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LOI CAM DOAN
Nghién ctru sinh xin cam doan day la cong trinh nghién ctru khoa hoc doc lap
ctia riéng Nghién ctru sinh. T4t ca moi thong tin, s6 liéu sir dung trong ludn an déu c6
ngudn gbc rd rang, dugc trich din, tham khao theo dung quy dinh. Két qua nghién
ctru trong luan 4n 1a trung thuc, khach quan va phu hop véi thuc tién cia Viét Nam.

Tac gia luan an

Lé Xuan Tu
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LOI CAM ON

Nghién ctru sinh xin tran trong cam on Co s¢ dao tao - Vién Khoa hoc Thuy loi
Viét Nam va Vién Khoa hoc Thuy loi mién Nam da tao moi diéu kién thuén loi nhét
dé Nghién ctru sinh thyuc hién nghién ctru ndy.

Nghién ctru sinh xin guri 16i cam on dén hai thay 1a PGS.TS. Tran B4 Hoang
va GS. TS. Lé Manh Hung d3 tan tdm huéng dan Nghién ctru sinh tir khi xay dung y
tudng ciing nhu trong sudt qua trinh nghién ctru.

Nghién ctru sinh tran trong cam on lanh dao, cac nha khoa hoc tai Vién Khoa
hoc Thity loi mién Nam, cac co quan nghién ciru, cac Gido su, chuyén gia trong va
ngoai nudc dd gop y, hd trg. Nghién ciru sinh cam on Trung tim Nghién ctru Chinh
tri song va Phong chéng thién tai dd tao moi diéu kién thuan loi nhat dé Nghién ctru
sinh thyc hién thanh cong nd1 dung nghién ctru.

Nghién ctru sinh tran trong cam on UBND tinh Tién Giang, S& Nong nghiép va
PTNT, Ban Quan Iy du an ddu tu xdy dung Nganh nong nghiép tinh Tién Giang da
tao diéu kién, ting ho tng dung két qua nghién ctru vao thuc tién.

Xin chan thanh cam on cac dong nghiép di hd trg trong qua trinh quan tric thu
thap sb liéu hién trudng, thu thap dit liéu trién khai tai phong thi nghiém, cac dé tai
d3 hd trg, cung cap s liéu phuc vu nghién ciru.

Xin chan thanh cam on ban bé va dong nghiép, ciing toan thé gia dinh di ludn
khich 18, dong vién Nghién ctru sinh trong sudt qua trinh thyc hién cong trinh nghién
cuu nay.

Tac gia luan an
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KY HIEU CHU YEU DUNG TRONG LUAN AN

Ky hi¢u Tén goi ky hiéu, miéu ta
B, Bdinn bé rong dinh két cau dé rong

Buaay bé rong ddy két cau dé rong

Befr bé rong hiéu dung lam viéc cua dé giam séng rong
d do sau nudc

Dso duong kinh danh nghia cua vt li¢u
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MO PAU
1. Tinh cép thiét ciia luan 4n

Dai ven bién 1 ving dit c6 hé sinh thai da dang va c6 vai trd quan trong trong
phat trién kinh té x3 hoi va dam bao an ninh qudc phong. Noi day tap trung dong dan
cu vi ¢6 nhitng diéu kién thuan loi dé phat trién cac nganh nghé nhu: du lich, nuéi
trong thily san, cong nghiép, giao thong van tai... Viing ven bién 1a mét trong nhing
noi phat trién nang dong nhat trén thé gidi va hién c6 khoang 3,0 ty ngudi-chiém 40%
dan s6 thé gidi dang sinh song tai cac viing ven bién, hon 65% céc thanh phé 16n trén
thé gi6i tap trung & khu vuc ven bién tinh tir bo bién vao dat 1ién 100 km (Juan Manuel
Barragéan va nnk, 2015 [72]). Lorenzo Mentaschi va nnk, (2018) [84] nghién ciru vé
dién bién hinh thai ven bién va cho rang né c6 nghia rat 1én dbi voi sy phat trién bén
vitng hé sinh thai ven bién. Két qua nghién ctru hinh thai hoc ven bién trong hon 32
nam (1984-2015) ctia hon 2 triéu mat cat ngang bo bién trén pham vi toan cau cho
thay, tong dién tich dat bi x6i 16 khoang 28.000 km?, gap d6i dién tich duoc boi tu.
Sy suy giam cua ring ngap min dic biét manh & dong bang Indus, noi ma mot trong
nhing khu ring ngap man 16n nhat thé gisi, da giam 72% tir nam 1977 dén 2006.

O nudc ta, chiéu dai bd bién khoang 3.260 km chua bao gém cac dao, trong do
khu vuc ven bién Pong bang séng Ctru Long (PBSCL) véi chiéu dai trén 744 km
[31], voi rimg ngap min 1a tAm 14 chan dé bao vé dai bo bién, hé thong dé bién trudc
nhitng tac dong bat loi tir dai duong vao dat lién nhu: gid, bio, song, nude dang, triéu
cudng, xam nhap man v.v... Nhung may thip nién gan day, trudc nhitng tac dong rat
16n 1am thay ddi co ban ché d6 dong luc, bun cat song Mé Cong, ngudn phu sa cung
cap cho bd bién PBSCL dang bi suy giam nghiém trong boi nhimg ho chta thuy dién,
thuy loi, khai thac cat, soi trén dong chinh, chuyén nuée sang luu vuc khéc, hoat dong
khai thac qua mutrc ngay trén ving PBSCL (Anthony va nnk, 2015 [42]). Bén canh
d6 1a tinh trang sut 1an, bién ddi khi hau-nuéc bién dang da 1am tram trong hon nhing
tac dong bét loi 1én rung ngap man, dai ven bién PBSCL [3]. Hau qua 1a tinh trang

dién bién x61 16 bo bién, suy thoai rirng ngdp méan dai ven bién PBSCL da xay ra voi
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mirc d6 ngdy cang tram trong, rat kho kiém soat. Theo thong ké tir Bo Nong Nghiép
&PTNT tinh tir nim 1973 dén nam 2020 dién tich rimg ngip min bi suy giam tir
185.800ha xudng con 102.160ha twong duong khoang 45% [6]. Tir nim 2005 dén
nay, trung binh mdi nim rimg ngdp min ven bién PBSCL bi suy giam do sat 1& b
bién hon 300 = 500 ha (khoang 0.28 + 0.48%/nam) [31]. Theo kich ban BPKH va
NBD duoc nghién ctru boi Bo Tai nguyén va Moéi trudng néu NBD 1m thi tinh dén
cudi thé ki 21 s& c6 hon 70% rirng ngap man bi xda s6 ddng nghia vai viec PBSCL
s& mat gan 2000 ti dong (thoi gia ndm 2020) vé cac dich vu lién quan dén RNM [6].
biéu nay s€ anh huong dén hé sinh thai rung ngap man, co so ha téng ven bién va
sinh ké ctia nguoi dan.

Dé bao vé bo bién, thich ing véi BDKH va NBD nhiéu giai phap cong trinh da
duogc trién khai nhu: ké 4p mai, dé giam séng bang hang rao tre, Geotube, dé da do,
dé cAu kién két cau rong dic san... Trong do, dé giam song (BGS) két cau rdng (KCR)
da dem lai hiéu qua rd nét vé kha niang giam song, gy bdi tao bai, khoi phuc ring
ngdp min, véi thoi gian thi cong nhanh, chit lugng cao, gia thanh hop 1y... Tuy vay,
viéc trién khai tmg dung vao thuc té con gip khong it kho khan, boi con thiéu nhiing
két qua nghién ctru thong s6 ki thuat can thiét cho loai giai phap két cdu méi nay.

Vi I€ do, nghién ctru sinh (NCS) thyc hién luan an: "Nghién ctru hi€u qua giam
song cua két cau dé rong, ung dung cho Pong bang séng Ciru Long" 1a rat cAn
thiét va c6 y nghia vé khoa hoc va thuc tién.

2. Muc tiéu nghién ciru

2.1 Muc tiéu tong qudt

Muc tiéu cua nghién ciru 1a danh gia giai phap két cAu PGS KCR duc sin lip
ghép bang BTCT mat cat hinh chir A (tén goi TC1) va xay dung phuong phéap tinh
toan hé s6 truyén song, bién doi van toc qua loai dé nay véi diéu kién tu nhién ¢ ving
PBSCL, nhdm bao vé bd bién, phuc hoi rimg ngap min cho nhitng ving dat thip ven

bién nhu PBSCL va céac khu vuc ¢6 diéu kién tu nhién tuong d@)ng.

2.2 Muc tiéu cu thé



- Phén tich qué trinh truyén séng qua dé giam séng KCR TC1 dé 1am rd tuong tc
song - KCR TC1, dac trung hinh hoc cua BGS TC1, hé sb truyén song va qua trinh
bién d6i van toc dong chay qua DGS.

- Xay dung cong thirc thyc nghiém tinh hé s6 truyén song (Kt) ctia dé giam soéng TC1
tir két qua thi nghiém mo hinh vt 1y trong mang song 2D, bé séng 3D va kiém dinh

s6 liéu do dac cong trinh thuc t& ngoai hién trudng (ti 18 1:1).
3. Pdi twong va pham vi nghién ciru

DPoi twong nghién cizu: D& KCR mat cat chir A tén goi 1a TC1 bao gdm céc khoi
bé tong réng dutc sén duc 13 tron trén bé mat tao do rSng, dit trén nén mong béng be
clr tram va d4 dam tao phang, gia ¢ chan chong x6i bang da d6 trudc va sau cu kién
tao thanh 1 tuyén dé hoan chinh.

Pham vi nghién ciru: Nghién ctru cac dic tinh thity luc cia PGS KCR bao gom
hé s6 truyén song, song phan xa, tiéu tan niang luong va bién doi van téc dong chay
v6i diéu kién thiy hai vin & khu vuc PBSCL nhu: séng, gio, dong chay, thuy triéu
va bun cat ven bién trong diéu kién khi hau gié mua hang nim & PBSCL. Cong trinh
dé KCR duoc xay dung lap dit trén nén déat yéu phia trude rimg ngdp man doc bo
bien DBSCL.

Lu4n 4n tap trung nghién ctru: Co sé 1y thuyét vé truyén séng, qua trinh tiéu tan
nang lugng, suy giam van toc trude va sau d& KCR TC1 tir d6 danh gia kha nang gay
bdi tao bi, tai tao hé sinh thai ving ven bién PBSCL. Cac qua trinh vat 1y chi phbi
hiéu qua gy bdi tao bai sau DGS, bai bién déu co lién quan mat thiét dén ché do thuy
dong luc trong d6 song, dong chay c6 anh huong va 1a yéu té tac dong chinh. Khi
song truyén qua cong trinh c6 KCR vao bo, séng twong tac voi cong trinh lam suy
giam ning luong song, dong chay cung cac yéu té khac giy bdi tao bai, tao nén hé

sinh sinh thai sau cong trinh va bai bién khu vuc PBSCL
4. Cach tiép can va phwong phap nghién ctru
4.1. Cach tiép cin

° Tiép can tir thuc té: Thu thap, do dac, quan sat, danh gia thuc té.



. Tiép can tir cac giai phap khoa hoc cong nghé, cong trinh bao vé bo bién da

duogc ap dung thyc té trong nudc va trén thé gioi.

. Tiép can ké thira va phat trién két qua nghién ctru: Cac nghién ctru trong ludn
an nay da ké thira cac nghién ctru vé cong trinh bao vé bo bién. Viéc xac dinh noi
dung nghién ciru can phai dugc xem xét trong diéu kién phan tich, danh gia va thira
huong cac két qua dd co vé mit co s& khoa hoc va vé thuc tién, dong thoi tong két

rit ra cac han ché, ton tai va dua ra cac van dé can ti€p tuc nghién cuu.
4.2. Phwong phap nghién ciru cua ludn dn

Trén co so tong quan cac nghién ciru ¢ trong va ngoai nudce lién quan truc tiép dén
DGS KCR, tiép can ké thira c6 chon loc, d@)ng thot phat trién, sang tao dya trén co s¢
khoa hoc va thyc tién (mg dung dé nghién ctru dé xuét cong trinh PGS két ciu mai
theo xu hudng dya vao tuy nhién, than thién véi moi truong bao vé bo bién PBSCL

tir 46 NCS luya chon phwong phap nghién ctru nhu so d6 Hinh 0-1.

Phuong phap ké thira

Phwong phap mo hinh vat ly

[ Phuong phap

nghién clru Phuong phap danh gia md hinh thuc t& 1:1

Phuong phép phén tich hdi quy

Phuong phap chuyen gia J

Hinh 0-1. So d6 cac phuong phap nghién ctru cta luan an
Céc phuong phap nghién ctru st dung trong luan an:
1) Phuong phép ké thira: K& thira c6 chon loc nhing kién thirc khoa hoc cong
nghé va san pham cua cac dé tai, du an, cong trinh nghién ctru trong va ngoai nuée
co lién quan dén dén noi dung Luan an. Trén co s& céc tai liéu thu thap duoc, téng

hop, phan tich, dé chon loc ra nhirng ndi dung c6 1ién quan mat thiét dén van dé nghién



ctru. Tim hiéu nhitng van dé ma cac tac gia di trude da lam nhirng ton tai, han ché, chi
ra nhitng van dé ma dé tai can tap trung nghién ctru, giai quyét.

