehouse equation Molecular diffusion coefficient I:I kg/m's
O Nielsen equation

Local adjustments of Critical Shields Number (® Van Rijn equation Turbulent diffusion multplier |:|

|:| For slope effect

Mumber of sediment species Maximum packing fraction: |0.1400 -5 Bed roughness / d50 ratio I:l

Critical Entrainment Bed Load
Shields Mumber Coefficient Coefficient Re

Sediment 1 Sand| 0.00091 2650 0.05 0.036 0.053 30

Mame Diameter Density

Cancel Help

Hinh PL-2: Céc tham sb hiéu chinh co ban trong mé hinh van chuyén bun cat.
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Bang PL-2: Phan b van tdc ddy tai mit cit ngang X, (Q,=0.035m’/s)

DPiém

Thuy

- df) truc Van tc day Vg (m/s)
?g (B:??Om) Thi nghiém | Flow-3D (LA) |  *Flow-3D
1| b 0.00
2 | b 0.05 0.036 0.041 0.099
3| b 0.10 0.090 0.100 0.141
4| b 0.15 0.121 0.145 0.167
5| b 0.20 0.162 0.181 0.207
6 | b 0.25 0.200 0210 0.227
71 b 0.30 0.236 0.235 0.245
8 | b 0.40 0276 0.290 0.284
9 | b 0.50 0.316 0.306 0.300
10| b 0.60 0.326 0.310 0310
| b 0.70 0.341 0.320 0.321
2| b 0.80 0.333 0.327 0.322
3| b 0.90 0.233 0.254 0.280
4| b 0.95 0.056 0.085 0.131

Bang PL-3: Phan b van tc day tai mat cit ngang X, (Q,=0.035m’/s)

Diém

Thuy

- df) truc Van toc day Vg4 (m/s)
?g (Bj‘})m) Thi nghiém | Flow-3D (LA) *Flow-3D

1 o) 0.00

2| P 0.05

3| P 0.10

4| P 0.15

5| b 0.20

6 | D 0.25 0.380 0.340 0.277
7| b 0.30 0.388 0.362 0.303
8 | b 0.40 0.405 0.388 0.360
9 | b 0.50 0.398 0.371 0.327
10| b 0.60 0.390 0.365 0.324
11| Db 0.70 0.378 0.361 0.337
12| b 0.80 0.370 0.353 0.341
13| b 0.90 0.336 0.327 0.336
14| D 0.95 0.054 0.154 0.212
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Bang PL-4: Phan b van tdc ddy tai mit cit ngang X5 (Q,=0.035m’/s)

biém Thuy Van tc day Vg (m/s)
T | % true
?g (B:??Om) Thi nghiém | Flow-3D (LA) |  *Flow-3D
1 b 0.00 0.000 0.000 0.000
2 b 0.05 0.053 0.030 0.021
3 b 0.10 0.061 0.044 0.038
4 b 0.15 0.057 0.029 0.052
5 b 0.20 0.042 0.025 0.057
6 b 0.25 0.060 0.045 0.100
7 b 0.30 0.087 0.091 0.232
8 b 0.40 0.260 0.352 0.387
9 b 0.50 0.371 0.363 0.351
10 b 0.60 0.378 0.366 0.359
11 b 0.70 0.372 0.368 0.364
12 b 0.80 0.364 0.348 0.354
13 b 0.90 0.269 0.211 0.331
14 b 0.95 0.058 0.100 0.161
Bang PL-5: Phan bd van toc day tai mat cit ngang X4 (Q1=0.O35m3/s)
biém Thuy Van toc day Vg (m/s)
1| % e
((1]3})] (BZ?(.)Om) Thi nghiém | Flow-3D (LA) *Flow-3D

1 b 0.00

2 b 0.05

3 b 0.10

4 b 0.15

5 b 0.20

6 b 0.25

7 b 0.30 0.150 0.131 0.113
8 b 0.40 0.280 0.246 0.228
9 b 0.50 0.328 0.358 0.372
10 b 0.60 0.363 0.357 0.341
11 b 0.70 0.381 0.390 0.364
12 b 0.80 0.390 0.406 0.385
13 b 0.90 0.410 0.406 0.387
14 b 0.95 0.058 0.100 0.161
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Bang PL-6: Chiéu sdu x6i tai mit cit ngang X, va X5 (Q,=0.046m’/s)

Thuy Mit cét ngang X, Mit cit ngang Xs
T “;f," Thi nehia Flow-3D Thi nehic Flow-3D
B=Lom)| | (@A) e (LA)
1 0.0 -0.001 -0.002
2 0.50 -0.036 -0.020
3 0.10 -0.050 -0.035
4 0.15 -0.075 -0.060
5 0.20 -0.100 -0.080
6 0.25 -0.176 -0.155 -0.125 -0.110
7 0.30 -0.200 -0.175 -0.157 -0.140
8 0.35 -0.222 -0.190 -0.180 -0.161
9 0.40 -0.208 -0.180 -0.210 -0.180
10 0.45 -0.167 -0.178 -0.208 -0.183
11 0.5 -0.150 -0.131 -0.180 -0.160
12 0.55 -0.121 -0.106 -0.150 -0.124
13 0.6 -0.092 -0.065 -0.108 -0.100
14 0.65 -0.074 -0.041 -0.080 -0.062
15 0.7 -0.052 -0.035 -0.060 -0.050
16 0.75 -0.034 -0.018 -0.050 -0.038
17 0.8 0 -0.020 -0.044 -0.040
18 0.9 0 -0.010 0 0

Béang PL-7: Chiéu sau x6i tai mat cit doc Y; va Y, (Q,=0.046m’/s)

Thuy Mt cét doc Ys Mt cét doc Y3
T | Ve
do Thi nghiém | Flow-3D (LA) Thi nghiém Flow-3D (LA)
(B=1.0m)

1 4.00 0.000 -0.001 0.000 -0.002
2 4.20 -0.083 -0.060 -0.042 -0.028
3 4.30 -0.145 -0.098 -0.085 -0.063
4 4.35 -0.167 -0.133 -0.118 -0.087
5 4.45 -0.176 -0.158 -0.156 -0.139
6 4.60 -0.159 -0.128 -0.191 -0.178
7 4.70 -0.129 -0.100 -0.224 -0.211
8 4.80 -0.090 -0.070 -0.231 -0.218
9 4.85 -0.055 -0.032 -0.217 -0.206
10 4.95 -0.030 -0.021 -0.193 -0.178
11 5.00 -0.026 -0.010 -0.175 -0.156
12 5.10 -0.028 -0.010 -0.160 -0.123
13 5.20 -0.025 -0.010 -0.144 -0.106
14 5.40 -0.011 0.008 -0.127 -0.100
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Phu luc 3: Cac phwong phap mé phéng dong roi

Cac phuong trinh (2-8) dén (2-11) chi c6 thé giai duoc bang toan hoc trong
mot s bai toan dong chay co diéu kién don gian. Trong thyc té, dong chay trong
cac cong trinh thily loi hau hét 1a dong chay réi. Pé giai dugc hé phuong trinh
Navier Stoke trong truong hop dong rdi ngudi ta phai sit dung mot s6 phuwong phap
phd bién sau:

(1) Phwong phdp mé phong dong roi bang cdch tinh todn truc tiép, Direct
Numerical Simulation (DNS):

Pay la phuong phéap dua ra 15i giai chinh xac nhét cho phwong trinh Navier-
Stoke bdi nd xét dén moi cap do réi ciia dong chay ma khong can sy trg gitp cua
bat ki mot gia thiét nao. Tuy nhién, DNS gip nhiéu khé khin trong viéc hién thuc
hoa 161 giai vi nd doi hoi mot hé théng may tinh ¢ manh va so dd giai du chinh xac
dé giam bét sai sd

(2) Phuwong phdap mé phong dong chay, Large Eddy Simulation (LES):

Phuong phap nay coi dong rdi 1a dong chay cua nhitng xody nudc 16n.
Nguyén 1y chu dao ctia phuong phép LES la dya trén sy don gidn hdéa phuong phap
DNS.

(3) Phuong phdp trung binh héa Reynolds (RANs):

Phuong phép nay chi tip trung vao gia tri thong ké ctia dong chay ma khong
quan tim dén gia tri tic thoi cua ching. Do d6, trong RANS tit ca cac cap do rdi
ciia dong chay s& dugc trung binh héa. Trudc tién ta s& thiét 1ap phuong trinh
Reynold cho cic gia tri trung binh, phuong trinh nay s& c6 nhiing thanh phan chua
xac dinh. Nhitng thanh phan nay s& dugc tinh dya trén nhitng gi tri trung binh da
biét thong qua nhirng gia thiét (closure assumptions).