3) Phuong phap nghién ctru trén mé hinh vat Iy: Dua trén cac 1y thuyét phan
tich tha nguyén, phuong trinh nghién ctru co ban vé bao toan ning luong song, thi
nghiém trén mé hinh vét Iy mang song. Po dac, phan tich két qua thi nghiém, danh
gia va xay dung twong quan giita cac tham s6 chi phdi dén hé sb truyén song, song
phan xa, ti€u tan, bién doi van tdc va thiét 12p cong thic thyc nghiém vé truyén song
qua KCR TCl.

3) Phuong phap danh gia mo hinh thuc té 1:1: Khao sét, do dac cac yéu t6 dia
hinh, thuy hai van khu vuc ing dung két cau TC1 tir d6 phan tich, tong hop cac thong
s6 dic trung vé truyén song, dong chay, hiéu qua bdi lang, khoi phuc hé sinh thai
rimg ngap man, kiém dinh lai két qua nghién ctru 1y thuyét va danh gia nhiing ton tai,
han ché tir nghién ctru 1y thuyét, mé hinh vat 1y trong phong thi nghiém t&i cong trinh
1am viéc thyc té ngoai hién truong.

4) Phuong phéap phan tich hoi quy: Ludn an sitr dung phuong phap phan tich hoi
quy phi tuyén dé xdy dung cong thirc thuc nghiém tinh hé s6 truyén song K, cho PGS
két cu rong TC1 dua trén dir liéu thu duoc tir thi nghiém mo hinh vat 1y va sb liéu
do dac cong trinh ngoai thuc dia (xem chi tiét Phuc luc 2).

5) Phuong phap chuyén gia: Trong qué trinh nghién ctru tham khdo va xin y
kién cta cac chuyén gia, ddng nghiép trong va ngoai nudc, théng qua ¥ kién phan
bién cac bai bao khoa hoc ¢ trong nuée va tap chi qudc té, cac dot bao cao két qua
hoc tap va nghién ctru dinh ky ctia NCS tai co s¢ dao tao, bao céo tai cac hoi thao v.v.
5. Y nghia khoa hoc va thuc tién ciia luin an

5.1. Y nghia khoa hoc

Lam 6 duoc co ché twong tac song — Dé KCR, phan tich chi tiét co ché truyén
song, giam soéng cua dé KCR TC1 trong cac diéu kién thuy dong luc khac nhau.

Gop phan hoan thién co so 1y thuyét, tinh toan thiét ké DGS két cau rong TCI,

va phan tich dugc nhirng yéu té hinh hoc, thuy vin, thuy luc anh hudng t6i hé sb



truyén song ctia cau kién, qua thi nghiém mo hinh vt Iy trén méang séng 2D, bé séng
3D va mé hinh thuc té ty 16 1:1 ngoai thuc dia. Két qua nghién ctru da chi ra cac yéu
t6 anh huong dén hiéu qua giam séng cuia KCR TC1 nhu chiéu cao luu khong, d6
rong than dé, bé rong hiéu dung, thong s song, tir 46 xay dung cong thirc truyén song

qua cAu kién TC1 trong diéu kién tu nhién & PBSCL.
5.2. Y nghia thuc tién

Két qua nghién ctru di tng dung vao thuc té xay dung hon 17km PGS ¢ bo
bién Go Cong, Tan Phit Bong — Tién Giang dem lai hiéu qua cao vé giam song, giy
bdi, khoi phuc ring ngdp man, diéu ndy mé ra trién vong 4ap dung cho cac khu vuc
c6 diéu kién tuong déng & khu vuc ven bién PBSCL va cac khu vuc c6 diéu kién tu

nhién tuong dong.
6. Nhirng dong gop méi ciia luan an

6.1. Panh gia duoc anh hudng cia cic yéu t dén hé sb truyén song K qua dé
KCR TC1 bao gém: Chiéu cao luu khong twong ddi (Re/Humo,i); (ii) Bé rong turong ddi
( Bete/d); (iii) P9 dbc song (Som), (iv) do rong bé mit cta két cdu (n) hay do tham hiéu
dung trong méi truong rong (Py), su thay doi van toc dong chay khi song truyén qua
dé dé KCR;

6.2 Xay dung duoc cong thirc thuc nghiém tinh hé sb truyén song (K¢) qua KCR
TC1 cho khu vuc ven bién PBSCL tir két qua thi nghiém mo hinh vat 1y trén méng
song 2D va kiém dinh trén bé song 3D, mo hinh thuc tétilé 1:1.

R, Berr\ oM —0.485
K, = —0.112 I + 0.765 (Pf ) 1—exp

mo d w/SOm

7. Cau tric Luan an

Ngoai cac phan M¢ dau va Két luan-kién nghi, Luan an dugc cdu triic thanh 3
chuong nhu sau:

Chuong 1: Téng quan

Churong 2: Co s6 khoa hoc nghién civu gidi phép dé két cdu rong.

Churong 3: Két qud va thdo ludn



CHUONG 1. TONG QUAN

e e

1.1.Tong quan vé giai phap bao vé bo bién

\

1.1.1. Gidi phdp bio vé bé bién

B0 bién 1a khu vuc xay ra cac tuong tic manh nhu song, gio, nude dang, ...
qué trinh nay dién ra lién tuc theo thoi gian va khong gian. Cac hoat dong khai thac
dai ven bién ngay cang nhiéu cing véi su thay ddi diéu kién tu nhién, kinh té xa hoi
1am cho vén dé sat 10 bd bién dién ra phirc tap va nghiém trong uy hiép dén cudc séng
nguoi dan, anh huong dén moi truong va co sé ha ting ven bién, dic biét anh huong
dén quy hoach phat trién kinh té xa hoi dai ven bién. Dé giai quyét van dé nay di c6
nhing thanh qua nghién ctru cia Thé gii va ¢ Viét nam vé giai phap cong nghé bao
vé bor bién va cach tiép can, cic giai phap cong trinh di dugc GS. Luong Phuong Hau

va nnk (2016) [13] nghién ctru, tong hop va dwa ra so do nhu Hinh 1-1.

TONG HOP CAC GIAI PHAP CONG
TRINH BAO VE BO BIEN
'
| ! | |

GIAI PHAP NCAN CHAN HAN CHF DONG BUN LAMSUY YEU SONC
SONG TAC BONG TRUC CAT CHUYEN DONG TRUGC KHI TAC BONG GIAI PHAP PHOI KFET HQP
TIFP VAOBG TRONCG BOIBO VAOBO

I

P BAINGAM BE GIAM
PE CHAN = -
. h TIEU HAO 3
GIA CO MO HAN SONG, = SONG, bAO
: GIAM NANG NUOI BAL, NHAN
BOBIEN BIEN LUONG
SONG i TRONG TAO
SONG R]:'_]'NG -

Hinh 1-1. Tong hop cac giai phép bao vé b bién [13]

Bao vé bo bién 1a mot vin dé phirc tap, kho c6 mot giai phap hinh mau dé c6
thé 4p dung chung cho moi khu vuc bo bién bi sat 1, do sy khac biét vé diéu kién tu
nhién dan dén nguyén nhan va co ché x6i 1& bo bién tai mdi khu vuc ludn c6 su khéc
nhau. Khi lya chon giai phap k¥ thuat nao d6 theo muc tiéu va yéu cau can bao vé,

thuong phai van dung mot cach linh hoat c6 thé thudc nhom giai phap cong trinh



clng, giai phap mém, giai phap két hop hay giai phap phi cong trinh, hodc két hop
ctia nhidu giai phap niy voi nhau (Luong Phuong Hau va nnk, (2016) [13]).

Bao vé bo bién 1a mot van dé duoc quan tam dac biét gén lién voi phat trién
kinh té bién. Do d6, viéc nghién ciru linh vuc nay cling dugc phat trién kha som trén
thé giéi. O thap ky 70 cua thé ky trude, cic nghién ctru tap trung vao moé han bién.
Trong nhitng nam 1980 dén nay PGS duoc nghién ctru va irng dung rong rai dac biét
gan day (2001-2004) Hoi ddng Chau Au tién hanh chuong trinh nghién ciru vé cong
trinh PGS dinh thip (Environmental Design of Low Crested Coastal Defence
Structure- DELOS) [53]. Nudc Anh cling da thyc hién dg an LEACOAST2 (2005-
2009) trong d6 trong tam nghién ctiru vé PGS.

Cac giai phap Két hop giai
cirng nhu: $ phapcimgva

- Tuong bién = giai phdp mém
Pé bién nhw:

-~ Pégiam - Twong bién
.sdng;;.. két hop vai

nudi bai,

rifng ngap

man...

Giai phap Giai phap mém
cirng tang nhu:
cud'ng sinh au - Nuoi bai
thai I':Ihl]‘: - Ky thuat sinh
Ké bang cay thai ( co
Str dung bién, rirng
vat liéu tu ngap man,
nhiérmu(dé, dun cat...)
coc go,
cat...)
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GIAI PHAP XANH/DUA VAO TU NHIEN

Hinh 1-2. So d6 phén loai cac giai phap bao vé b bién (chinh sira tir Schoonees, T
va nnk (2019) [97]

C6 nhiéu giai phap dé bao vé bo bién (Hinh 1-2, Hinh 1-3, Hinh 1-4). Trong
do, cac giai phap cimg, giai phap mém va cac giai phap két hop duoc trinh bay Hinh
1-2 boi Schoonees, T va nnk (2019) [97]. Trude thé ky 20, cac giai phap bao vé bo
bién chua yéu tap trung vao cac giai phap cong trinh cig nhu: K& 1at mai ap bo, tuong

chan song, PGS xa bo ngat quang, mo han bién... cac cong trinh nay c6 tac dung l[am



suy yéu tac dong cia soéng 1én bo bién, gidm dong chdy ven b, bay bun cat hodc chan

lai dong bun cat trong déi bo 1am giam x6i 16 bo bién.

Nubi bii két hop mé han Nubi béi két hgp mo han

Hinh 1-3. Cic giai phap cong trinh ctmg va giai phap két hop bao vé bd bién
Trong nhiing thap ky gan day, xu huéng sir dung giai phap phi cong trinh, giai
phap mém va giai phap két hop duoc vu tién Waterman R.E., (2010) [111]. Cac giai
phap mém nhu: nudi bii, dun cat, phuc hdi rung ngdp man, co bién.. .(Hinh 1-4). Giai
phap phi cong trinh nhu: quan 1y tong hop ving ven bién, ban hanh hé théng vin ban
phap luat vé qui hoach, quan 1y va khai thac dai bo bién...

Trong céc thanh phan dé bao vé bo bién thi PGS 1a mot thanh phan quan trong
1a tuyén dau tién tir ngoai bién vao véi chirc ning giam song cha dong, giam thiéu
x61 10 bd bién cho khu vuc sau dé. Do d6, PGS duoc danh gia 1a mot giai phap cong
trinh phu hop trong bao vé bo bién. Gan day, nhiéu qudc gia trén thé gidi da sir dung
PGS dé thay thé cho céc giai phap cong trinh nhu ké bién. PGS nham tmg pho véi



BDKH-NBD dang gia ting trén toan cau gay x6i 1& bd bién va lam suy thoai hé sinh
thai RNM ven bién.

Duy 4n nudi bai Sand Motor & Ha Lan thoi diém méi thi cong xong nam 2011 (tréi)
va thoi diém 2016 (phai)

Hang rao tre két hop Rimg ngip min Rirng ngdp min

Hinh 1-4. Cac giai phap mém bao vé bo bién [1], [17]

Nhiéu nudc trén thé gidi nhu : My, Nhat Ban, Trung Quéc, Uc, Brazil, Canada,
Pan Mach, Anh, Y, TAy Ban Nha, B6 Dao Nha, ... d3 tng dung PGS dé bao vé bo
bién, do hiéu qua mang lai tot hon so vdi cac giai phap cong trinh truyén théng nhur:
ké bién, mo han bién, dé chin séng. My chinh 1a qudc gia ing dung cong trinh PGS
sém nhat trén thé gidi, tr nam 1905 véi du an c6 tén 1a Venice dai 183m, thudc bang
Canifornia. Pén nam 1993, di c6 23 duy an véi téng chiéu dai hon 17.2 km BGS duoc
xay dung dé bao vé bo bién, ton tao bii bién & cac bang nhu: California, Florida,
Hawaii, Ohio, Virginia, Maryland, Louisiana,... (John B. Herbich, 1999) [70]. Tai
Chau Au, nghién ctru ctia dy 4n DELOS (1998+2002) da khang dinh cong trinh PGS
1a giai phap k¥ thuat mang lai hiéu qua bao vé bd bién cao nhat. Nghién ciru ctia A.

Lamberti va nnk (2005) [37] cho thiy s6 lugng cong trinh PGS xa bd duoc xay dung
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chiém ti 1& 16n nhat 1én toi 66%, trong d6 22% 1a su két hop giita mo han va BGS,
mo han bién chi chiém 8%, mo han dang chit T va chit L mdi loai chiém 1%, con lai

2% la cac dang cong trinh khac [37] (Hinh 1-5).