Trong cac phuong phép trén thi phuwong phap RANs duoc st dung phd bién
nhat. D& phat trién hé phuong trinh RANS, cac tham sb dic trung ctia dong chay
gém van tdc, ap suat tai mot diém phu thudce thoi gian dugce chia lam 2 phﬁn: thanh
phém trung binh va cac dai lugng mach dong, cu thé nhu sau:

u(x,t)=u(x,t)+u'(x,1) (2-54)
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pi(xi’t):p(xi’t)-{_p’(xi’t) (2-55)
Trong d6: i va p la cac thanh phan van téc va 4p suat trung binh theo thoi
gian. u’, p’ 14 cac thanh phan van tdc va 4p suit mach dong xung quanh gia trj trung
binh. V&1 hai phuong trinh trén, hé phuong trinh RANs s€ c6 dang trung binh
nhu sau:
o, _
ox,
ou _ ouw 1gp  om  owu,
—Ytu, —t=——"yy—" 7
o ox, pox  oxox, Ox
Trong do: u! 111’ 1a dai lwong khac khong va 1a dai lugng quan trong nhat trong

0 (2-56)

+g (2-57)

mo phong dong chay r6i, né duoc goi 1a ing suat Reynolds (Reynolds stress) va cd

quan h¢ vé1 ing suat ti€p ro1 nhu sau:

o =, 2 k) (2-58)
Phuong trinh Navier Stoke trung binh (RANs) s& dugc chuyén thanh dang
sau day.
%+ﬁ/%=—li(1—9+zpk5i,)+v ot —ar”'+gi (2-59)
or - ox, p Ox, 3 ' Ox;0x; OX,

bé dong kin (giai) dugc RANSs, ching ta can phai xac dinh duogc (%ij thong
qua mot vai gia thuyét, nhu gia thuyét vé tuyén tinh hay khong tuyén tinh do nhét
roi (linear or non linear eddy viscosity), hay gia thuyét vé mé hinh tng suit
Reynolds (Reynolds stress model, RSM). Tir nhiing gia thuyét nay cac nha khoa
hoc s& thiét 13p ra rt nhiéu mo hinh tinh toan dong réi, c6 thé ké dén dudi day:

- MO0 hinh mét phuong trinh (K equation):

Giai quyét mot phuong trinh dbi Iuu chay rdi (turbulent transport equation)
thuong 1a dong nang chay rdi. Ngudn gbec mo hinh mot phuong trinh chay réi 1a mo
hinh mdt phuong trinh cua Prandtl:

1 2

v, =k =C,— (2-60)

_ _
%%?u«u«%—CD"—%iKM—T]@} (2-61)
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Trong d6: v 1a xoay nhét (eddy viscosity) hay d6 nhdt rdi (turbulent
3

) ) . : k*?
viscosity). Hé s6 khép kin va quan hé bo trg ¢ =C,, E C,=0.08,0,=1.

- MG hinh hai phuong trinh (K-Epsilon equation):

Mo hinh hai phwong trinh 1a mét trong nhitng mo hinh phé bién nhét cua cac
mo hinh chay réi. Theo dinh nghia, mé hinh chay réi hai phwong trinh bao gdm
thém hai phuong trinh d6i luu dé mo ta cho tinh chay rdi ciia dong chay. Thong
thudng mot trong cac bién ddi luu 12 dong ning chay rdi (turbulent kinetic energy) £,
bién d6i luu thir hai khiac nhau phy thudc vao kiéu ctia mo hinh hai phuong trinh.

Lua chon phd bién 13 hé s6 tiéu tan réi . (turbulent dissipation):

k2
v,=C,— (2-62)
&
Phuong trinh k:
ok ok o v, ok ou,
_— = +—Ly— | —y''u' —L— _
o ox, ax,.[(v )ax,] Y T (2-63)
Phuong trinh .:
oc Oms 0 v, 0Os & ——0Ou, &
S v -G, ——C,, ;
o ox, ax[(v O')le] ke T g (2-64)

Trong do: C, =0.09;6, =1.0;0, =1.3;C,, =1.44,C,, =1.92.
- MG hinh RNG (Renormalization-Group):

M6 hinh nay dung chung 2 phuong trinh v&di mo hinh K-epsilon, tuy nhién nhiing
gia tri hang s6 thuc nghiém trong phuong trinh K-epsilon s& dugc thé hién dudi
dang ham hién (explicit). Trong md hinh Flow 3D, mé hinh RNG dugc khuyén
khich stir dung cho cac bai toan phuc tap.

Tém tai, md hinh r6i RNG duoc luan 4n lua chon sit dung mo phong cho két
qua chinh x4c hon so véi cic mo hinh dong rdi khac, diéu nay ciing dugc khang

dinh trong nghién ctru cia Kermani va nnk 2014, D6 Xuan Khanh va nnk 2018.
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Phu luc 4: Két qua mo phong vé trudng vin tc va bién dong long din
Velocity Selected (m/s)

0.008 0.159 0.309 0.459 0.610
45°

|

~
—
~

75°

~
\S)
~

il

~
(O8]
~

—
S
(9]

o

“)

120°

)

AARAE

(6)

e

Dong chay tr trai sang phai d. Dong chay tir phai sang trai
Hinh PL-3: Phan bd van toc: (1) phuong an-G45, (2) phuong an-G75,
(3) p/an-G90, (4) p/an-G105, (5) p/an-G120; (6) p/an-G135.
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First half cycle duration of tide (45 degree) Last half cycle duration of tide (45 degree)

First hali cycle duration of tide (75 degree)

First half cycle duration of tide (90 degree) Last half cycle duration of tide (90 degree)

First half cycle duration of tide (120 degree)

e. Dong chay tu trai sang phai . Dong chay tur phai sang trai
Hinh PL-4: Bién dong long dan khu vuc hé thong mé han (MH) vé1 G45~G135.
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Velocity Selected (m/s)

0.005 0.148 0.292 0.435 0.578

2L0OI1.0-2

2LOI1.0-3

2LOM1.0-6

2LOM1.0-7

a) Dong chay tir trdi sang phdi b) Dong chay tir phdi sang trdi
(1=54005) ’ (t=162005)
Hinh PL-5: Phéan b6 van toc xung quanh h¢ thong MH doi ximg 2 bén bo (2B1.0)
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Packed sediment Net Height Change Selected (m)

-0.110 -0.079 -0.047 -0.016 0.015
g 2LOI1.0-1 = -

< — 2LOI1.0-2
h—“ Y

2THA1.0-4

a. Dong chay tur trai sang phai b. Dong chay tir phai sang trai
(t=10800s) ~ (t=21600s)
Hinh PL-6: Bién dong long dan khu vuc h¢ thong MH d6i xtimg (2B1.0)
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Velocity Selected (m/s)
0.004 0.118 0.233 0348 0.463

1LOI1.0-1

—— 1THA1.0-4 -
I' S t———

e - e B
Hinh PL-7: Phan b van toc xung quanh hé théng MH bd tri ¢ 1 bén bo (1B1.0)

Packed sediment Net Height Change Selected (m)

0.072 -0.050 -0.029 -0.007 0.015

1LOI1.0-1

4 . _ A " ] == _!:'l
Dong chay tr trai sang phai (t=10800s)  Dong chay tir phai sang trdi (t=21600s)

Hinh PL-8: Phan b vén tdc xung quanh hé théng MH b tri ¢ 1 bén bd (1B1.0).
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Velocity Selected (m/s)
0.008 0.159 0.309 0.459 0.610

2LOI1.5-1

2THA1.5-4

a. Dong chay tur trai sang phai (t=5400s) b. Dc tir phai sang trai (t=16200s)
Hinh PL-9: Phéan b6 van toc cua h¢ thong MH do6i xung (2B1.5)
Packed sediment Net Height Change Selected (m)

BN 220000 Tl
0.115 -0,082 -0.049 -0.017 0.016

2LOI1.5-1 ——

a. Dong chay tur trai sang phai b. Dong chay tir phai sang trai
(t=10800) (t=21600s)

Hinh PL-10: Bién dong 1ong dan khu vyc bé tri hé théng MH d6i xtmg (2B1.5).
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Velocity Selected (m/s)

0.004 0.125 0.246 0.367 0.488

ITHA1.5-4

1LOM1.5-7 \

Hinh PL-11: Phan bd vén té¢ xung quanh hé thong MH b tri & 1 bén b (1B1.5)
Packed sediment Net Height Change Selected (m)

LT

-0.081 0.055 -0.028 -0.002 0.0256

Dong chay tur trai sang phai (t=10800s)  Dong chay tir phai sang trai (t=21600s)
Hinh PL-12: Phan b6 vén toc xung quanh hé¢ thong MH bo tri & 1 bén bo (1B1.5)
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Velocity Selected (m/s)

0.006 0.150 0.29 0.439 0.583
2LOI2.0-1

!

2L.0OI12.0-

2L0I2.0-3

)
—
e
>
g
I

N
oy
o
<
g
e
o)

a. Dong chay tur trai sang phai b. Dong chay tir phai sang trai
(t=5400s) ’ ’ (t=16200s)
Hinh PL-13: Phan b6 van toc cua hé thong MH doéi xting (2B2.0).
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Packed sediment Net Height Change Selected (m)

-0.125 -0.090 -0.054 -0.019 0.016

2L0OI2.0-1

e A e

sl = | M-_L..-: §
1 sang trai

a. Dong chay tur trai sang phai b. Dong chay tir pha
(t=10800) N ~ (t221600s)
Hinh PL-14: Bién dong long dan khu vuc h¢ thong MH d61 xing (2B2.0).
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Velocity Selected (m/s)
BT =

0.004 0.121 0.238 0.356 0473

Hinh PL-15: Phan b van tdc tai hé thong MH & 1 bén bo (1B2.0)

Packed sediment Met Height Change Selected (m)

-0.086 -0.060 -0.034 -0.008 0.018

- Dong chay tur trfii sang phai (t=~] 0800s) Do‘ng chay tir pi}di sang trai (t=21600s)
Hinh PL-16: Bién dong long dan khu vyc h¢ thong MH b6 tri & 1 bén bo (1B2.0)
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Velocity Selected (m/s)

!

0.005 0.139 0.273 0.406 0.540

2L0OI12.5-2

2LOI2.5-3

2L.OM2.5-6

a. Dong chay tur trai sang phai b. Dong chay tir phai sang tréi
(t=5400s) ’ ’ (t=16200s)
Hinh PL-17: Phan b6 van téc cua h¢ thong MH doi xtirng ¢ ca 2 bén bo (2B2.5)
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Packed sediment Net Height Change Selected (m)
-0.129 -0.094 -0.060 -0.025 0.010

2THA2.5-4

2LOM2.5-5

2L.OM2.5-6

P i TN Py

TN . o =5
a. Dong chay tur trai sang phai b. Dong chay tir phai sang trai
(t£10800) ) ~ (t221600s)
Hinh PL-18: Bién dong long dan khu vyc bo tri h¢ thong MH d61 xing (2B2.5).
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Velocity Selected (m/s)

0.004 0.115 0.227 0.339 0.451

ITHA2.54

Hinh PL-19: Phan b van tdc cta hé théng MH & 1 bén bo (1B2.5)
Packed sediment Net Height Change Selected (m)

-0.091 -0.066 -0.041 -0.016 0.009
1LOI2.5- | pmr——

Dong chay twr trdi sang phai (t= ] 0800s) Dong chay tw phai sang trdi (t=21 600s)
Hinh PL-20: Phan b van téc ctia hé théng MH & 1 bén bo (1B2.5)
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Velocity Selected (m/s)

BN, 00000 e
0.006 0.136 0.266 0.395 0.525

2L0I3.0-1

2L0I3.0-2

2THA3.0-4

2L.OM3.0-5

a. Dong chay tur trai sang phai b. Dong chay tir phai sang trai
(t=5400s) ) ) (t=16200s)
Hinh PL-21: Phan b6 van téc cua hé thong MH d6i xtrng (2B3.0)
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Packed sediment Net Height Change Selected (m)
BT
-0.130 -0.096 -0.061 -0.027 0.008

L i S 3 o = PRy et
a. Dong chay tur trai sang phai b. Dong chay tir phai sang trai
(t=10800) (t=21600s)

Hinh PL-22: Bién d6ng long dan khu virc hé thong MH d6i xtimg (2B3.0)
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Velocity Selected (m/s)

0.004 0.114 0.225 0.336 0.447
= 11LOI3.0-1

1LOM3.0-7

Hinh PL-23: Phan b van tdc cta hé théng MH & 1 bén bo (1B3.0)
Packed sediment Net Height Change Selected (m)

-0.093 -0.063 0.034 -0.004 0.026

1LOI13.0-1

Dong chay tir trai sang phai (t=10800s) Dong chay tir phai sang trai (t=21600s)
Hinh PL-24: Bién dong long dan tai h¢ thong MH & 1 bén bo (1B3.0)
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Hinh PL-27: Cau tric d(‘)g chay 3D to a boi hé thdng mé han 16m LOM



177

Phu luc 5: Trich xuit s6 liéu chiéu siu xéi xung quanh h¢ théng MH

_——— — — — — — — =

100.0

X1 X2 X4 X6 Xg X0 4

11

Hinh PL-28: So d6 mit cit mat cat ngang lay sd liéu

Bang PL-8: Két qua chiéu sau x6i, bdi ctia cac hé théng MH, bd tri S/L=1.

Chiéu sau x6i, bdi (cm)

Phuong 4n Ty 1& bo tri i 5 . x i
T b ir SLaLB | damaingt | X6l ong dan v
(16n nhét) (trung binh) (trung binh)
1 2LOI1.0-1 9.28 4.84 0.57
2 2LOI1.0-2 9.03 5.72 0.78
3 2LOI1.0-3 9.12 6.02 0.83
4 2THA1.0-4 S/L=1 10.29 6.58 0.90
5 2LOM1.0-5 10.41 6.91 1.01
6 2LOM1.0-6 10.54 7.57 1.16
7 2LOM1.0-7 10.62 7.76 1.42

Bang PL-9: Két qua chiéu sau x6i cuc b cta hé thong MH, bd tri S/L=1.

Chiéu sau x6i cuc bd (cm)

lfait 2LOI1.0 | 2LOI1.0 | 2LOI1.0 | 2THA1.0 | 2LOM1.0 | 2LOM1.0 | 2LOM1.0
-1 2 -3 4 5 6 -7
X2 | -0.0641 | -0.0721 | -0.0729 | -0.0858 | -0.0926 | -0.0907 | -0.0906
X3 | -0.0590 | -0.0779 | -0.0815 | -0.0887 | -0.0976 | -0.0991 | -0.0997
X4 | -0.0620 | -0.0835 | -0.0901 | -0.0905 | -0.0946 | -0.1019 | -0.1061
X5 | -0.0698 | -0.0838 | -0.0912 | -0.0976 | -0.1003 | -0.1035 | -0.1062
X6 | -0.0813 | -0.0903 | -0.0872 | -0.0922 | -0.0903 | -0.1038 | -0.1062
X7 | -0.0831 | -0.0903 | -0.0861 | -0.0954 | -0.1041 | -0.1054 | -0.1054
X8 | -0.0928 | -0.0899 | -0.0835 | -0.1029 | -0.0992 | -0.1003 | -0.1062
X9 | -0.0781 | -0.0901 | -0.0791 | -0.0904 | -0.0956 | -0.0993 | -0.1061
X10 | -0.0694 | -0.0759 | -0.0759 | -0.0846 | -0.0919 | -0.0992 | -0.0991
Max | -928 | -9.03 | -912 | -10.29 | -10.41 -10.54 -10.62
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Bang PL-10: Két qua chiéu sau x6i long dan cua hé théng MH, bd tri S/L=1.