7 .
. /H% S
" M Khéng 16
M6 han

10,
Dang két hop, khac o
; Y =S 22%
&
A Lonstrup | g
97 b 4 ﬁ}ﬂ o o
o o , & dinh thip dang -L
A L?
%‘Beﬂesmha ?" 1% Pé giam séng

QUdo'dr' Bantg? el N NEgEmmmamaas xa b

- £ ~ 66%
&Nﬁ!}a gbsﬁgd %@? Ppé dinh thip dang -T

1%

Hinh 1-5. Cac dang cong trinh DGS dinh thip & Chau Au [37]

Tai Chau A, Nhat Ban 1a qudc gia xdy dung PGS nhiéu nhat, tinh dén nim
1996, tong sb cong trinh PGS di xay dung ¢ Nhat Ban 1 7.371 cong trinh, véi chiéu
dai 1én té1 837km (John B. Herbich, 1999) [70], John R.C. Hsu va nnk, (1999) [71].
Cac quéc gia khac tai Chau A nhu: Srilanka, Trung Qubc, An D9, Singapo, Thai Lan,
Indonexia... cling dd str dung cong trinh PGS dé bao vé bd bién, song con rt han
ché vé s6 luong va qui mo cong trinh so vi Nhat Ban theo nghién ctru cia GS. Luong

Phuong Hau va nnk (2016) [13].

Theo mit cit ngang hinh hoc: PGS ¢6 mat cat hinh thang 1a phd bién nht,

mot sé dang khac hinh chit nhat nhu: thung chim Caison, dé hinh ban nguyét...

Vé mat két ciu DGS c¢6 nhiéu loai khac nhau tuy thudc vao diéu kién song, dia
hinh, dia chat dé ap dung nhu: dé da do, dé 18i da d6 16p ngoai ciing dugc xép bang
cac cau kién bé tong di hinh duc sin (Tetrapod, Tribar, Dolos, Accropode, Racuna
IV ...); @& KCR (dé tru rong hinh ban nguyét duc 18); ran ngam nhan tao (Reefball,
Beach Prism, Wave Attenuation Devices (WAD), SandSaver...)



12

Vé mit két cau PGS KCR ciing da dugc nghién ctru va dp dung & mot s6 nude
trén thé gidi véi chirc ning giam song va khoi phuc hé sinh thai than thién véi méi
truong trong d6 phai ké dén mot sb két cau sau: Reef Ball 1a két cau bé tong ¢t thép
hinh ban cau rong phong theo cAu tric cua san ho tu nhién, vira tiét kiém vat liéu, va
sau khi dugc duc 16 véi cac kich thude khac nhau thi tao ra méi truong sdng phu hop
cho nhiéu loai sinh vat bién (Hinh 1-6). Cac khdi ban cau nay c6 thé dugc ché tao
hang loat trong nha may, ddng thoi c6 thé d& dang van chuyén lap dat vao vi tri dé
dang bang viéc stir dung may cau dat trén xa lan. PGS bang Reef Ball nhim giam
nang luong séng, van téc dong chay va tao ra noi cu tra cho san ho va sinh vat bién.
Loai cdu kién nay d duoc ap dung tai hon 62 quc gia [35] trong hon 6.500 du an
trén toan cau dem lai nhirng hi€u qua tich cuc té1 moi sinh va thu hat thém khach du

lich.

/ eh
™ ey,
'.. -O\

‘ W Y. Y —

Hinh 1-6. Khéi cdu kién Reef Ball tng dung lam dé ngdm giam song [67]

Phia be Phia bién
Ht e T — o —— . Hi T /—\
— 7 ~——— S — vf ——— A
\Iv“‘ I’

Rang nhan tao —_—

Vat liéu pht mai

X W

Hinh 1-7. B4 tri thi nghiém dé ngam giam song bang Reef balls [43]
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Armono va Hall (2003) [43] da nghién ctru vé truyén song cua cac dé ngam
bang céc rang reef balls nhan tao. Cac Reef balls nay thuc day luu thong nude va
cung cip kha ning nang cao moi truong sdng cua ca. Tac gia d nghién ciru cac thong
s6 anh huong dén su truyén song qua ran nhin tao dya trén cac thir nghiém hai chiéu
sir dung song déu va khong déu dugc thyc hién tai Phong thi nghiém Nghién ctiru K§
thuat Bo bién ctia Pai hoc Queens (QUCERL). Cac anh huong cua d6 dbc ciia song
(Hi/gT?), ty 18 ran (h/B), do sau ngap nude (h/d) va cAu hinh cta ran ddi véi sy truyén
song dd duge nghién ciru. Cac mo hinh toan hoc dé truyén song da duge phat trién
bang cach st dung hdi quy nhiéu 1an. Anh huong ctia do sdu myuc nudce, chiéu cao
song téi va chu ky va cau hinh ran san h trén duong truyén song di duoc khao sat.
Chiéu cao song giam di bj anh hudng boi do ddc cua song, do sdu ngap nudce va hinh

dang cua ran san hd. Khoang 60% nang lugng song toi gidm.

Hinh 1-8. D& gidm séng & New Iberia, Louisiana - Shark Island, USA [64]

Trén thé gi6i da ap dung dé cau kién rong Wave Attenuation Devices (WAD)
dé bao vé bo bién va khoi phuc hé sinh thai & New Iberia, Louisiana - Shark Island
(Hinh 1-8), hay Simmons Park, Ruskin, Florida, My (Hinh 1-9). CAu kién nay duoc
xép so le thanh 2 téng tao thanh tuyén PGS bao vé bd bién. Céac ciu kién duogc dac
san trong nha may va ding xa lan van chuyén ra vi tri cong trinh dé ldp dat nham thi

cong nhanh va giam bt anh hudng dén moi truong trong qua trinh xay dung.
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Hinh 1-10. C4u kién giam song WAD [64]

Mot sb cau kién gidm song bao vé bo bién nhu: Beach Prism, WAD duoc ché
tao duc sin trong nha may sau d6 mang ra vi tri xdy dung lip gép tao thanh tuyén
PGS (Hinh 1-10 va Hinh 1-11) nhim biy bun cat tao bai va giam x6i 16 bd bién.
Loai cdu kién nay xép 2 hang s& phan tan lyc tic dung 1én cau kién, x6i chan trudc
céu kién nho... Tuy nhién, véi cau tao ciu kién WAD cach bd tri 13 tiéu song hinh
tam giac thi cong kho, tmg luc tap trung dé gay ra nit, pha hoai tai cac goc cac 16 tidu
song. Mit khac cac két cAu nay dat truc tiép xubng nén véi nhitng khu vire bd bién
cat thi phu hop do do lun nho, nhung vé6i khu viee DPBSCL 16p bun va nén yéu thi kha

nang bi lun I¢ch rat cao néu khong xur Iy nén.
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Hinh 1-11. C4u kién Beach Prism dit & Ingram Bay, VIRGINIA, My [65]

O Chéau A, mot s nudc nhu Nhat Ban, Trung Quéc di sir dung nhiéu hinh
dang KCR khac nhau dé 1am PGS nhu: PGS bang khdi tru réng duc 16 bao vé bo
bién & cang Nagashima- Nhat ban (Hinh 1-12), mit trude tiép xuc véi song duge duc
cac 16 dé tang kha ning tiéu tan ning luong séng, mat sau bit kin, & gitra c6 15i dé do
cat, da tang trong luong dé dé 6n dinh. Pé hinh ban nguyét xdy dung & cira song
Truong Giang- Trung Qudc dé tao ludng tau (Hinh 1-13), véi két cdu ban nguyét rong
s& giam trong luong tac dung xudng nén dic biét 1a nhirng khu vuc dat yéu & cira

song Trudng Giang, twong ty nhu diéu kién nén dia chat ¢ PBSCL.

Hinh 1-12. C4u kién giam séng hinh tru dimg & cang Nagashima- Nhat Ban
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Hinh 1-13. Pé giam séng hinh ban nguyét & song Truong Giang, Trung Qudc [14]

Dé chin song hinh ban nguyét duoc xay dung dau tién trén thé gidi tai cang

Miyazaki cua Nhat Ban vao thap nién 1960 (Hinh 1-14) nhung méi dén nam 1993

m&i bat dau do dac va phan tich vé song, lyc va 6n dinh (Aburatani va nnk (1996)

[38]).

Hinh 1-14. Dé chin song hinh ban nguyét tai cang Miyazaki ctia Nhat Ban
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Nghién ctru nhan thay ring dé chin séng co 16 rdng trén bé mit tao nén viée
giam thanh phan luc séng ngang do sy xuat hién cta su 1éch pha trong ap suit song
tac dung 1én bé mit. Ngoai ra, lyc can truot ting do sy déng thoi gitta thanh phan luc
song ngang va thanh phan luc séng doc hudng xudng. Dit liéu thu duoc bang dong
hd do 4p suat song duge lap dit trén bé mit trén va dudi cia tAm day di xac nhan
rang viéc mé tam ddy (ty 16 mo: 10%) co6 thé 1am giam lyc ning tac dung 1én tim day
dén murc gan nhu khong dang ké, do d6 trong thiét ké dé chin song can duc 16 tim

day dé giam luc nang, 1am cho két c4u 6n dinh hon.

Vao nhitng ndm 2008 — 2011, Dhinakaran va nnk, (2011) [54] da c6 nhiing
nghién ciru chi tiét vé loai dé chan song hinh ban nguyét vé tic dong cua 16 rdng hinh
tron bd tri trén bé mat dé, nén chan da dd va do sdu muc nudc ti kha nang truyén
song cua loai dé nay. Tac gia da khao sat ty 18 d6 rong tir 7, 11 va 17% dé nghién ctru
vé song phan xa, hiéu qua truyén song ciing nhu luc tac dong. Két qua nghién ctru da
chi ra rang véi ty 1& d6 rdng 11% cho bé mat dé phia bién hodc duc 16 2 mit véi ty 16

11% s& cho két qua tot nhat vé truyén song va tiéu tan ning lugng.

Hee Min Teh va nnk (2011) [102] d3 tién hanh thuc nghiém dé chin song hinh
ban nguyét di duoc xay dung véi do rong cua tudng trude thay doi ¢ 0 (tic 1a khong
c6 13), 9%, 18% va 27% dé danh gia hé sb truyén song, phan xa va tiéu tan ning
lugng. Cac két qua tong thé chi ra ring mo hinh dé chin séng ban nguyét khong duc

16 cho két qua song phan xa song 16n hon nhiéu so véi DGS duc 10.

Oumeraci (2010) [93] da nghién ctru sy gidm va tiéu tan nang lugng song trén
mot loat cac vach dimg duc 16 hinh vudng b tri déu trén bé mat co do rong khac nhau
145, 11,20 va 26.5%. Nghién ctru nay chi xem xét dé 1am viéc trong trang thai ngam
nhung két qua cho thiy d6 rdng va khoang cach giita cac vach dig c6 tac dong manh
mé& dén qua trinh truyén song, phan xa séng va tiéu tan song.

Nhu vy c6 thé thay rang dé bao vé bd bién khoi sat 16 va khoi phuc hé sinh thai
dudi nudc thi cac két cau dang réng duc san dang dugc st dung kha pho bién vi kha

nang thi céng lip ghép nhanh chong it anh hudng dén méi trudng trong qua trinh thi
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cong. Nghién ctru vé sy thay ddi do rdng trén bé mit cdu kién lién quan dén truyén
song, song phan xa, tiéu tan ciing da duoc dé cap boi cac tac gia nhu: Armono va Hall
(2003); Dhinakaran va nnk, (2008; 2009, 2011); Oumeraci (2010); Hee Min Teh va
nnk (2011), day 1a tai liéu tham khao quan trong trong viéc xem xét b tri d6 rong bé
mat cua KCR TCI.
1.1.2. Nghién ciru vé dé giam song

Tai Viét Nam, trudc nam 2000 giai phap bao vé bo bién chu yéu 1a ke 14t mai
va tudng chin séng, trong nhitng nim gan day dang c6 xu hudng chuyén doi tir dang
cong trinh ké bao vé bo truc tiép, sang cac dang cong trinh giam séng. Nhom nghién
clru vé dé ngam giam song gom: Nguyén Khic Nghia va nnk, (2009, 2013) [18] [19]
d3 nghién ctru thi nghiém véi séng déu truyén qua cong trinh PGS dang tuong mong,
tiét dién chit nhat va mat cat hinh thang; Nghién ctru ciia Nguyén Viét Tién, (2015)
[26]; Doan Tién Ha, (2015) [4] vé hiéu qua giam soéng cua cong trinh PGS ngam,
khong thim, mai nhin, tiét dién ngang hinh thang thudc ving bién Bic B va Bic
Trung Bo. Nguyén Thanh Trung va nnk, (2014) [21], Luong Phuong Hau va nnk,
(2016) [13], Nguyén Viét Thanh, (2014) [25] da nghién ctru thi nghiém truyén song
cho loai @& KCR duyc 16 nhu dé ban nguyét, khdi phi Tetrapod tir d6 dé xuét so do
mau bd tri khong gian cong trinh PGS cho tirng ving khu vuc & bo bién Nam Dinh.
Pham Thij Thay (2023) [23] d4 nghién ctru hiéu qua gidm song cho két ciu dé xép nhiéu