Mait Chiéu sau x6i 1ong dan (cm)
cat 2LOI1.0 | 2LOI1.0 | 2LOI1.0 | 2THA1.0 | 2LOM1.0 | 2LOMI1.0 | 2LOM1.0
-1 -2 -3 -4 -5 -6 -7
X2 -0.0382 | -0.0484 | -0.0604 | -0.0658 -0.0657 -0.0747 -0.0691
X3 -0.0415 | -0.0529 | -0.0631 | -0.0668 -0.0691 -0.0801 -0.0772
X4 -0.0444 | -0.0594 | -0.0635 | -0.0680 -0.0682 -0.0808 -0.0802
X5 -0.0494 | -0.0617 | -0.0641 | -0.0714 -0.0699 -0.0771 -0.0812
X6 -0.0551 | -0.0630 | -0.0613 | -0.0672 -0.0699 -0.0762 -0.0826
X7 -0.0543 | -0.0640 | -0.0591 | -0.0668 -0.0724 -0.0750 -0.0797
X8 -0.0521 | -0.0591 | -0.0561 | -0.0669 -0.0709 -0.0743 -0.0787
X9 -0.0520 | -0.0552 | -0.0569 | -0.0611 -0.0688 -0.0743 -0.0790
X10 | -0.0484 | -0.0508 | -0.0570 | -0.0584 -0.0671 -0.0691 -0.0709
Trun
g -4.84 -5.72 -6.02 -6.58 -6.91 -7.57 -7.76
binh
Béang PL-11: Két qua chiéu cao bdi tu ctia hé théng MH, bb tri S/L=1.
Miit Chiéu cao bdi tu xung quanh hé théng MH (cm)
cit | 2LOI1.0 | 2LOI1.0 | 2LOI1.0 | 2THAL.0 | 2LOM1.0 | 2LOM1.0 | 2LOMI.0
-1 -2 -3 -4 -5 -6 -7
X2
X3
X4 0.0090 | 0.0055 | 0.0080 0.0117 0.0124 0.0096 0.0133
X5
X6 0.0059 | 0.0092 | 0.0071 0.0077 0.0075 0.0098 0.0122
X7
X8 0.0055 | 0.0092 | 0.0089 0.0080 0.0084 0.0124 0.0144
X9
X10
el 057 | 078 | 083 0.90 1.01 1.16 1.42
in
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Bang PL-12: Chiéu sau x6i, boi ctiia hé thong mé han 161 (2LOI1.0-1)
TT Piém Mait cit do léy sb liéu
do X2 X3 X4 X5 X6 X7 X8 X9 X10
1 0.010 0.001 0.005 0.005 0.005
2 0.030 0.006 0.007 0.007 0.008
3 0.050 0.009 0.010 0.008 0.006
4 0.070 -0.008 0.007 0.004 -0.004
5 0.090 -0.005 -0.006 -0.003 -0.006
6 0.110 -0.027 -0.037 -0.042 -0.042 -0.074 -0.042 -0.030 -0.032 -0.022
7 0.130 -0.039 -0.041 -0.049 -0.048 -0.078 -0.058 -0.044 -0.050 | -0.037
8 0.150 -0.040 -0.046 -0.058 -0.063 -0.074 -0.054 -0.059 -0.051 -0.052
9 0.170 -0.045 -0.054 -0.057 -0.069 -0.075 -0.077 -0.065 -0.063 -0.060
10 0.190 -0.045 -0.058 -0.062 -0.069 -0.081 -0.082 -0.073 -0.070 -0.063
11 0.210 -0.043 -0.054 -0.062 -0.070 -0.080 -0.083 -0.081 -0.078 -0.066
12 0.230 -0.043 -0.055 -0.061 -0.067 -0.081 -0.083 -0.079 -0.072 -0.069
13 0.250 -0.041 -0.057 -0.060 -0.065 -0.072 -0.080 -0.093 -0.074 -0.069
14 0.270 -0.040 -0.041 -0.053 -0.063 -0.068 -0.071 -0.072 -0.072 -0.067
15 0.290 -0.038 -0.045 -0.056 -0.061 -0.064 -0.067 -0.070 -0.070 -0.067
16 0.310 -0.038 -0.042 -0.043 -0.059 -0.062 -0.064 -0.069 -0.070 -0.067
17 0.330 -0.037 -0.037 -0.037 -0.043 -0.059 -0.060 -0.061 -0.063 -0.059
18 0.350 -0.038 -0.037 -0.035 -0.043 -0.055 -0.060 -0.042 -0.044 -0.041
19 0.370 -0.042 -0.042 -0.040 -0.037 -0.039 -0.041 -0.048 -0.043 -0.043
20 0.390 -0.057 -0.054 -0.052 -0.048 -0.049 -0.049 -0.044 -0.045 -0.043
21 0.410 -0.064 -0.059 -0.055 -0.050 -0.050 -0.048 -0.042 -0.044 -0.043
22 0.430 -0.058 -0.047 -0.051 -0.052 -0.050 -0.042 -0.043 -0.045 -0.044
23 0.450 -0.043 -0.043 -0.040 -0.049 -0.048 -0.042 -0.046 -0.045 -0.045
24 0.470 -0.041 -0.040 -0.038 -0.042 -0.042 -0.046 -0.042 -0.045 -0.044
25 0.490 -0.035 -0.034 -0.032 -0.040 -0.040 -0.041 -0.038 -0.040 -0.040
26 0.510 -0.028 -0.027 -0.025 -0.034 -0.035 -0.036 -0.033 -0.036 -0.037
27 0.530 -0.023 -0.022 -0.019 -0.027 -0.028 -0.030 -0.025 -0.028 -0.030
28 0.550 -0.028 -0.026 -0.023 -0.021 -0.021 -0.023 -0.025 -0.027 -0.027
29 0.570 -0.030 -0.028 -0.025 -0.024 -0.024 -0.024 -0.027 -0.029 -0.029
30 0.590 -0.030 -0.027 -0.025 -0.025 -0.025 -0.026 -0.030 -0.033 -0.032
31 0.610 -0.031 -0.030 -0.029 -0.026 -0.027 -0.029 -0.035 -0.037 -0.037
32 0.630 -0.031 -0.033 -0.033 -0.032 -0.033 -0.034 -0.039 -0.040 -0.038
33 0.650 -0.037 -0.037 -0.035 -0.036 -0.036 -0.038 -0.040 -0.040 -0.039
34 0.670 -0.037 -0.040 -0.038 -0.038 -0.040 -0.041 -0.061 -0.062 -0.057
35 0.690 -0.039 -0.042 -0.042 -0.044 -0.056 -0.060 -0.065 -0.067 -0.064
36 0.710 -0.039 -0.059 -0.056 -0.044 -0.060 -0.060 -0.065 -0.067 -0.064
37 0.730 -0.039 -0.042 -0.055 -0.059 -0.060 -0.063 -0.068 -0.067 -0.064
38 0.750 -0.042 -0.046 -0.058 -0.058 -0.061 -0.065 -0.069 -0.067 -0.065
39 0.770 -0.043 -0.046 -0.059 -0.063 -0.067 -0.068 -0.069 -0.067 -0.064
40 0.790 -0.044 -0.046 -0.058 -0.064 -0.068 -0.070 -0.066 -0.067 -0.064
41 0.810 -0.039 -0.045 -0.056 -0.064 -0.069 -0.071 -0.065 -0.067 -0.054
42 0.830 -0.036 -0.041 -0.054 -0.064 -0.069 -0.070 -0.056 -0.049 -0.053
43 0.850 -0.033 -0.039 -0.045 -0.064 -0.067 -0.066 -0.048 -0.056 -0.037
44 0.870 -0.027 -0.030 -0.029 -0.060 -0.065 -0.058 -0.035 -0.029 -0.030
45 0.890 -0.019 -0.029 -0.026 -0.049 -0.053 -0.049 -0.019 -0.027 -0.011
46 0.910 -0.004 -0.006 -0.005 -0.006
47 0.930 -0.005 0.005 0.003 -0.004
48 0.950 0.005 0.011 0.012 0.005
49 0.970 0.080 0.013 0.010 0.007
50 0.990 0.011 0.012 0.014 0.012
Xéi long din -0.038 -0.041 -0.044 -0.049 -0.055 -0.054 -0.052 -0.052 -0.048
Boi tu 0.009 0.006 0.006 0.002
Xéi cuc bd -0.064 -0.059 -0.062 -0.070 -0.081 -0.083 -0.093 -0.078 -0.069
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Bang PL-13: Chiéu sau x6i, boi ciia hé thong mé han 161 (2LOI1.0-2)
TT Piém Mait cit do léy sb liéu
do X2 X3 X4 X5 X6 X7 X8 X9 X10
1 0.010 0.018 0.017 0.014 0.018
2 0.030 0.011 0.010 0.015 0.017
3 0.050 0.006 0.016 0.010 0.010
4 0.070 -0.008 0.011 0.014 -0.007
5 0.090 -0.006 -0.007 -0.005 -0.006
6 0.110 -0.046 -0.043 -0.041 -0.046 -0.073 -0.059 -0.051 -0.036 -0.035
7 0.130 -0.053 -0.048 -0.071 -0.069 -0.087 -0.059 -0.057 -0.046 -0.043
8 0.150 -0.056 -0.064 -0.064 -0.065 -0.073 -0.074 -0.064 -0.064 -0.066
9 0.170 -0.063 -0.069 -0.076 -0.077 -0.083 -0.078 -0.072 -0.070 | -0.061
10 0.190 -0.054 -0.069 -0.079 -0.083 -0.088 -0.090 -0.080 -0.071 -0.070
11 0.210 -0.051 -0.069 -0.079 -0.084 -0.090 -0.090 -0.090 -0.090 -0.073
12 0.230 -0.065 -0.068 -0.079 -0.082 -0.090 -0.090 -0.081 -0.080 | -0.075
13 0.250 -0.065 -0.069 -0.078 -0.082 -0.081 -0.090 -0.089 -0.079 -0.076
14 0.270 -0.072 -0.070 -0.076 -0.079 -0.079 -0.084 -0.081 -0.078 -0.075
15 0.290 -0.054 -0.077 -0.079 -0.081 -0.081 -0.084 -0.079 -0.076 -0.073
16 0.310 -0.054 -0.071 -0.076 -0.079 -0.077 -0.081 -0.076 -0.075 -0.073
17 0.330 -0.048 -0.051 -0.066 -0.073 -0.073 -0.075 -0.071 -0.069 -0.045
18 0.350 -0.046 -0.044 -0.066 -0.073 -0.071 -0.075 -0.071 -0.048 -0.043
19 0.370 -0.041 -0.044 -0.048 -0.051 -0.049 -0.052 -0.049 -0.043 -0.037
20 0.390 -0.037 -0.037 -0.047 -0.048 -0.045 -0.047 -0.043 -0.038 -0.034
21 0.410 -0.036 -0.035 -0.040 -0.042 -0.039 -0.042 -0.038 -0.036 -0.034
22 0.430 -0.037 -0.035 -0.039 -0.040 -0.037 -0.040 -0.037 -0.035 -0.034
23 0.450 -0.033 -0.032 -0.039 -0.039 -0.036 -0.038 -0.035 -0.034 -0.033
24 0.470 -0.032 -0.031 -0.035 -0.037 -0.034 -0.037 -0.034 -0.032 -0.029
25 0.490 -0.032 -0.028 -0.035 -0.035 -0.033 -0.035 -0.032 -0.029 -0.029
26 0.510 -0.033 -0.029 -0.031 -0.031 -0.028 -0.032 -0.029 -0.029 -0.032
27 0.530 -0.033 -0.031 -0.032 -0.032 -0.029 -0.032 -0.029 -0.033 -0.032
28 0.550 -0.034 -0.032 -0.035 -0.036 -0.032 -0.035 -0.033 -0.033 -0.032
29 0.570 -0.034 -0.031 -0.035 -0.036 -0.033 -0.036 -0.033 -0.033 -0.035
30 0.590 -0.034 -0.033 -0.034 -0.035 -0.032 -0.036 -0.033 -0.036 -0.037
31 0.610 -0.037 -0.037 -0.036 -0.038 -0.036 -0.040 -0.036 -0.038 -0.042
32 0.630 -0.041 -0.042 -0.041 -0.042 -0.040 -0.043 -0.039 -0.043 -0.043
33 0.650 -0.045 -0.044 -0.046 -0.047 -0.045 -0.046 -0.043 -0.044 -0.050
34 0.670 -0.048 -0.052 -0.047 -0.050 -0.047 -0.050 -0.045 -0.066 -0.070
35 0.690 -0.054 -0.073 -0.067 -0.072 -0.071 -0.074 -0.068 -0.073 -0.070
36 0.710 -0.054 -0.078 -0.067 -0.072 -0.073 -0.074 -0.068 -0.073 -0.071
37 0.730 -0.052 -0.063 -0.076 -0.078 -0.077 -0.078 -0.073 -0.075 -0.071
38 0.750 -0.052 -0.063 -0.084 -0.084 -0.081 -0.084 -0.077 -0.077 -0.071
39 0.770 -0.050 -0.066 -0.072 -0.076 -0.076 -0.080 -0.077 -0.078 -0.069
40 0.790 -0.065 -0.073 -0.074 -0.079 -0.079 -0.084 -0.080 -0.075 -0.068
41 0.810 -0.064 -0.073 -0.077 -0.081 -0.089 -0.090 -0.085 -0.073 -0.063
42 0.830 -0.065 -0.072 -0.079 -0.082 -0.089 -0.090 -0.078 -0.065 -0.048
43 0.850 -0.066 -0.064 -0.079 -0.081 -0.089 -0.087 -0.075 -0.064 -0.041
44 0.870 -0.054 -0.065 -0.076 -0.076 -0.081 -0.080 -0.072 -0.043 -0.031
45 0.890 -0.046 -0.043 -0.072 -0.075 -0.075 -0.066 -0.061 -0.030 -0.018
46 0.910 -0.008 -0.010 -0.010 -0.005
47 0.930 -0.005 0.010 0.011 -0.006
48 0.950 0.016 0.013 0.013 0.017
49 0.970 0.014 0.015 0.016 0.018
50 0.990 0.017 0.018 0.014 0.019
Xéi long din -0.048 -0.053 -0.059 -0.062 -0.063 -0.064 -0.059 -0.055 -0.051
Boi tu 0.005 0.009 0.009 0.007
Xéi cuc bd -0.072 -0.078 -0.084 -0.084 -0.090 -0.090 -0.090 -0.090 -0.076