16p tir cau kién ReefBall cho thém dao xa b,

Ung dung PGS nham chdng sat 18, bao vé bd bién Viét Nam ciing di duoc xay
dung & nhiéu noi, trong d6 dién hinh mot sd bo bién nhu: Dé ngdm giam song bang
da d6 & Can Gid nim 1994, DGS bang khéi phu Tetrapod bao vé bo bién va dé bién
& Nam Dinh (Lwong Phuong Hau va nnk, (2016) [13]), PGS két ciu da d6 & La Ghi-
Phan Thiét ndm 2022 dé chdng sat 1¢ bo bién La Ghi (Hinh 1-15).
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PGS khdi Tetrapod & Nghia Hung, tinh DGS chir T tai Kién Chinh — Nam
Nam Dinh, 2016 Pinh, 2016

PGS da d6 & La Gi — Binh Thuan, 2022 | PGS d4 d6 & Can Gio, TP. HCM, 2022

Hinh 1-15. Dé giam song bao vé bo bién & Viét Nam

DPBSCL la ving dat thap, do anh hudng cia BDKH, NBD, khai thac qua mirc. ..
trong nhitng ndm gan day lam cho dai rimg ngap min ven bién bi suy thoai, x6i 10 bo
bién dién hinh nhu: bd bién Go Cong- Tién Giang, Nha Mat- Bac Liéu, bd bién Ca
Mau, Kién Giang... DPé bao vé bo bién, khdi phuc rung ngdp mdn ven bién nham
giam nhe tac dong cia BDKH va NBD giai phap wu tién 1a giam song, gy bdi, khoi
phuc rimg ngap man. Nhiéu giai phap cong trinh di duoc nghién ctru va xay dung &
khu vuc nay (xem Bang 1-1, Hinh 1-16) [2]. Mot s6 giai phap ctng nhu ké bao vé
b truc tiép duge thuc hién kha l1au bat dau tir nhitng nim 1998 t6i nay & Go Cong
Tién Giang, Hi€p Thanh, Ba Pong Tra Vinh, Ganh Hao- Bac Liéu.., PGS xa bo moi
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duogc xay dung va thir nghiém trong khoang 10 nim tré lai day bang cac két cau khac
nhau nhu: PGS két ciu coc bé tong ly tam 18i d4 hoc tai Ca Mau, Kién Giang, Bac
Liéu... (Lé Xuan Ta va nnk, (2022a,b) [80],[79]); Pé tru réng tai Ca Mau, Bac Liéu
(Tran Van Thai va nnk (2018) [32]); PGS c6t phi kim ctia Busadco tai Ca Mau ([5],
Dinh Céng San va nnk (2017) [95], Thiéu Quang Tuén va nnk, (2018) [30]); PGS
KCR TCI, TC2 cua Vién Khoa hoc Thuy loi mién Nam (Lé Xuan Tu, Lé Thanh
Chuong [80]); Dé rong phirc hop (dang két cau méi phi truyén théng) phan hé coc
lap ghép trén dinh dé ngam ciia Nguyén Anh Tién ¢ Ca Mau [16]; KCR dugc xép tir
cac khéi rdng OCT™ (Oyster CASTLE-type) (Thiéu Quang Tuan va nnk (2022)
[103], [104]); Dé giam song bang ti Geotube tai Go Cong- Tién Giang, Hiép Thanh
-Tra Vinh, Nha Mat-Bac Liéu, Tran Van Thoi - Ca Mau; Ké giam song da hoc do rdi
tai Khanh Hoi, Tran Vian Thoi -Ca Mau; Mot sd gidi phap khac béng vat liéu co san
& dia phuong nhu hang rio tre cua GIZ [1], cir tram, cir dira da duoc trién khai tai
So6c Trang, Bac Liéu, Ca Mau, Kién Giang, hi¢u qua gidm song hang rao tre (Nguyén

Hoang Hanh va nnk (2020) [17] ), Pao Hoang Tung va nnk (2020, 2021) [52] [51].

Bang 1-1. Thong ké cac dang cong trinh bao vé bo bién & PBSCL (2023)

Cong trinh giam séng xa bo
Tinh Ch‘iéu. d ai Dé bién Ké; bé:‘O g;lﬁl\iarll Dé giam song D,é giéfn D,é giam) Hang r‘éo
bo bién vé bo 2 A song caufsong tre, tram
bién coc ly tam o ,
(k) kigan duc | Geotube
san (km) |(km)
Tién Giang 20.6 21.3 11.0 114 0.0 16.8 1.9 0.0
Bén Tre 63.0 63.0 1.5 54.5 0.3 0.0 1.1 0.0
Tra Vinh 67.3 67.3 8.8 49.8 2.0 0.0 3.7 0.0
Soc Trang 79.7 79.7 2.2 77.9 3.0 0.0 0.0 7.3
Bac Liéu 53.8 53.8 3.6 493 38 1.4 1.1 16.8
Ca Mau 240.7 97.0 5.6 227.8 100.0 3.6 0.0 42
Kién Giang 183.9| 169.0 153 129.5 40.0 0.0 0.0 36.4
Tong 744.0| 551.0 48.0 600.2 149.1 21.8 7.8 64.7
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Pé rong phitc hop & Ca Mau, 2022

Pé d4 db bao vé rimg Ca Mau, 2021

¢ Busadco & bién Pong Ca Mau, 2018
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DGS Geotube ¢ Tra Vinh, 2018 Hang rao tre ¢ Ca Mau, 2015

Hinh 1-16. Mot s6 dang DGS ép dung ¢ bd bién DPBSCL [5], [16], [9], [20]

Heé thong cong trinh bao vé bd bién PBSCL da phan nao phat huy duoc tac
dung chéng sat 16, bao vé bd. Xong nhu cau xay dung cong trinh bao vé bo, rimg
ngdp man con nhiéu, trude dién bién x6i 10 ngdy cang xay ra phic tap, voi chidu
huéng ngiy cang gia ting. Bén canh d6 nhiéu cong trinh xay dung gip su cd, hu
hong, d v& sau mot thoi gian sir dung hodc tham chi hu hong ngay khi dang thi cong,

hu hong phai sua chita nhiéu lan rat ton kém.

Niam 2018 cong ty Busadco di ing dung giai phap PGS céu kién rdng cdt phi
kim tai bo bién Tay Ca Mau tir Vam Da Bac dén Vam Kénh Méi véi chidu dai 1.2km,
tai bo bién Pong khu vuc ctra bién Rach Gbc Xa Tan An,Thi tran Rach Gdc, huyén
Ngoc Hién, Tinh Ca Mau véi chiéu dai 2.0km. Trong qua trinh xay dung thi tuyén
PGS ¢ bién Pong mot s6 doan bi séng danh nghiéng 1am v& ciu kién do anh hudng
con bio s6 3 dau thang 8/2019 phai stra chita lai (Hinh 1-17), Tuyén dé ¢ bién Tay

thi bj v& phai din dén hiéu qua giam song thap.

Hinh 1-17. M6t sb doan cong trinh Busadco bi dd v& & Rach Goc, Bién Dong
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Hang rao chit T dugc t6 chirc GIZ da tién hanh xdy dung thi diém rao chin
song bang tre nam 2014, viéc thi diém 1ap rao chan duoc GIZ - Soc Trang tién hanh
trén do dai 800 mét tai dia ban xa Vinh Tan thi xa Vinh Chau - S6c Trang (Hinh
1-18). Cong trinh dugce xem 1a mot trong nhiing giai phap dé khoi phuc rimg phong
ho, bao vé tuyén dé bién Vinh Chau. Mic du chi sau 1-2 mua gi6é chuéng hang rao
da bi pha do su khéc nhiét ctia méi truong va sinh vat bién, phu sa duogc boi sau khi
xdy dung cong trinh da 1am cho ciy ngap mian (CNM) phat trién kha tdt, ké ca chiéu
cao va mat do. Chinh vi thé, vai tro cua hang rao tre da hét va cong trinh duogc coi la

kha thanh cong.

Tuy nhién, cling voi diéu kién bién va diéu kién tu nhién gﬁn nhu tuong tu,
cong trinh 1an cén ¢ phia giap voi tinh Bac Liéu, va sau nay ké ca cong trinh phuc hoi
rung ngap man ¢ khu vuc nha may dién gié Bac Liéu (do Vién sinh théi va bao vé
cong trinh thuc hién), chi sau 1-2 mua gié Pong Bac, cac loai hang rao tre c6 két cdu
khac nhau (1 16p, 2 16p, 3 16p...) bi song, dong chdy ven bo va moi truong tu nhién
khic nghiét pha huy. Mot sb cay con bi tréc géc chét, do murc do boi léng va vat liéu
bdi lang khong du diéu kién thuan loi d& CNM c6 thé tir phat trién, ké ca giai phap

trong cy 16n hon tir vueon wom trong bo.

e -

Hinh 1-18. Hang rao chir T tai bo bién thi x3 Vinh Chéu (trai) va hang rio tre phia

ngoai két hop trong rimg —Vinh Tan (phai) [1]

Tir két qua quan tric, danh gia cac cong trinh bao vé by @ PBSCL sau thoi gian dua

vao st dung cho thay:
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- K¢ ly tdm co ban phat huy tét hiéu qua giam séng gay bdi va dugc Gng dung
nhiéu & bién Ty, tuy nhién con s6 mot sé han ché nhu gia thanh cao, khong linh
dong, thi cong duc dam trén bién nén chim anh hudng 16n dén tién d6 va chét lugng,
mot s6 cong trinh bi lin da hoc (0.5+1.5m) lam giam hiéu qua giam séng, mot sd noi
dinh ké va dam bi niit, nhit 13 & khu vuc bién Dong noi c6 bién do triéu va song 16n
va bién Tay nhitng khu vuc dia chét yéu, can tiép tuc nghién ctiru dé hoan thién cong

ngh¢ nay.

- Hang rao (chit T, chit I bang vat liéu tre, tram, bo cdy) c6 thé biy tram tich

nhung thoi gian ton tai ngan (1 dén 2 nam), can phai duy tu bao dudng thudng xuyén.

- PGS bang ti Geotube c¢6 wu diém 1a thi cong nhanh, nhung han ché 13 tudi
tho cong trinh khong cao, vi khi chiu tac dong truc tiép cua song, tia cyc tim va tac
dong cua cac vat troi n6i s& nhanh bi hu, cao trinh dinh dé bi ha thép khong dam bao
chtic ning giam soéng gay boi, dé qua kin lam gian doan trao d6i méi trudng trong va
ngoai cong trinh. Bén canh do, chi phi duy tu, bao dudng cho loai dé nay cao va phai

thuc hién thuong xuyén...

- PGS cbt phi kim ctia Busadco hiéu qua giam song chua cao (20+30%), mot
s6 vi trf con bi mat 6n dinh, anh huong dén két cau bi nut v& [80], [7]. Mat khéac, co
s& khoa hoc vé truyén song, ti 1€ phén tram do r5ng va 6n dinh loai dé nay chua duogc
nghién ctru danh gia day du.

Nguyén nhan cta mot s6 cong trinh 1am viéc khong hiéu qua hay sy ¢6 1a
trong budc 1ap thiét ké xay dung, chua c6 co di so khoa hoc rd rang va thiét ké day
du dé danh gia 6n dinh két cAu cua timg loai cong trinh va cac yéu té tac dong, chirc
nang gidm song theo muc ti€u can bao vé, hodc van dung két qua nghién ctru cua thé

gidi dé thiét ké, nhung gidi han pham vi tng dung con chua cy thé.

Nghién ctru ctia Nguyén Nguyét Minh va nnk (2022) [20] danh gia 6 nhém cong trinh
bao vé bo bién tong hop tir 54 cong trinh da 4p dung & PBSCL theo phwong phap da
tiéu chi (Bang 1-2) v6i thang diém tir 1+5 (1 1a thap nhat va 5 13 cao nhét) cling véi

tham véan ¥ kién cta cac chuyén gia theo ting budc cho thiy hai nhém cong trinh
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duogc cho 13 hop 1y hon, d6 1a Ké giam séng bang coc ly tim 151 da va PGS bang Bé
tong KCR.

Bang 1-2 Panh gia cac nhom cong trinh bao vé bd bién theo phuwong phap da tiéu

chi (Nguén: Nguyén Nguyét Minh va nnk (2022) [20])

Céc giai phap bao vé bd bién
Tiéu 1312 be pé
chi lya | Tiéu chi phu Troﬂng Ha‘lng K,e song p,ha De’ pha pha
sO rao | lat song | song .
chon .. | coc . song
tre | mai da | Geotube
ly 2 KCR
A do
tam
Tuoi tho cong trinh 0.05 1 5 5 3 2 5
Ti¢u tén nang luong 015 | 2 | 1| 5 | 2 3 5
song
_ | Khdndng gay boixung | o, | 5 | 4 | 5 | 4 3 5
Ky [ quanh cong trinh
thuat Or} d;nhA ket cau va nén 0.10 ) 3 5 4 4 5
mong cong trinh
Tinh linh hoat va thich
ung voi BDKH, sut lin 0.05 ! > 3 > 4 3
Bién phap thi cong 0.05 5 4 2 4 4 3
_ | Sudunglao dong dia 005 | 5 | 4| 3 | 4 4 2
Xa | phuong
hoi | Su dung vat li¢u xay 0.05 5 3 ) 3 ) 1
dung dia phuong
M01 Tac dong dén da dang 0.10 5 1 3 4 ) 3
truong | sinh hoc
Téng | Chi phi vat lidu 015 | 5 3 2 4 3 2
chi | Chi phi thi cong 0.10 5 4 2 2 3 2
phi | Chi phi bao tri 0.05 1 4 4 2 2 5
Tong so diem sau khinhan | 4o | 335 | 275 | 35 |335| 3 3.5
trong so

Pé try rong va dé¢ KCR TC1, TC2 sau mdt thdi gian tmg dung & PBSCL cho
thiy hiéu qua giam song giy boi, soéng bién tac dong vao mit dé bi hip thu qua cac
16 rong va tiéu tan téi 50 + 75% ning luong. Pic biét, lugng phu sa 15ng dong lai sau
cong trinh kha day tir 0.5 + 1.0m, tao nén bai boi, cay rung dan tai sinh. Mt khac
theo két qua thi nghiém danh gia hiéu qua giam song va trao dbi bun cat qua cac loai
két cau dé rong  PBSCL [20] cho thady KCR TC1 la mot trong nhiing dang két cau

cho hiéu qua cao veé trao doi bun cat va boi lang sau cong trinh so vdi cac dang két
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ciu khac nhu coc ly tAm, dé tru rong. Do dé, c¢6 kha ning nhan rong cac mé hinh nay
[32], [10], [11], [7].
1.1.3. Mt s6 két ludn

Nghién ctru vé giai phap két cdu bao vé bo bién trén thé gisi va ¢ Viét Nam
rat da dang va phat trién theo ting thoi ky voi cac muc dich va cach tiép cén khac

nhau tir truc tiép dén gian tiép.