181

Bang PL-14: Chiéu sau x06i, boi ctia hé thong mé han 161 (2LOI1.0-3)
TT Piém Mait cit do léy sb liéu
do X2 X3 X4 X5 X6 X7 X8 X9 X10
1 0.010 0.017 0.010 0.013 0.013
2 0.030 0.010 0.010 0.010 0.018
3 0.050 0.011 0.009 0.010 0.010
4 0.070 0.002 0.006 0.005 0.007
5 0.090 -0.005 -0.008 -0.006 -0.005
6 0.110 -0.047 -0.048 -0.066 -0.045 -0.041 -0.037 -0.042 -0.042 -0.057
7 0.130 -0.069 -0.071 -0.058 -0.063 -0.056 -0.060 -0.053 -0.062 -0.054
8 0.150 -0.070 -0.069 -0.070 -0.070 -0.060 -0.060 -0.065 -0.064 -0.067
9 0.170 -0.073 -0.077 -0.076 -0.075 -0.073 -0.069 -0.066 -0.070 | -0.069
10 0.190 -0.073 -0.078 -0.078 -0.079 -0.083 -0.080 -0.065 -0.072 -0.070
11 0.210 -0.071 -0.077 -0.079 -0.080 -0.083 -0.080 -0.079 -0.075 -0.071
12 0.230 -0.067 -0.076 -0.077 -0.078 -0.082 -0.081 -0.073 -0.076 -0.072
13 0.250 -0.066 -0.072 -0.074 -0.076 -0.073 -0.073 -0.072 -0.074 -0.071
14 0.270 -0.071 -0.073 -0.073 -0.075 -0.070 -0.071 -0.071 -0.076 -0.070
15 0.290 -0.064 -0.071 -0.070 -0.070 -0.067 -0.065 -0.065 -0.070 -0.064
16 0.310 -0.064 -0.071 -0.070 -0.070 -0.065 -0.065 -0.065 -0.046 -0.064
17 0.330 -0.049 -0.051 -0.061 -0.064 -0.059 -0.057 -0.053 -0.040 | -0.049
18 0.350 -0.043 -0.046 -0.045 -0.046 -0.040 -0.040 -0.038 -0.043 -0.040
19 0.370 -0.040 -0.042 -0.041 -0.041 -0.035 -0.037 -0.038 -0.048 -0.043
20 0.390 -0.045 -0.046 -0.044 -0.053 -0.050 -0.050 -0.044 -0.045 -0.046
21 0.410 -0.063 -0.061 -0.059 -0.057 -0.052 -0.050 -0.048 -0.043 -0.046
22 0.430 -0.070 -0.068 -0.064 -0.058 -0.050 -0.040 -0.039 -0.041 -0.041
23 0.450 -0.072 -0.070 -0.067 -0.064 -0.055 -0.040 -0.035 -0.043 -0.040
24 0.470 -0.073 -0.071 -0.069 -0.067 -0.061 -0.061 -0.054 -0.062 -0.041
25 0.490 -0.068 -0.069 -0.068 -0.067 -0.061 -0.061 -0.060 -0.040 -0.048
26 0.510 -0.064 -0.062 -0.060 -0.061 -0.056 -0.054 -0.047 -0.048 -0.040
27 0.530 -0.043 -0.044 -0.042 -0.044 -0.039 -0.041 -0.043 -0.044 | -0.045
28 0.550 -0.041 -0.042 -0.040 -0.042 -0.037 -0.038 -0.039 -0.041 -0.043
29 0.570 -0.038 -0.042 -0.040 -0.040 -0.035 -0.035 -0.036 -0.040 | -0.040
30 0.590 -0.043 -0.043 -0.041 -0.043 -0.039 -0.039 -0.035 -0.043 -0.038
31 0.610 -0.043 -0.044 -0.044 -0.047 -0.044 -0.043 -0.040 -0.044 -0.040
32 0.630 -0.047 -0.048 -0.048 -0.049 -0.049 -0.044 -0.041 -0.068 -0.044
33 0.650 -0.051 -0.065 -0.067 -0.069 -0.064 -0.065 -0.065 -0.072 -0.062
34 0.670 -0.051 -0.065 -0.067 -0.069 -0.065 -0.065 -0.065 -0.073 -0.062
35 0.690 -0.066 -0.070 -0.070 -0.071 -0.066 -0.067 -0.066 -0.077 -0.069
36 0.710 -0.065 -0.070 -0.073 -0.076 -0.074 -0.073 -0.071 -0.077 -0.071
37 0.730 -0.067 -0.075 -0.078 -0.088 -0.086 -0.086 -0.082 -0.079 -0.073
38 0.750 -0.070 -0.079 -0.089 -0.091 -0.087 -0.086 -0.084 -0.077 -0.075
39 0.770 -0.073 -0.081 -0.090 -0.091 -0.087 -0.084 -0.074 -0.072 -0.076
40 0.790 -0.073 -0.079 -0.089 -0.088 -0.085 -0.085 -0.072 -0.070 -0.075
41 0.810 -0.073 -0.077 -0.077 -0.087 -0.074 -0.073 -0.070 -0.058 -0.072
42 0.830 -0.071 -0.072 -0.070 -0.066 -0.065 -0.065 -0.062 -0.050 -0.070
43 0.850 -0.065 -0.062 -0.057 -0.058 -0.051 -0.055 -0.052 -0.053 -0.064
44 0.870 -0.056 -0.053 -0.056 -0.048 -0.079 -0.053 -0.038 -0.031 -0.066
45 0.890 -0.054 -0.042 -0.032 -0.038 -0.049 -0.034 -0.038 -0.027 -0.036
46 0.910 -0.003 -0.005 -0.004 -0.006
47 0.930 0.010 0.010 0.016 0.005
48 0.950 0.010 0.013 0.014 0.016
49 0.970 0.014 0.014 0.013 0.017
50 0.990 0.015 0.012 0.018 0.017
Xéi long din -0.060 -0.063 -0.064 -0.064 -0.061 -0.059 -0.056 -0.057 -0.057
Boi tu 0.008 0.007 0.009 0.009
Xéi cuc bd -0.073 -0.081 -0.090 -0.091 -0.087 -0.086 -0.084 -0.079 -0.076
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Béang PL-15: Chiéu sau x6i, bdi ctia hé théng mo han thang (2THA1.0-4)

TT Piém Mait cit do léy sb liéu
do X2 X3 X4 X5 X6 X7 X8 X9 X10
1 0.010 0.020 0.003 0.002 0.001
2 0.030 0.003 0.001 0.001 0.006
3 0.050 0.013 0.012 0.015 0.012
4 0.070 0.016 0.013 0.017 0.013
5 0.090 0.008 0.005 0.004 0.005
6 0.110 -0.066 -0.058 -0.051 -0.057 -0.055 -0.051 -0.058 -0.042 -0.062
7 0.130 -0.078 -0.058 -0.059 -0.064 -0.047 -0.053 -0.058 -0.059 -0.058
8 0.150 -0.079 -0.080 -0.074 -0.067 -0.071 -0.062 -0.066 -0.057 -0.063
9 0.170 -0.081 -0.082 -0.081 -0.087 -0.071 -0.077 -0.081 -0.087 -0.066
10 0.190 -0.081 -0.087 -0.089 -0.092 -0.076 -0.085 -0.085 -0.082 -0.085
11 0.210 -0.079 -0.089 -0.089 -0.098 -0.079 -0.092 -0.092 -0.090 -0.083
12 0.230 -0.080 -0.088 -0.090 -0.096 -0.082 -0.095 -0.099 -0.089 -0.081
13 0.250 -0.067 -0.086 -0.089 -0.096 -0.092 -0.095 -0.103 -0.089 -0.081
14 0.270 -0.068 -0.083 -0.088 -0.095 -0.092 -0.095 -0.092 -0.082 -0.066
15 0.290 -0.078 -0.084 -0.088 -0.095 -0.091 -0.094 -0.091 -0.085 -0.068
16 0.310 -0.066 -0.081 -0.086 -0.092 -0.087 -0.086 -0.082 -0.068 -0.058
17 0.330 -0.066 -0.081 -0.086 -0.092 -0.087 -0.086 -0.082 -0.068 -0.058
18 0.350 -0.068 -0.080 -0.078 -0.084 -0.068 -0.067 -0.068 -0.061 -0.055
19 0.370 -0.065 -0.065 -0.064 -0.068 -0.061 -0.062 -0.062 -0.057 -0.051
20 0.390 -0.065 -0.063 -0.061 -0.064 -0.057 -0.058 -0.053 -0.031 -0.033
21 0.410 -0.065 -0.062 -0.059 -0.059 -0.052 -0.032 -0.040 -0.037 -0.034
22 0.430 -0.061 -0.059 -0.056 -0.059 -0.054 -0.037 -0.050 -0.032 -0.033
23 0.450 -0.057 -0.054 -0.054 -0.044 -0.050 -0.034 -0.040 -0.037 -0.036
24 0.470 -0.035 -0.036 -0.046 -0.046 -0.047 -0.045 -0.040 -0.040 -0.031
25 0.490 -0.035 -0.046 -0.047 -0.048 -0.046 -0.047 -0.034 -0.035 -0.033
26 0.510 -0.029 -0.047 -0.048 -0.050 -0.047 -0.048 -0.035 -0.037 -0.034
27 0.530 -0.034 -0.048 -0.050 -0.052 -0.048 -0.049 -0.036 -0.040 -0.036
28 0.550 -0.052 -0.049 -0.051 -0.054 -0.049 -0.050 -0.037 -0.043 -0.038
29 0.570 -0.052 -0.050 -0.052 -0.056 -0.050 -0.052 -0.038 -0.045 -0.039
30 0.590 -0.054 -0.051 -0.053 -0.053 -0.051 -0.053 -0.039 -0.048 -0.041
31 0.610 -0.056 -0.052 -0.054 -0.050 -0.052 -0.054 -0.050 -0.046 -0.042
32 0.630 -0.058 -0.054 -0.056 -0.063 -0.058 -0.062 -0.061 -0.060 -0.055
33 0.650 -0.059 -0.061 -0.064 -0.072 -0.068 -0.071 -0.071 -0.067 -0.059
34 0.670 -0.056 -0.061 -0.064 -0.072 -0.068 -0.071 -0.071 -0.067 -0.059
35 0.690 -0.061 -0.064 -0.076 -0.086 -0.084 -0.087 -0.086 -0.083 -0.076
36 0.710 -0.067 -0.080 -0.081 -0.090 -0.086 -0.089 -0.087 -0.084 -0.076
37 0.730 -0.082 -0.083 -0.089 -0.094 -0.090 -0.093 -0.091 -0.088 -0.083
38 0.750 -0.077 -0.089 -0.090 -0.096 -0.090 -0.092 -0.091 -0.089 -0.084
39 0.770 -0.079 -0.089 -0.089 -0.094 -0.089 -0.092 -0.091 -0.089 -0.084
40 0.790 -0.082 -0.087 -0.089 -0.089 -0.083 -0.083 -0.086 -0.081 -0.081
41 0.810 -0.081 -0.079 -0.067 -0.082 -0.071 -0.080 -0.068 -0.077 -0.073
42 0.830 -0.086 -0.067 -0.082 -0.059 -0.075 -0.062 -0.072 -0.058 -0.063
43 0.850 -0.073 -0.054 -0.043 -0.061 -0.047 -0.057 -0.055 -0.056 -0.054
44 0.870 -0.080 -0.046 -0.048 -0.049 -0.057 -0.040 -0.065 -0.039 -0.062
45 0.890 -0.080 -0.040 -0.040 -0.034 -0.057 -0.032 -0.065 -0.018 -0.062
46 0.910 0.008 0.006 0.007 0.010
47 0.930 0.013 0.010 0.006 0.015
48 0.950 0.013 0.010 0.009 0.004
49 0.970 0.011 0.004 0.005 0.004
50 0.990 0.011 0.012 0.014 0.015
X6i long din -0.066 -0.067 -0.068 -0.071 -0.067 -0.067 -0.067 -0.061 -0.058
Boi tu 0.012 0.008 0.008 0.009
Xéi cuc bd -0.086 -0.089 -0.090 -0.098 -0.092 -0.095 -0.103 -0.090 -0.085
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Bang PL-16: Chiéu sau x6i, bdi cia hé théng mo han 16m (2LOM1.0-5)