C6 nhiéu loai ciu kién r5ng dé bao vé bd bién duge phat trién trong nhirng
nam gan day trén thé gisi va bat dau ung dung tai Viét Nam vai cach tiép can dua
vao tu nhién, than thién v6i méi truong. Tir két qua nghién ctru thir nghiém va tng
dung thuc té cho thiy & PBSCL d& KCR TC1 1a mét trong nhitng cong trinh phat
huy hiéu qua cao dé chdng x6i 1¢ gay bdi tao bai va khoi phuc rimg ngap man. Nghién
ctru két cau TC1 va truyén song qua KCR TC1 voéi cac thong sé hinh hoc khac nhau
(dic biét 1a d6 réng bé mit két cau, chiéu rong dinh dé hiéu dung) va nhimng diéu kién
tu nhién, dac trung thuy dong luc song, gid, dong chay, bun cat... ¢6 tinh dac thu cho
khu vuc bo bién PBSCL 1a mot van dé nghién ctru mang tinh khoa hoc va c6 y nghia

thuce tién.
1.2. Tong quan vé nghién ctru truyén séng qua dé két cau rong
1.2.1. Mét s6 khdi ni¢m vé truyén séng qua PGS KCR

H¢ s0 truyén song 1a khai niém dung dé chi kha ning truyén séng qua cong

trinh BGS (Hinh 1-19).

Hi{Hmoor Hs] H [H UDI’H }

/\ Rk
== S
T,orS,, h K.=H, /H;

Hinh 1-19. C4c thong s6 co ban anh hudng dén hé s6 truyén song K
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H¢ s6 truyén song K 1a ty s gitta chiéu cao song phia sau so vdi chi€u cao song
dén trudc KCR.

H,e

K, =
‘ Hs,i

Hoic danh gia théng qua hé sb truyén ning lugng song (Kg) nhu sau:

E.  HZ 1
Kg = —= —==K? (v6i E = —pgH? 1-1

Trong do:

- H,; va Hy, 1an luot 12 chidu cao song toi trude va sau KCR.

H; dung dé biéu thi chung cho chiéu cao song, tily theo phuong phap phan tich c6 thé
Hs 1a Hi/3 (phén tich thng ké), 12 Humo (phan tich pho).

Hiéu qua giam song & % duoc xac dinh theo cong thirc:
qua g g g

H
&=0—-K,)*100% = (1 — Hs't> *100%

St
Trongdo:  Ki 13 hé sb truyén song qua KCR (0 <K < 1,0)

€ 1a hiéu qua gidm song ciia KCR (0 <& <100%)
1.2.2. Cic phwong phdp nghién civu truyén song qua dé KCR

Nghién ctru truyén song qua PGS xa bd ctia cong trinh truyén théng nhu: dé da
d6, DGS lap ghép bang cac cau kién di hinh, thung chim dugc thue hién nhiéu trong
nhimng thap ky gan day. Tuy nhién, nghién ctru vé truyén song, song phan xa, song
tiéu tan, bién doi van tdc qua d&é KCR con it (Jacobsen, Niels G va nnk, (2015) [69]).
Ngoai ra, nghién ctru vé truyén séng va tuong tac sdng cong trinh véi nhitng dang
dé két ciu co hinh dang co ban nhu hinh thang, hinh chir nhat véi két cau da d6 duoc
don gian hoa 1a méi trudng rong dong déu thi viéc st dung cac phuong trinh toan
hoc dé tinh toan hé sd truyén song, song phan xa, song ti€u tdn da dugc thyc hi¢n
trong nhitng nghién ctru Sollitt va Cross, (1973) [100], Liu (2012) [83]... Tuy nhién,
v6i nhitng dang két cdu c6 hinh dang phtrc tap than dé rong, duc 16 trén bé mit thi

chua c6 1y thuyét co ban tinh toan. Do dd, véi nhiing loai két cAu hinh dic thu va
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phtrc tap nhu KCR thi phuong phap nghién ctru st dung mo hinh vat Iy, mé hinh

todn, hoac do dac hién truong ap dung phé bién.
1.2.2.1 Cac nghién ciru sitr dung mo6 hinh vat ly thu nhé

Céc nghién ctru str dung mo hinh vat Iy cho dé giam song co KCR nhu Hattori
(1975) [59], Patarapanich (1984) [94], Van der Meer (1991) [107], Oumeraci (2010)
[93], Teh, H.M (2012) [102] ... d4 chi ra vai trd cia cac tham sé chinh anh hudng t6i
su truyén song ctia dé ngam. Céc nghién ctru ctia Van de Meer (1991) [107];Van der
Meer va Daemen (1994) [108]; Van der Meer (2005) [106]; d'Angremond va nnk
(1996) [50], Marcel R.A. van Gent va nnk (2023) [89] di thiét 1ap cong thic vé hé sd
truyén song cho dang dé ngam két ciu truyén thong da dé mat cat hinh thang. Armono
va Hall (2003) [43], Buccino & nnk (2014) [46], Lé Thanh Chuong va nnk (2017) [8]
d3 nghién ctru thi nghiém dé KCR trén bé song, Pao Hoang Tung va nnk (2020, 2021)
[52], [51] da str dung mO hinh vat 1y danh gi4 hiéu qua gidm song hang rao tre, Pham
Thi Thay (2023) [23] da x4y dung cong thitc thuc nghiém vé hé s6 truyén song K cho

dé ngam xép tir cac khdi ReefBall,

Trong dy an GIZ bao vé bd bién PBSCL do cac chuyén gia Pirc thuc hién
(2015) ciing da thi nghiém hiéu qua giam soéng cua hang rao tre bang mo hinh vat 1y
dé dé xuat giai phap bao vé bo bién béng vat liéu dia phuong nhu coc tre, ctr tram va

be cay [1].

binh Cong San va nnk (2017) [95] trong du &n AFD da nghién ctru bdo v¢ bo
bién cho khu vuc GO Cong-Tién Giang va U Minh - cac chuyén gia qudc té va trong
nuéc cling dd st dung mo hinh vét Iy dé mé phong hiéu qua giam song cua két cu
dé réng Busadco. Tuy nhién cac két qua nghién ciru van dang & muc danh gia so bo,
chua nghién ctru chi tiét cho cac dang két ciu va anh huong ctia do rong dé dén hé sb
truyén song. Tir d6 Thiéu Quang Tuan va nnk (2018) [30] da xay dung cong thirc

thyc nghi¢m vé hé s6 truyén song K cho KCR Busadco.
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Nguyén Anh Tién (2019) [16] da st dung phuong phép thi nghiém mé hinh
vat Iy dé xdy dung cong thire thuc nghiém vé hé sé truyén song K, cho két cdu dé

rong coc phirc hgp cho khu vuc bai trude rimg ngap man & bién Tay.

Thiéu Quang Tu4n va Mai Trong Luan (2020) [103], Thiéu Quang Tuén va nnk
(2022) [104] da su dyng mo hinh vat ly dé thi nghiém truyén soéng, xay dung cong
thirc thyc nghiém vé hé s6 K cho két cdu tir rio tre va khdi bé tong rong OCT (Oyster

CASTLE-type) cho khu vyc bai trude rirng ngap man DPBSCL.

Nguyén Nguyét Minh va nnk (2022) [20] trong dé tai VIWAT d4 tién hanh thi
nghiém mo hinh vat 1y dé danh gia hiéu qua giam song va boi ling cua cac dang KCR
nhu: Dé tru réng, Coc ly tam, TC1, TC2, CWB (Curtian Wall Breakwater) cho khu
vuc bd bién PBSCL. Két qua nghién ciru da dua ra bicu do tir két qua thi nghiém vé
hé sb truyén song, song phan xa, tiéu tan ning luong séng, danh gia kha ning trao
d6i bun cat giita cac loai KCR. Tuy nhién, két qua nghién ciru chua phan tich cac yéu
t6 hinh dang két ciu anh hudng dén hé sb truyén song va thiét 1ap cong thirc truyén
song cho dé KCR, chua xem xét dugce anh huong cia do réng khac nhau dén hé sb

truyén song.
1.2.2.2 Cac nghién ctru sir dung mo hinh toan

Céc nghién ciru sitr dung mo hinh toan dé mé phong qua trinh truyén séng, van
tdc qua nhitng KCR ¢6 hinh dang phirc tap hodc twong tic séng cong trinh cho PGS
c6 KCR c6 thé ké dén: Sollitt va Cross [100] di xay dung cong thirc truyén song qua
dé chan song c6 d6 rong dua trén 1y thuyét song tuyén tinh, tuyén tinh hoa phuong
trinh ma sat cho dong chay trong mdi trudng rong. Mit khac, mot sd nghién ciru vé
truyén song, vé strc can dong chay bang hang rao tre & bd bién PBSCL bang céch sir
dung cdc mo hinh s6 nhu SWASH duge thuc hién boi Pao Hoang Tung va nnk (2020,
2021) [52] [51].

Liu (2012) [83] dua trén Iy thuyét thé ning tuyén tinh, mot giai phap phan tich
dang dong cho bai toan hién tai duoc phat trién bang cach str dung khai trién cac ham

riéng phi hop. Phuong phéap phan tich nay cho dé chan song kiéu coc ly tim két hop
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d6 da trong 10ng (trong tu ké ly tim & Ca Mau). M6 hinh s dugc Gmg dung dé nghién
ctru anh hudng ctia cac tham sb truyén song, hé ) phan xa, h¢ sb tiéu tan cua loai dé
nay. Két qua cho thay sy tiéu tan ning luong song boi dé chin séng coc-da chu yéu
duogc tao ra boi 101 da va chi mét phén nho ti€u tan ndng lugng song la do cac coc dat

gan nhau.

Nguyén Viét Thanh (2014) [25] d4 st dung mang song sd dé mo phong tuong
tac song v4i cong trinh dé ban nguyét. Két qua nghién ctru di xay dung dugc biéu 46

ap luc song tac dung 1€n dé hinh Ban nguyét.

Gomes va nnk (2020) [56] d4 ap dung mé hinh toan dong luc hoc chét 16ng tinh
toan (CFD) dé nghién ctru do on dinh ctia mot dé chan song hinh ban nguyét duc 10,
dat trén nén da d6. Mo hinh da tinh toan két qua thyc nghiém vé trong luong té1 han
can thiét dé chéng truot, co tinh dén anh huong cua do sau nude va cac dac tinh khac
nhau cua song. Mot so sanh dugc thuc hién gitra két cau duc 16 va khong duc 16 vé

hi¢u suat tiéu tdn nang lugng song.

Tran Vin Tiéng va nnk (2021) [33] d3 nghién ctru hiéu qua giam song cua két
cu dé chin song réng Busadco bing phuong phap mé phong sb st dung phuong
phap CFD. Dya vao két qua khao sat va so sanh giita két qua mo phong va sé liéu do
thue té cho thiy phuong phap md phong sé dem lai két qua tét va dang tin cy trong
véan dé phan tich hiéu qua giam song, co ché tiéu tan nang luong song ciia két cdu dé

chan song rong c6 két cau phirc tap.
1.2.2.3 Cac nghién ctru do dac mé hinh thyc té

Pé danh gia truyén song va dong chay qua PGS KCR ngoai thuc dia (ti 16
1/1), cac s6 lidu do dac c6 do tin cdy cao va thé hién dic trung song va dong chay khu
vuc d6 dé hiéu rd qua trinh twong tic song voi cong trinh. C6 nhiéu loai thiét bi do
dac hd trg cong tac thu thip dir liéu hién trudng & ving nude noéng co6 thé ké dén nhur:
Wave Gauge Blue (WGB), FLOWQUEST (My), AWH-USB (Nhat Ban), MIDAS
WTR (Anh), may do hudng va tbc do dong chay tu ghi INFINITY (Nhat Ban), CTD

va OBS dé do bun cat lo limg va cac tham sé hai duong hoc khac (nhiét 6 va do
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min)... Tuy nhién, séng bién trong ty nhién twong tac véi cong trinh 1 séng ngiu
nhién va tac dong vao cong trinh v6i nhiéu hudng khac nhau do yéu té dia hinh,
huéng gid, dong chay... Vi vay, dé co di bd sb liéu song, dong chay thyuc do cho viéc
nghién ctru, thoi gian do dac thuong phai kéo dai, nén dé do hét cac diéu kién song

va muc nude thiét ké 1a khong kha thi.