TT Piém Mait cit do léy sb liéu
do X2 X3 X4 X5 X6 X7 X8 X9 X10
1 0.010 0.010 0.010 0.013 0.011
2 0.030 0.013 0.010 0.010 0.012
3 0.050 0.014 0.011 0.010 0.010
4 0.070 0.011 0.011 0.012 0.013
5 0.090 0.014 -0.004 -0.003 0.012
6 0.110 -0.089 -0.063 -0.047 -0.064 -0.047 -0.043 -0.043 -0.030 -0.043
7 0.130 -0.070 -0.063 -0.064 -0.060 -0.060 -0.059 -0.051 -0.044 -0.043
8 0.150 -0.093 -0.073 -0.071 -0.073 -0.059 -0.065 -0.055 -0.060 -0.066
9 0.170 -0.075 -0.076 -0.082 -0.071 -0.075 -0.074 -0.072 -0.068 -0.060
10 0.190 -0.073 -0.083 -0.087 -0.080 -0.076 -0.086 -0.085 -0.080 -0.075
11 0.210 -0.085 -0.094 -0.091 -0.085 -0.084 -0.092 -0.090 -0.088 -0.090
12 0.230 -0.081 -0.093 -0.092 -0.088 -0.088 -0.097 -0.096 -0.094 -0.091
13 0.250 -0.074 -0.093 -0.092 -0.090 -0.090 -0.104 -0.097 -0.094 -0.089
14 0.270 -0.076 -0.098 -0.085 -0.090 -0.090 -0.098 -0.099 -0.093 -0.079
15 0.290 -0.071 -0.080 -0.077 -0.077 -0.087 -0.093 -0.079 -0.078 -0.088
16 0.310 -0.073 -0.080 -0.087 -0.076 -0.087 -0.075 -0.079 -0.078 -0.074
17 0.330 -0.069 -0.072 -0.069 -0.071 -0.076 -0.071 -0.073 -0.072 -0.070
18 0.350 -0.062 -0.069 -0.065 -0.069 -0.071 -0.069 -0.070 -0.070 -0.068
19 0.370 -0.046 -0.062 -0.060 -0.061 -0.069 -0.063 -0.068 -0.067 -0.063
20 0.390 -0.043 -0.048 -0.044 -0.047 -0.064 -0.056 -0.059 -0.060 -0.057
21 0.410 -0.042 -0.045 -0.041 -0.043 -0.049 -0.045 -0.055 -0.054 -0.043
22 0.430 -0.035 -0.038 -0.035 -0.040 -0.044 -0.043 -0.046 -0.046 -0.046
23 0.450 -0.037 -0.038 -0.034 -0.059 -0.040 -0.061 -0.043 -0.043 -0.044
24 0.470 -0.048 -0.049 -0.050 -0.061 -0.059 -0.063 -0.062 -0.062 -0.060
25 0.490 -0.057 -0.059 -0.055 -0.059 -0.062 -0.058 -0.062 -0.062 -0.059
26 0.510 -0.049 -0.056 -0.053 -0.055 -0.059 -0.057 -0.056 -0.048 -0.048
27 0.530 -0.048 -0.058 -0.043 -0.044 -0.055 -0.052 -0.058 -0.059 -0.055
28 0.550 -0.041 -0.053 -0.039 -0.047 -0.046 -0.047 -0.051 -0.053 -0.052
29 0.570 -0.042 -0.053 -0.039 -0.069 -0.048 -0.066 -0.056 -0.047 -0.053
30 0.590 -0.045 -0.052 -0.059 -0.070 -0.069 -0.070 -0.050 -0.063 -0.058
31 0.610 -0.063 -0.059 -0.064 -0.074 -0.071 -0.073 -0.070 -0.067 -0.061
32 0.630 -0.069 -0.063 -0.068 -0.084 -0.074 -0.091 -0.072 -0.070 -0.068
33 0.650 -0.070 -0.067 -0.084 -0.081 -0.084 -0.098 -0.077 -0.075 -0.069
34 0.670 -0.070 -0.067 -0.084 -0.100 -0.084 -0.100 -0.077 -0.075 -0.073
35 0.690 -0.072 -0.084 -0.094 -0.090 -0.090 -0.099 -0.096 -0.087 -0.076
36 0.710 -0.075 -0.086 -0.094 -0.078 -0.080 -0.096 -0.097 -0.096 -0.091
37 0.730 -0.079 -0.086 -0.095 -0.083 -0.080 -0.091 -0.098 -0.095 -0.088
38 0.750 -0.079 -0.086 -0.093 -0.081 -0.087 -0.078 -0.095 -0.093 -0.092
39 0.770 -0.082 -0.084 -0.089 -0.081 -0.080 -0.068 -0.091 -0.091 -0.089
40 0.790 -0.081 -0.081 -0.084 -0.063 -0.084 -0.061 -0.078 -0.075 -0.081
41 0.810 -0.084 -0.071 -0.069 -0.049 -0.069 -0.046 -0.070 -0.069 -0.074
42 0.830 -0.078 -0.077 -0.064 -0.039 -0.058 -0.035 -0.057 -0.066 -0.067
43 0.850 -0.071 -0.067 -0.047 -0.038 -0.056 -0.037 -0.061 -0.043 -0.048
44 0.870 -0.086 -0.062 -0.047 -0.018 -0.034 -0.006 -0.037 -0.032 -0.084
45 0.890 -0.010 -0.038 -0.036 -0.010 -0.030 -0.009 -0.056 -0.036 -0.004
46 0.910 0.010 -0.003 -0.003 0.008
47 0.930 0.014 0.002 0.003 0.013
48 0.950 0.011 0.009 0.010 0.010
49 0.970 0.017 0.012 0.014 0.013
50 0.990 0.011 0.015 0.018 0.017
X6i long din -0.066 -0.069 -0.068 -0.070 -0.070 -0.072 -0.071 -0.069 -0.067
Boi tu 0.012 0.007 0.008 0.012
Xéi cuc bd -0.093 -0.098 -0.095 -0.100 -0.090 -0.104 -0.099 -0.096 -0.092




184

Bang PL-17: Chiéu sau x6i, bdi cia hé théng mo han 16m (2LOM1.0-6)

TT Piém Mait cit do léy sb liéu
do X2 X3 X4 X5 X6 X7 X8 X9 X10
1 0.010 0.019 0.020 0.026 0.031
2 0.030 0.016 0.017 0.019 0.027
3 0.050 0.015 0.012 0.017 0.020
4 0.070 0.012 0.011 0.012 0.026
5 0.090 -0.014 -0.016 -0.013 -0.015
6 0.110 -0.082 -0.065 -0.047 -0.049 -0.043 -0.060 -0.054 -0.044 -0.048
7 0.130 -0.088 -0.070 -0.070 -0.070 -0.070 -0.063 -0.059 -0.066 -0.066
8 0.150 -0.088 -0.092 -0.083 -0.077 -0.078 -0.063 -0.070 -0.064 -0.072
9 0.170 -0.090 -0.089 -0.088 -0.089 -0.085 -0.094 -0.092 -0.095 -0.086
10 0.190 -0.088 -0.098 -0.099 -0.098 -0.097 -0.093 -0.092 -0.090 -0.091
11 0.210 -0.087 -0.098 -0.100 -0.100 -0.100 -0.100 -0.099 -0.096 -0.078
12 0.230 -0.089 -0.098 -0.100 -0.101 -0.101 -0.100 -0.098 -0.095 -0.091
13 0.250 -0.084 -0.096 -0.100 -0.100 -0.100 -0.099 -0.096 -0.094 -0.076
14 0.270 -0.072 -0.093 -0.097 -0.100 -0.100 -0.098 -0.093 -0.075 -0.074
15 0.290 -0.072 -0.079 -0.091 -0.094 -0.094 -0.089 -0.076 -0.074 -0.072
16 0.310 -0.073 -0.079 -0.091 -0.074 -0.073 -0.075 -0.076 -0.074 -0.071
17 0.330 -0.068 -0.071 -0.072 -0.070 -0.071 -0.071 -0.072 -0.071 -0.070
18 0.350 -0.063 -0.069 -0.070 -0.075 -0.067 -0.069 -0.071 -0.070 -0.066
19 0.370 -0.042 -0.076 -0.070 -0.073 -0.064 -0.066 -0.068 -0.067 -0.066
20 0.390 -0.060 -0.070 -0.071 -0.071 -0.071 -0.070 -0.066 -0.065 -0.061
21 0.410 -0.073 -0.073 -0.073 -0.078 -0.077 -0.071 -0.068 -0.064 -0.058
22 0.430 -0.077 -0.078 -0.079 -0.076 -0.074 -0.070 -0.062 -0.059 -0.057
23 0.450 -0.075 -0.076 -0.077 -0.070 -0.067 -0.066 -0.066 -0.064 -0.055
24 0.470 -0.071 -0.070 -0.070 -0.064 -0.063 -0.064 -0.060 -0.068 -0.054
25 0.490 -0.079 -0.080 -0.072 -0.061 -0.061 -0.061 -0.066 -0.061 -0.056
26 0.510 -0.071 -0.071 -0.071 -0.063 -0.064 -0.066 -0.053 -0.065 -0.055
27 0.530 -0.078 -0.070 -0.071 -0.067 -0.068 -0.067 -0.055 -0.064 -0.054
28 0.550 -0.072 -0.073 -0.075 -0.061 -0.062 -0.062 -0.053 -0.065 -0.056
29 0.570 -0.075 -0.078 -0.070 -0.070 -0.070 -0.070 -0.059 -0.058 -0.057
30 0.590 -0.078 -0.074 -0.078 -0.072 -0.073 -0.072 -0.068 -0.068 -0.063
31 0.610 -0.076 -0.070 -0.070 -0.077 -0.078 -0.076 -0.070 -0.070 -0.069
32 0.630 -0.070 -0.073 -0.075 -0.099 -0.099 -0.097 -0.074 -0.073 -0.072
33 0.650 -0.076 -0.092 -0.094 -0.101 -0.101 -0.100 -0.092 -0.091 -0.077
34 0.670 -0.073 -0.092 -0.094 -0.102 -0.101 -0.101 -0.092 -0.091 -0.079
35 0.690 -0.074 -0.094 -0.099 -0.104 -0.104 -0.105 -0.097 -0.095 -0.078
36 0.710 -0.079 -0.098 -0.100 -0.103 -0.102 -0.100 -0.100 -0.096 -0.095
37 0.730 -0.091 -0.099 -0.102 -0.100 -0.100 -0.099 -0.100 -0.099 -0.096
38 0.750 -0.089 -0.099 -0.102 -0.095 -0.097 -0.088 -0.099 -0.097 -0.099
39 0.770 -0.088 -0.098 -0.100 -0.091 -0.075 -0.076 -0.098 -0.099 -0.080
40 0.790 -0.080 -0.093 -0.095 -0.070 -0.090 -0.085 -0.089 -0.088 -0.092
41 0.810 -0.080 -0.086 -0.083 -0.068 -0.063 -0.052 -0.085 -0.080 -0.072
42 0.830 -0.070 -0.070 -0.075 -0.053 -0.058 -0.048 -0.070 -0.066 -0.071
43 0.850 -0.074 -0.057 -0.060 -0.040 -0.040 -0.040 -0.044 -0.062 -0.059
44 0.870 -0.076 -0.057 -0.053 -0.027 -0.023 -0.027 -0.040 -0.054 -0.071
45 0.890 -0.001 -0.040 -0.042 -0.030 -0.025 -0.025 -0.030 -0.037 -0.002
46 0.910 -0.012 -0.007 -0.010 -0.013
47 0.930 0.013 0.008 0.012 0.007
48 0.950 0.013 0.012 0.018 0.018
49 0.970 0.012 0.018 0.016 0.019
50 0.990 0.021 0.022 0.026 0.025
X6i long din -0.075 -0.080 -0.081 -0.077 -0.076 -0.075 -0.074 -0.074 -0.069
Boi tu 0.010 0.010 0.012 0.015
Xéi cuc bd -0.091 -0.099 -0.102 -0.104 -0.104 -0.105 -0.100 -0.099 -0.099
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Bang PL-18: Chiéu sau x6i, bdi ciia hé théng mo han 16m (2LOM1.0-7)