Nghién ctru ctia Schmitt va nnk, 2013 [1]: Do dac thong sb séng ngoai hién
truong két hop voi thi nghiém MHVL dé danh gia hiéu qua giam séng cho hang rao
coc tre. Két qua nghién ctru da xac lap duoc cac biéu dd quan h¢ thuc nghiém don
gian gitra K¢ véi bé rong va chiéu cao luu khong twong dbi cuia hang rao coc tre, cho
muc dich hd tro trong cdy ngap min & cac tinh Soc Triang, Bac Liéu va Kién Giang
do t6 chire GIZ tai trg. Thiéu Quang Tuan va nnk (2022) [103] da x4y dung cong thirc
thuc nghiém vé hé s6 truyén song K cho két cau tir rio tre tir két qua thi nghiém va

s6 liéu do dac tir md hinh thuc té ctia GIZ dé kiém dinh.

Vé do dac dong chay dé danh gia su bién d6i van toc dong chay trudc va sau
cong trinh 1a diéu rat quan trong dé xem xét hiéu qua ctia PGS KCR trong viéc suy
giam dong chay va kha ning van chuyén trao d6i bun cat. Tuy nhién, nhitng nghién
clru veé van dé nay chua duogc thuc hién & PBSCL do chi phi cao va thiét bi do dac
con han ché. Do dé, trong nghién ctru nay phuong phép do dac hién truong s& dugc

NCS sir dung dé danh gia truyén séng, dong chay qua KCR.
1.2.3. Céng thirc thwe nghigm vé truyén séng qua két ciu rong

Trong phan nay, NCS trinh bay chi tiét cac cong thirc vé truyén soéng cho cac
KCR c¢6 chirc ning va nguyén ly 1am viéc gan giéng véi dé KCR TC1.

- Nghién ctru cia Van der Meer va nnk, (1991) [107] dua trén phan tich sb liéu
thi nghiém ctia minh va cua nhitng nghién ctru trude diy da dé xuit cong thirc thuc
nghiém h¢ sb truyén séng K qua dé ngam c6 mit cit dang hinh thang, dinh hep, két
ciu 1a da d6, nghién ctru voi song ngau nhién. Nghién ctru chi ra ring véi dé ngam

dinh hep, thi d6 ngap sau tuong ddi cua dinh dé (Re/Hs) 1a tham sb chi phdi chinh,
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dén K, va c6 dang tuyén tinh (xem Hinh 1-20). Nghién ctru ndy dd dua ra mac do anh

huong cia d6 ngap sau twong ddi (Re/Hs) dén K theo 3 trang thai 1am viéc nhu sau:

R = -
—2.00 < —< —-1.13 Ky =0.80 (1-2)
Hy
R R 1-3
-1.13 < —<1.20 K, =0.46 — 0.3 (—C) (1-3)
Hy H;
R = 0. 1-4
1.20 < —< 2.00 K =010 (1-4)
H;
1.0 - .
§ - 3 : ~ Van de Meer
" & R ¥ sy : Y HR
0.8 I AN - *  Allsop
o A A > Seelig
P P °9<:? A }%’ .vﬁ%" ' o Daemrich 0.2mm
o6 T T TR ¢
[ ‘
Kt -
04|
02}
i Qa o O
0..\-1--.;...1-|-I>|., [ " O A O O S I OO P
2.0 -1.5 -1.0 -0.5 0 0.5 1.0 1.5 2.0

Hinh 1-20. Hé s truyén song qua dé dinh hep theo Van de Meer (1991).

- Nghién ctru ciia Van der Meer va Daemen, 1994 [108] dua ra cong thirc tinh
hé sd truyén song qua dé ngam véi song ngau nhién truyén qua mat cat giéng voi thi
nghiém nghién ctru ciia Van der Meer (1991). Nghién ctru cho ring, cac thong sd
chinh anh hudéng dén K. 1 chiéu rong dinh dé (B), chiéu cao luu khong (R.), d6 doc
song (Sop) va chiéu cao song (Hs). Nghién ctru nay con xét thém anh hudng cua do
thAm than dé bé rong dinh va do dbc song Sop. Hé s6 a phan anh anh hudng cua do
thAm ctia dé. Vi Sop 12 d6 doc song tugng trung ¢ nudc su twong ung v6i chu ky dinh

pho, Dso 1a duong kinh danh nghia cua vién d4 do.

Tir d6, dé xuat cong thirc thue nghiém K cho hai dang cong trinh nhu sau:
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R -
K.=a——+0b (1-3)
DnSO
a=0.031———0.24 (1-6)
n50
Hé s6 “b” trong cong thirc (1-5) cho DGS da do:
H B \l84
b = —5.42s,, + 0.0323 = —0.017 ( ) + 0.51 (1-7)
ns0 n50
Hé s6 “b” trong cong thirc (1-5) cho PGS xép bang ran nhan tao:
b = —2.60s,, — 0.05—— + 0.85 (1-8)

n50

- Nghién ctru ctia Van der Meer va Daemen, (1994) [108] d4 khic phuc han ché
trong nghién ctru trude day cua Ahren, (1987) [39] vé anh huong cua do thim than
dé qua thong s6 kich thudc dudng kinh danh nghia ciia vién da (Dnso) dén K. Piéu
kién ap dung : 1.0 < Hy¢/Dnso < 6.0; 0.01=< s0p < 0.05; 0.075 < K; < 0.75 (DGS thong
thuong); 0.15 < K¢ < 0.6 (ran nhan tao).

- Nghién ctru ctia d’Angremond va nnk, (1996) [50]: da phan tich va tong hop
bo s6 lidu thuc nghiém cia nhiing nghién ctru trudc bao gff)m Seelig, (1980) [98];
Allsop, (1983) [40]; Daemrich va Kahle, (1985) [49]; Powel va Allsop, (1985) [40];
Van der Meer va nnk, (1991) [107]. Nhém nghién ciru di xay dung cong thirc truyén
song K cho dé ngdm dang d4 d6 cho hai truong hop c6 tham va khong thim nuée véi
cac tham s6 chi phéi chinh 1a chiéu cao luu khong tuwong ddi cua dinh dé (R./Hs), bé
rong twong ddi cta dinh dé (B/Hs), didc biét 1a chi s6 song v Iribarren (&op) dic trung

cho tuong tac gilta song va mai de.

R B -0.31 (1_9)
K, =—04 (H—Z) + a. (E) X (1 — e=05op)

S; — tana s — ﬂ — 2mHg (1_10)
" oy TP T L, T

Trong d6: a=0.64 cho dé thAm nudc
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a = 0,80 cho dé khong tham
Eop 12 s6 Iribarren.
Pham vi ap dung: Bé rong dinh dé trong khoang: B/H.< 8.0
Heé s truyén song K, trong khoang: 0.075 <K:< 0.80

- Nghién ctru cua Kurdistani va nnk (2022) [77] d3 dwa ra cong thirc truyén

song cho dé ngam d4 d6 dwa trén tap dit liéu 16n va mo hinh s6 FLOW 3D.

50 of

0.75 0.125 0.39 '
5 Bz L i
K, =D.5?6Ln{0.428(1+c01'a}0'04‘[1—_”"3{ J (BE'] [EL] @ "/_O'ISJ+°‘923 (1-11)
mQ ff

Trong d6: Rc 1a gia tri am d6i vai két ciu ngap nude, Ber dugc dinh nghia 1a “chiéu
rong hiéu dung” Besr 16n hon chiéu rong dinh B. DBdi v6i mat cit hinh thang: Berr =B
+ 0,4 cot a (h+Rc) trong d6 h 1a d6 sdu nudc phia trude cong trinh. h+Rc 1a chiéu cao
ctia két cAu. o 1a tham sb song khong thir nguyén o=(1/2n)tanh(21h/L,). Trong do
chiéu dai song L, dugc tinh dua trén chu ky séng cuc dai T, va do sau nude h. Ti sd
gitra duong kinh da Dso va duong kinh da danh nghia Dyso = 0.84 Dso 1a duoc st dung
o day, v 1a mot loai thong s6 tiéu tan song dé tinh dén sy tiéu tan bén trong vat liéu

thAm c6 d6 rong n: y =n’hBes/BHimo.

- Nghién ctru ctia Marcel R.A. van Gent va nnk (2023) [89]. Dya trén két qua
thi nghiém mo hinh vat Iy cho 5 loai mat cit dé hinh thang khac nhau (Pé khong thim,
deé da do, dé rSng duc 16, dé rSng duc 16 voi mang kin va dé rSng duc 16 voi mang duc
16) d3 dua ra mot cong thirc tong quat mdi cho cac loai dé nay trong do6 cac yéu 6 chi
phéi chinh trong cong thirc 13 chiu cao luu khéng twong ddi cua dinh dé, chiéu rong

dinh dé, d6 doc song.

K. =c tanh| - £ +CE[LJ +c, | [+e; (1-12)

m0 m=1.0
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biéu kién ap dung: -2.5 < Rc /Hm0 < 0; Sm-1,0 = 0.015 - 0.033; B/Lm-1,0 =0.017 -
0.075, hodc B/HmO0 = 0.9 - 2.3; chi ap dung cho mat cit dé hinh thang mai dde 1:2.

Tuy nhién, nghién ctru ndy méi chi thi nghiém cho dé ngdm (R. <0) va ciing chua

xem xét dén d6 rong hay do thAm cua than dé dén qua trinh x4y dung cong thirc.

Bang 1-3. Cac loai két cAu dé va hé s ¢ ap dung trong cong thirc (1-12)

Két ciu Ci | C2| C3 | Cs | Cs | RMSE
Mit cat dé khong thim 0.47| 3.1 0.75 0| 0.5 0.0166
Pé d4 d6 (tham) 0.43| 3.1| 0.75] -0.25| 0.5| 0.0198
Dé rong duc 16 0.13| 3.1| 0.75] -0.15| 0.82| 0.0149
Dé rong duc 16 véi mang kin 04| 3.1] 0.75| -0.15] 0.5] 0.0229
Dé rong duc 16 véi mang duc 16 0.17| 3.1| 0.75] -0.15| 0.76| 0.0137

- Nghién ctru ciia AFD va Vién KHTLMN, 2016 <2017 [95]. Thiéu Quang
Tuan va nnk (2018) di xay dung cong thirc truyén song qua dé KCR Busadco dua
trén cong thirc co san cia Angremond va nnk (1996). Cong thirc cho théy su phu
thudc cua hé sb Kivao do ngap tuong ddi va chi sb song vo &, tuy nhién chua xem
xét anh huong ciia bé rong dinh dé va do rong than dé.

(1-13)

R
K, = —0.22 (H < ) + 0.75(1 — e—o.zefom_l,o)

mo,i

(1-14)

R
K, = —0.20 (H ¢ ) +0.66(1 — e~03%op)

mo,i
Trong d6: Chi sb song v& Iribarren (£o) twong tng véi chu ky dic trung phd Tm10
duogc ki hiéu 13 Eom-1.0 ap dung cho cong thirc (1-13) va véi chu ky dinh phd T, dugc
ki hi€u 1a &op 4p dung cho cong thirc (1-14).

Diéu kién ap dung: Re/Hmo,; = - 0.76 + 2.0; &op=0.016 + 0.030; Eom= 0.010 + 0.025;
Ki=0.22+0.77.



36

- Nguyén Anh Tién (2021) [16] d3 xay dung cong thirc truyén séng cho dé

ngam rdng khong coc duoc xac dinh theo cong thirc thyc nghiém nhu sau:

-0.19
R B -
K? = 0.18( < ) + 0.58< ) .(1 —e /J%) (1-15)
HmO,i HmO,i

Cong thirc thé hién sy phy thudc caa hé sb Kivao do ngap tuong d6i, bé rong dinh dé

B va do doc song Sm, tuy nhién anh hudng d6 rong than dé chua duoc xem xét.

- Thiéu Quang Tuan va nnk (2022) [104] , Mai Trong Luan (2024) [15] xay
dung cong thirc hé sb truyén song qua cac khéi rong OCT™ (Oyster CASTLE-type)
xép voi cac hinh thirc thang va so le nhiéu ting ap dung cho khu vyc béi trude rimng

ngap man vaéi bai thodi va co xét anh hudng cia do rong.

K, =-0.29 -min| 0.75 S +0 64[P o ]_m 1 exp[ <l } (1-16)
T ’ ¥ - N * F e ik B -
Hm 0,1 D S om

D6 ngap turong d6i Re/Hmo= -0.3 = 3.1; bé rong dinh twrong d6i B/d trong khoang
(1.0 + 3.65), d0 rong khdi n = 0.55 = 0.65, 46 ddc song tir 0.002 + 0.04.

Nghién ctru dd dé cap dén cac tham sé nhu do ngdp twong ddi Re, bé rong cong trinh
B, d doc song tuong trung Sep va do thdm Pr clia dang két cau c6 do rong khoi 16n
60% va 65% voi dang két cdu OCT, khu vuc ap dung cho khu vue béi rat thoai (1/500)
va d6 sau muc nudc kha 16n, B/d thap tir 1.0 dén 3.65. Tuy nhién, bé rong Bt trong
cong thirc 1a bé rong trung binh ciia mit cit dé chua phan anh kha niang anh hudng

cua chiéu rong dé lam vi¢c thuc t€ dén hi¢u qua giam song khi muc nudce thay doi.

- Lé Xuan T va nnk (2022) [9] d nghién ciru xay dung cong thirc truyén song
qua dé KCR TC1. Tuy nhién, cong thirc thiét 1ap chua dé cap dén anh hudng chiéu

rong dinh dé B, va d0 rong bé mat két cau.

RC

K, ==0.12—+0.52(1-¢ ") (1-17)

m0,i

Diéu kién 4p dung: R, =-1.11+2.33; §,,=0.021+0.043; K, = 0.24 — 0.65
H

m0,i
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- Pham Thi Thay (2023) [23] d3 nghién ctru hiéu qua giam song cua két cdu
ngam REEF BALL xép thanh cac hang trén thém déo ndi xa bo tir d6 xay dung cong
thire truyén song qua loai két cAu nay. Két cdu Reef Ball rdng duoc xép thanh hang
trong do6 do r5ng n duoc xac dinh tir do rSng bé mit cau kién két hop do r5ng khi xép
cac khdi cdu kién theo hang, chiéu rong dé ngdm B thay ddi theo cach xép sb hang
Reef Ball. Hé s6 truyén séng qua két cdu ngdm (Rc<0) tinh theo cong thirc sau:

Kig= 02822

B _ ~0.2
+0.44 (P 2) h1s (1 — exp (m) (1-18)

mao

Diéu kién 4p dung: Re/Hmo=-0.3 - 3.1; B/d=3.0 - 11.5; n=10.88 - 0.94 ; Som =0.001
-0.022

- Pham Ptrc Hung (2024) [22] d4 nghién ctru xay dung cong thic truyén song
qua dé rdng hinh méng ngya trong trudng hop dé nho co xét dén B, do rdng mit sau
c¢6 dinh thay ddi do réng bé mit trudc va thiét 1ap so dd tinh toan ap luc cho loai dé
nay. Tuy nhién nghién ctru vé hé s truyén song chi xét chiéu rong B thay doi va do

rong dugce xem xét chi c6 mit trude dé (g) bién doi.

=0,03
: R 1 B -0,38
K =-0,23. min(l;—=)+0,59.] —— l—exp| ———
' ( Hm@.r’ ) [1_ SJ[HHJO__E } { p[‘\f Sm—l,(} J} (1-19)

Bang 1-4. Tong hop cong thirc truyén song qua PGS da nghién ctru

Tac gia Cong thuc Pham vi ap dung
d’ Angremond R, By 031 3 B/H< 8.0
K, =—-04 (—) +a. (—) X (1 — e %)
va nnk, 1996 H; H;

0.075 <K:< 0.80

a=0.64 cho dé thAm nudc

a=0.80 cho dé khong tham

Dé két ciu d4 d6, mat cat hinh thang
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Tac gia Cong thuc Pham vi 4p dung
Kurdistani va K,_0.576m{0.428(1+com)°°”[1;} Jw(%ilw[%]wmm W.g.s}m_gﬂ Ds50=0.3+0.5
nnk (2022) n=0.4

Berr=B + 0,4 cot o (h+Rc
d cota (o) K= 0.075+0.832
o=(1/2m)tanh(27th/L,) Dé ngim
v =n’hBes/BHmo
Dé két cau d4 d6, mat ct hinh thang
Marcel R.A. P & R/ Hpo=-2.5+0;
Rc‘ ‘B . .
van Gent va| K =4 tanh[_[H " 6 [ L n] +‘41J+‘< B/Lm o=
nnk (2023) 0.017+0.075,

D¢ ngam két cau da do, dé rong duc 10, mat cat

hinh thang

B/Huw=09+23

m=2

Thiéu Quang
Tuan va nnk

(2018)

R
Kt = _0,22 ( £ ) + 0,75 (1 — 3_0:2650??1—1,0)
Hm{),i

Pé Busadco rong duc 16, mit cit hinh thang;

Khong xét dén B, do rong

Rc/HmO,i = - 076
+2.0;

Eom=0.010 =+
0.025; K¢ = 0.22
+0.77

Pham Thl Ki3=-0.28 H}:‘D + 0.44 (Pf.l %)—0.14 (1 —exp (\;SUO_Z) Rc/Hmo:-O.3+ 31
Thuy (2023) B/d=3.0+11.5
Két cau Reef Ball rong dugc xép thanh hang, B
. . 2 n=0.88 +0.94
thay doi theo cach xép so6 hang Reef Ball.
Som=0.001~+
0.022
Lé Xuan Té R > R 115233
K,=-012= +0.52(1-¢ ) H A

va nnk (2022)

m0,i

Pé KCR, mit cét hinh thang TCI.

m0,i

S,, =0.021+0.043
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Tac gia Cong thuc Pham vi 4p dung
Khéng xét dén B, d6 rong. K,
= 0.24 — 0.65
Ph Dy o Re¢/Hmo,i= 0 +
am He K, =—0,23.min(l; Iff )+0,59.[11)[HB } [1exp[ —0.38 H
Hung (2024) 0 — &\ Hos swao )| | 2.10
B/Hmo,i=1.375 +
bé KCR hinh méng ngua, 4p dung cho dé nho,
. . x . 4.794
Co xét dén B thay doi, do rong (¢) bé mat trudc
, ) Sm-1,0=0.036 +
thay do61, mat sau c6 dinh.
0.076
Mai  Trong K = 0,30 - min (0,?5. R ) +0,63( .%f_)_u'zq [1 —exp (— j’?‘)] R/Hmo= -03 -
Luén (2024) . "3

KCR dugc xép tir cac khéi rdng OCT™ (Oyster | g/g= 1.0-3.65

ASTLE-t Byt ¢ dinh khong thay dbi th
CAS ype), Br c6 dinh khong thay doitheo | ) .o (&

muc nudc.
Sop =0.002 - 0.04

Nhdn xét chung: Nghién ctru xay dung cong thirc truyén song qua dé KCR da dugc
quan tdm va phat trién trong thoi gian qua. Cac nghién ctru trude ciing di xdy dung
duoc cac cong thue thyc nghiém vé hé s6 K; cho PGS ¢6 két ciu dién hinh nhu dé d4
dd, coc ly tam, hang rao tre, dé xép tir cac khdi rSng Busadco, dé hinh méng ngua,
khéi OCT, Reef Ball... Nghién ctru xay dung cong thirc thuc nghiém vé hé sb truyén
song K¢ qua @& KCR TC1 van con han ché va chua phan anh day du cac yéu té anh
huong nhu do réng than dé, bé rong hiéu dung dé, thong sb song... Do d6, nghién ctru
vé truyén song qua KCR TC1 s& tiép tuc duoc thuc hién, tir d6 phan tich danh gia dé
ting d6 chinh x4c va pham vi 4p dung cua cong thirc cho cau kién TC1. Cac nghién
ctru trén 13 co sé khoa hoc dé luan 4n c6 thé tham khao phuong phap phan tich xay

dung cong thirc thuc nghiém cho dé két cdu rdng TC1.
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1.3. Két luAn Chuong 1
Ttr phan tich nghién ciru tong quan c6 thé thay:

(i) Nghién ctru truyén séng qua dé KCR (Ky) dd duoc nghién ciru véi cac loai dang

KCR khac nhau, nhung chwa ddy du cac yéu td anh hudng dén hé s Ky;

(i1)) BGS KCR da dugc danh gia theo phuong phéap da tiéu chi, 1a mdt trong nhiing
cong trinh bao vé bd bién phu hop & PBSCL;

(111) Nghién ctru hé s6 K; cho BDGS KCR TC1 di thyc hién, nhung chua d?ly du, do tin
ciy chua cao va nghién ctru nay s& dugc thyc hién phan tich cac yéu té anh huong
lién quan dén do rong bé mit, chidu rong dinh dé hiéu qua, tir d6 xay dung cong thirc
thuc nghiém vé truyén séng phuc vu tinh toan thiét ké ap dung loai két cau nay ¢

DBSCL.

Nghién ctru s& gop phan lam rd anh huéng cia cac tham sd chi phdi dén qué trinh
truyén song, giam song, qué trinh bién d6i van téc qua KCR TC1, vdi cac d6 rong bé
mat khac nhau. Tur d6 xay dung dugc cong thure thuc nghiém vé hé sb truyén song K

mot cach day du nhat.

bé dat duoc cac muc tiéu trén, NCS tién hanh nghién ctru co so 1y thuyét co ban
vé truyén song két hop véi cac phuong phap nghién ctru trén mé hinh vat 1y, do dac
thuc dia hién truong, phan tich, xu ly sb lieu; xay dung tuwong quan va thiét lap cong
thire vé truyén song qua KCR va do dac danh gia tmg dung cac két qua nghién ciru
cho mé hinh ap dung thuc té trong diéu kién ty nhién PBSCL. Cac ndi dung ndy s&

duoc thuc hién trong chuong tiép theo.
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CHUONG 2. CO SO KHOA HQC NGHIEN CU'U GIAI PHAP PE KET
CAU RONG
2.1. Gi6i thiéu vé viing nghién ciru
2.1.1. Vi tri dia ly
Ddng bang song Ctru Long c6 vi tri dia Iy ndm ¢ cuc nam cua Viét Nam (ving
Tay Nam B9, Hinh 2-1) ¢6 vi tri dia 1y nhu sau: Phia Bic giap Campuchia, phia Dong
va Pong Nam giap cac tinh Déng Nam B¢ (Tp. H6 Chi Minh, Tay Ninh) va Bién

Déng, phia tay giap bién Tay.
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Hinh 2-1. Vi tri ving PBSCL trén ban d6 Viét Nam
DBSCL 13 mot vang dat v6i dia hinh thap, cao d6 mit dat tw nhién phan 16n
nam trong khoang tir 0.5-1.0 m. Dai bd bién cung vdi cac cira song 1a diéu kién tot
cho phat trién kinh té, phat trién da dang sinh hoc, phat trién du lich ..., 13 cira ngo

két n6i DPBSCL véi cac vung trong ca nudc va quoc t€. Vi dac diém ty nhién nay,
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céc tinh ven bién DPBSCL ¢6 loi thé trong vi¢c phat trién kinh té-xa hoi nhét 1a kinh
té bién.
2.1.2. Dia hinh, dia mao

Vé cao d9 dia hinh bo bién PBSCL kha bang phang va khong cé su khac biét
nhiéu giita cac doan bd bién, véi gia trj cao do trung binh ving ven bién tir 0 dén 1.0
m. Dia hinh ving ven bo bién Pong c6 dic diém 1a kha thoai, v6i dd dc trung binh
khoang 1/2000. Két qua khao sat dia hinh khu vuc ven bién Go Cong- Tién Giang
vao cac thoi diém thang 6/2017; 10/2017; 5/2018 1a mdt khu vuc dién hinh, cho thay
khu vuc nay c6 cao trinh day bién ving ven bd twong dbi thap, cao trinh day bién
quanh vi tri xdy dung cong trinh PGS dao dong trong khoang -0.5m dén -1.5m, bai
c6 do dbc thoai khoang 1/2000.

DOT 1:06/2017
. +4.00
= |1 BOT 2:10/2017
. 200 ——o—o—o—  DOT3:052018
4
1/20000 \
+0.00 \\
T e,
-2.00 =,
%N
400
600
800
1400
>
" " = = 3 3 =] 3 N &~ = 2 2 1~ > 3
Cao dd tu nhién (m) = S 2 2 S B PN = 3 S par - 23 4
Khodng cach (m) B 287 [ 300 [ o02 [ 329 [ 327 [ s002 [ 3028 [ 2927 [ a8 [ 2086 | 3014 [ 208 | 4051 [
Khodng céch CD (m) - = 2 = s 2 g s g g g g 8 2

Hinh 2-2. Mit cit ngang bd bién Go Cong- Tién Giang (Bién Pong) [9]

Dia hinh ven bién T4y bi chia cat bai hé thong song rach ching chit, trong do
cac con song chinh nhu: séng Cira Lén, séng Bay Hap, song Ong Péc, song Cai Lén.
Ving day bién co trac dién bang phing va thoai, day bién chu yéu dugc tich tu do tac
dong cua song bién. Hoat dong boi tu dién ra manh tai khu vuc vinh Rach Gia va cira
Bay Hap. Ving bién Tay c6 thém luc dia twong d6i ddc nhung néng hon so véi ving
phia bién Pong. Bo bién Tay khu vuc huyén Tran Van Thoi, tinh Ca Mau thi ¢ doc
bai bién trung binh tai khu vuc nay khoang 1/500. Vung ven bién duoc tao thanh
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trong qua trinh bién 1ui va bdi tu ciia phu sa ven bién. Dia hinh twong ddi bang phang,
cao do bai bdi thay doi tir -1.50m dén +0.50m.