TT Piém Mait cit do léy sb liéu
do X2 X3 X4 X5 X6 X7 X8 X9 X10
1 0.010 0.026 0.023 0.023 0.021
2 0.030 0.021 0.033 0.036 0.030
3 0.050 0.023 0.029 0.033 0.023
4 0.070 0.010 -0.004 -0.003 0.012
5 0.090 -0.013 -0.013 -0.013 -0.012
6 0.110 -0.063 -0.060 -0.059 -0.067 -0.052 -0.055 -0.047 -0.063 -0.057
7 0.130 -0.070 -0.088 -0.082 -0.078 -0.076 -0.074 -0.071 -0.068 -0.066
8 0.150 -0.081 -0.076 -0.086 -0.092 -0.097 -0.094 -0.085 -0.085 -0.063
9 0.170 -0.080 -0.098 -0.101 -0.097 -0.098 -0.094 -0.097 -0.089 -0.078
10 0.190 -0.090 -0.099 -0.105 -0.104 -0.106 -0.103 -0.101 -0.099 -0.093
11 0.210 -0.091 -0.100 -0.106 -0.106 -0.106 -0.104 -0.105 -0.100 -0.090
12 0.230 -0.086 -0.099 -0.106 -0.106 -0.106 -0.105 -0.104 -0.106 -0.081
13 0.250 -0.075 -0.095 -0.104 -0.104 -0.106 -0.104 -0.105 -0.106 -0.094
14 0.270 -0.076 -0.093 -0.102 -0.104 -0.106 -0.104 -0.103 -0.081 -0.079
15 0.290 -0.074 -0.095 -0.103 -0.104 -0.106 -0.103 -0.100 -0.096 -0.096
16 0.310 -0.077 -0.095 -0.094 -0.103 -0.105 -0.101 -0.098 -0.096 -0.076
17 0.330 -0.073 -0.088 -0.077 -0.080 -0.083 -0.081 -0.081 -0.083 -0.078
18 0.350 -0.070 -0.073 -0.074 -0.074 -0.076 -0.075 -0.076 -0.077 -0.072
19 0.370 -0.064 -0.068 -0.066 -0.068 -0.073 -0.072 -0.072 -0.074 -0.071
20 0.390 -0.049 -0.060 -0.060 -0.061 -0.063 -0.061 -0.062 -0.070 -0.064
21 0.410 -0.049 -0.049 -0.067 -0.065 -0.067 -0.064 -0.069 -0.060 -0.057
22 0.430 -0.064 -0.063 -0.074 -0.070 -0.075 -0.072 -0.066 -0.064 -0.057
23 0.450 -0.071 -0.065 -0.076 -0.074 -0.072 -0.061 -0.051 -0.049 -0.048
24 0.470 -0.075 -0.075 -0.078 -0.076 -0.075 -0.072 -0.065 -0.052 -0.052
25 0.490 -0.075 -0.075 -0.074 -0.074 -0.076 -0.074 -0.074 -0.050 -0.049
26 0.510 -0.070 -0.070 -0.067 -0.066 -0.068 -0.066 -0.068 -0.067 -0.042
27 0.530 -0.061 -0.063 -0.046 -0.059 -0.064 -0.061 -0.053 -0.064 -0.047
28 0.550 -0.039 -0.041 -0.063 -0.070 -0.075 -0.072 -0.071 -0.052 -0.047
29 0.570 -0.042 -0.047 -0.073 -0.074 -0.076 -0.076 -0.077 -0.068 -0.061
30 0.590 -0.048 -0.063 -0.074 -0.077 -0.081 -0.079 -0.082 -0.076 -0.072
31 0.610 -0.064 -0.064 -0.082 -0.094 -0.095 -0.091 -0.084 -0.080 -0.075
32 0.630 -0.070 -0.074 -0.103 -0.104 -0.106 -0.103 -0.100 -0.081 -0.077
33 0.650 -0.076 -0.094 -0.102 -0.105 -0.106 -0.105 -0.104 -0.097 -0.080
34 0.670 -0.076 -0.094 -0.104 -0.105 -0.106 -0.105 -0.106 -0.097 -0.091
35 0.690 -0.078 -0.093 -0.104 -0.105 -0.106 -0.105 -0.106 -0.101 -0.079
36 0.710 -0.078 -0.094 -0.104 -0.105 -0.106 -0.105 -0.106 -0.102 -0.099
37 0.730 -0.081 -0.095 -0.104 -0.104 -0.106 -0.103 -0.103 -0.102 -0.097
38 0.750 -0.081 -0.097 -0.097 -0.101 -0.102 -0.099 -0.096 -0.103 -0.099
39 0.770 -0.081 -0.097 -0.092 -0.084 -0.084 -0.079 -0.089 -0.100 -0.093
40 0.790 -0.080 -0.090 -0.074 -0.081 -0.083 -0.071 -0.076 -0.086 -0.099
41 0.810 -0.080 -0.089 -0.065 -0.061 -0.067 -0.059 -0.057 -0.088 -0.072
42 0.830 -0.070 -0.070 -0.053 -0.060 -0.053 -0.058 -0.056 -0.069 -0.067
43 0.850 -0.062 -0.048 -0.044 -0.036 -0.046 -0.043 -0.046 -0.061 -0.055
44 0.870 -0.073 -0.062 -0.033 -0.040 -0.021 -0.034 -0.032 -0.059 -0.067
45 0.890 -0.001 -0.023 -0.030 -0.008 -0.027 -0.001 -0.002 -0.039 -0.004
46 0.910 -0.014 -0.010 -0.009 -0.012
47 0.930 0.010 -0.008 -0.002 0.017
48 0.950 0.020 0.019 0.018 0.029
49 0.970 0.028 0.023 0.032 0.031
50 0.990 0.022 0.029 0.028 0.030
X6i long din -0.069 -0.077 -0.080 -0.081 -0.083 -0.080 -0.079 -0.079 -0.071
Boi tu 0.013 0.012 0.014 0.017
Xéi cuc bd -0.091 -0.100 -0.106 -0.106 -0.106 -0.105 | -0.1062 | -0.1061 -0.099
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Phu luc 6: Piéu kién bién Q va H trén doan song Cam

Song Cam
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So sanh duong qua trinh luu lvong, muc nudce tai cac bién