Véi khu vuc ven bd d6 dbc bai bién kha thoai, bién do thuy triéu lai 16n nén
mdi khi tricu rit bai bién 16 ra kha rong c6 khi dén 2+3 km. Do dia hinh thoai, viéc
dit cac cong trinh giam séng ciu kién rdng sé& rat thuan loi cho thi cong, sau ndy cé

thé diéu chinh tuyén, gy boi tao bii va md rong rirng ngap min ra phia bién.
2.1.3. Pdc diém dia chit viing ven bién PBSCL

Céu tao dia chat ving bd bién anh huong dén kha niang x6i 16 va 6n dinh cia
cong trinh bao vé bd bién & ving PBSCL. Tir Tién Giang dén Kién Giang, dia chét
nén dugc ciu tao boi tram tich phu sa bo roi rat tré (tuéi Holoxen hién dai — Pleistoxen
mudn) véi thanh phan chi yéu 13 bun sét mau nau, bun sét mau niu chta cat c¢6 1an
vun xac sinh thyc vat, chi ti€u co ly nhu sau: goc ma sat trong ¢ = 02°38" + 03°31";
luc dinh C = 0.050 + 0.053 kG/cm? , stc chiu tai ctia nén khu vue ven bién tir 1.5 +
2.0 tan/m2. Do d6, viéc thiét ké cong trinh giam song co tai trong truyén xubéng nén
16n (P > 2 tin/m?) dé bi ltn va can phai xir Iy nén rat tén kém.

Phén bd kich thudc thanh phan hat doc theo bo bién PBSCL tir du an AFD [95]
duoc thé hién trong Hinh 2-3. Khu vuc cura song, tir Cura Tiéu dén Dinh An bi anh
hudng boi dong chay trong séng manh va ham luong bun cat lo ling tir cira song d6
ra cao, ngoai khoi ctra song Binh An va song Tran Dé, mot loat bun cat hdn hop dugc
tim théy, bun cat bao gém hdn hop cét, tir cat hat min dén cat hat vira, cat hat min
chiém wu thé duong kinh hat trung binh Dsp>60um. Doc theo bd bién tir phia nam
ctra song Tran Pé dén Rach Gia, phan 16n bun cat day 1a bun cat hat min duong kinh
hat trung binh Dso< 30pum. Ngoai ra ¢6 mot s6 ving ven bién c6 cat min nhu khu vire
bién Ganh Hao, mili Ca Mau trudc ctra Bo Dé va gan Ha Tién c6 Dso=20-60pm.

Nghién ctru cia H., Hein, B., Hein, T. Pohlmann (2013) [58], Patrick
Marchesiello, Pinh Cong San va nnk (2017) [95], Tran Ba Hoang va nnk (2020) [31]
cho thiy sur anh huéng 16n cua song va dong chay 18n sy van chuyén bun cat doc theo
ving ven bién DPBSCL. Trong mua gié Tdy Nam (tring voi mua lii trén song Mekong)

bun cat tir song Mekong do ra bién dugc boi lang tai khu vue cira song. Trong mua
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i Dong Bic (trung v6i mua khé trén song Mekong), bun cat hat min dudng nhu
duoc tai lo ling va van chuyén vé phia Nam tir viing ctra song vé ban dao Ca Mau.
Diéu nay cho thiy nhiing dich chuyén tam thoi ctia bun va cat trong mua ciing nhu
chu ky hang nim. Do d6, néu c6 giai phap bay bun cat ven bo bién sé& giit lai mot
phan bun cat nay ting budc gdy bdi tao bai va phuc hdi rimg ngap min ven bién 1a

rat can thiét dé tao bai, phuc hoi rimg ngdp min giam sat 16 bo.

11N 11N

10N

N |

an | 9N

105E 106E 10TE 105E 106E 107E

Hinh 2-3. Phén b6 kich thudc hat cta bun cat day bién doc theo bd bién PBSCL,

vao mua gié mua Tay Nam (hinh trai) va gié mua Pong Bac (hinh phai) [95]
2.1.4. Song

Song xac dinh tai cac vi tri gan bo doc theo bo bién phia Pong tir Tién Giang
t6i miii Ca Mau (2014-2015) tir Dé tai [31]. Két qua cho thiy gié tri chiéu cao song
y nghia (Hs) tai tat ca cac vi tri cach bo 1km phan 16n dao dong trong khoang Hs=
0.5+1.5m xuat hién trong mua gié Péng Bic, Chu ky song dao dong Tp= 3-7s. Su
xuét hién cua nhitng con song c6 do 16n khoang Hs = 0.5+ 0.75m ciing chiém da s
trong mua gi6é Tdy Nam. Xem xét hoa séng & PBSCL trong nhiéu ndm cho thiy viing
bién Dong va bién Tay (Hinh 2-4) khac nhau co ban vé huéng va tan sudt song chi
dao. Ving ven bién Pong c6 hudng va tan suat song chii dao 1a huéng Dong - Tay

trong khi ving ven bién T4y thi nguoc lai, c6 huéng Tay - Dong.
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Hinh 2-4. Hoa séng tai 3 diém dic trung ving PBSCL (2014-2015) va dién bién bo
bién PBSCL trong giai doan tir 1990-2015 [31]

2.1.5. Ché dp thiiy triéu va muc nwéc viing PBSCL

Khu vuc bién Pong chiu chi phdi bai ché do ban nhat triéu khong déu, bién do
triéu dao dong tir 2.5 = 3.5 m (Hinh 2-5). Ché d¢ triéu khu vyuc bién T4y chiu chi phdi

boi ché do nhat triéu khong déu 1a chinh, véi bién d6 tridu khoang 0.7 = 1.0 m.

Tram Vam Kénh
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Hinh 2-5. Dao dong myc nudc tai tram Vam Kénh (Tién Giang)

Dinh An
2 o
Ef
§of
=
2 L | I I
24/01/2010 31/01/2010 07/02/2010 14/02/2010

Hinh 2-6. Muc nudc thuy triéu dai dién cta Bién bong DPBSCL
2.1.6. Tinh hinh x6i 16 bo bién va rieng ngdp mdn ven bién PBSCL
X6i 16 bd bién 1a mot hién tugng phd bién xay ra & ven bd bién cua nudc ta,
trong d6 khu vuc bo bién PBSCL véi tong chiéu dai dudng bo bién 13 744 km, x6i

16 xay ra c6 chiéu dai 1én dén trén 266.8 km, chiém 35.9% tong chiéu dai dudong bod

bién (Bang 2-1).

Pong Hai — Tra Vinh, 2020 An Minh- Kién Giang, 2021

Hinh 2-7. X6i 10 bo bién va rimg ngap min ving PBSCL
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Bang 2-1: Tong hop hién trang sat 1& bd bién khu vuc DPBSCL [31]

Tinh Chiéu dai bo | Chiéu dai Ty 1& % chiéu dai bi

bién x6i 16 (km) X6i 16

Tién Giang 32 14.6 40.63

Bén Tre 65 20.0 30.77

Tra Vinh 65 14.8 22.77

So6c Trang 72 19.5 27.08

Bac Liéu 56 23.3 41.61

Ca Mau 254 139.3 54.84

Kién Giang 200 35.3 17.65

Tong 774 266.8 35.9

Hinh 2-4 thé hién dién bién bd bién PBSCL trong giai doan tir 1990-2015. Poan bo
bién tir Tién Giang dén Soc Trang 1a ving c6 céac cira song Ciru Long chia cat, dién
bién bd bién c6 hoat dong bodi tu va x6i 16 dién ra xen ké&. Hién tuong x6i 16 & mot sd
khu vuc dién ra véi mitc do kha nhanh véi toc do tir 10-20m/nam, c6 thé ké dén nhu:
Khu vuc Go Cong Pong (Tién Giang), Thira Pirc (Bén Tre), Hiép Thanh (Tra Vinh).
Xu thé bdi tu chu yéu tap trung ¢ khu vyc céac ctra song 16n nhu Cua DPai, Caa Tiéu,
Citra Ham Ludng, ctra Pinh An. Poan bo viing tir Sé¢ Trang dén miii Ca Mau xu thé
X061 vuot troi, hién twong x6i 16 xay ra trén hau hét doan bo bién nay, toc do x6i 1o
trung binh khoang 10 + 50m/nim tity theo vi tri. Cac khu vuc x6i 16 trong diém & khu
vuc ndy gdm: Vinh Tén (Séc Tring), Nha Mat, Ganh Hao ( Bac Liéu), HS Gui, Vam
Xody, Rach Gbc (Ca Mau). Dién bién b bién khu vuc bién Tay doan tir Miii Ca Mau
dén Ha Tién x6i 16 dién ra manh & khu vuc bo tir cira song Pdc (Ca Mau) dén cua
song Cai Lon (Kién Giang) véi toe do 5-20m/nam, & cac khu vuc con lai chu yéu

duoc boi tu hoac x61 16 vo1 mire do nhe.

Rung ngap man (RNM) 1a mot hé sinh thai ddc trung viing ven bién Viét Nam,
1a hé sinh thai chuyén tiép gitra moi trudng nudc ngot va moi truong bién, rat co gia
tri vé moi truong, xa hoi va kinh té. Cac hé sinh thai RNM c6 vai tro cuc ky quan
trong trong viéc bao vé bd bién, bao vé dé bién trudc nhimng tac dong cia song, gid
bao; phat trién kinh té-xa hoi, cung cip san pham gd, tao diéu kién, cung cap tai

nguyén nudi song cho nguodi dan vung bién, va gitt cdn bang mdi trudong sinh thai
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toan khu vuc, tich tu cacbon [24]. Khi RNM ty nhién dugc bao vé hodc cac rung
trong da rong, sé tao thanh nhirng blic twong viing chic, bao vé bd bién va chan dé
khoi bi x61 16 do bao lut va NBD [34].

RNM khu vuec DPBSCL c¢6 dién tich 16n nhit ca nudc, tuy nhién mot s6 nam qua, do
nhiéu tac dong tiéu cuc tir ty nhién va con ngudi da 1am anh huéng, suy giam dién
tich ciing nhu cht lvong cia hé sinh thai RNM ven bién. Bé rong dai RNM khéng
dong déu ¢ cac tinh PBSCL c6 su bién dong rat 16n, trung binh tir 50 + 1000m. Theo
két qua diéu tra hién trang RNM nim 2018 mét s6 ving nhu: Go Cong -Tién Giang,
Duyén Hai -Tra Vinh, Vinh Chau- Soc Trang, Ganh Hao — Bac Li€u dai rirng ngap
min con rat mong tur 10-100m. Nhiéu vi tri dé truc dién véi bién, nhu khu vuc tir Miii
Ca Mau dén giap ranh gidi tinh Kién Giang bé rong dai RNM trung binh tir 50200
m., Khu vuc phudng Nha Mat- Bac Liéu hién tugng song bién gay ra mat RNM, trong
RNM dac biét kho khan va chua thanh cong, hién tuong x61 mon bé mit thé nén ngay
mot gia tang [17]. Do d6, viéc nghién ctru cac giai phap cong trinh PGS nham giam

sat 16 b bién, bao vé RNM thich ung voi BbDKH la rat can thiét.
2.2. Co sé d@é xuit giai phap PGS két cau réng TC1
2.2.1. Ly do dé xuit dé két ciu réng TCI

Trén thé gidi hién nay, dé bao vé bo bién cho ving dit thap c6 diéu kién tuwong
tu nhu PBSCL giai phap lua chon 1a két hop giita giai phap cling va giai phap mém
tao ra su than thi€n vdi moi truong va khoi phuc hé sinh thai. Trong do, cach tiép can
coi trong nguyén tic “Xay dung cing thién nhién” (Building with nature) hay cac
giai phap dua vao ty nhién “Nature-based solution” [68], tao ra su song cho bo
bién “Living shoreline”, Bao vé bo bién da tang “Multiple line defense” 1a nhitng
cach tiép can méi ma cac nudce phat trién trén thé gidi dang sir dung. Do d6, cach tiép
can chung phai 13 tai tao hé thong bao vé bd bién ty nhién. Chién luoc bao vé bd bién
theo tung khu vuc dugc coi 1a hi¢u qua hon so véi viéc st dung mot yéu t6 bao vé bor
bién don 1. Hon nita, cach tiép can nay s& tao diéu kién hién thuc héa cac loi ich

song song vé kinh té - x4 hoi va moi trudng. So d6 trinh bay trong Hinh 2-8 1a giai
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phap bao vé bd bién da tang “Multiple defence lines” [91] bao gém nhiéu thanh phan
khac nhau nhu: BDGS, rirng ngdp mén, bo ke, d€ ngan nudec..., voi muc dich nham
chdng x6i 10, ngép lut, tao ra moi tredng hé sinh thai ty nhién va thich tmg BDKH-

NBD.

= Dien gio
= L B
Dé bién Rirng ngdp man e * \

x
l l Ke giam song

@ ® 6 @ ® @ ®

Hinh 2-8. Giai phap bao vé bo bién da ting
Trong céc thanh phan sip xép dé bao vé bd bién da ting nhu Hinh 2-8, PGS
12 mot thanh phan quan trong 13 tuyén dau tién tir ngoai bién vao vai chitc nang giam
nang lugng song va dong chay, giam thiéu x6i 1 bd bién cho khu vuc sau dé. Do do,
PGS duoc danh gia 1a mot giai phap cong trinh phu hop trong cac thanh phan bao vé
bo bién.

Viéc Iya chon céc giai phap xuat phat tir nhitng yéu cau thuc té bao vé b bién
PBSCL, yéu cau dit ra ctia giai phap 1a giam song, gay boi hd tro ring ngap man phat
trién. Giai phap phai phu hop trong diéu kién BDKH, NBD theo nghién ciru ctia Bo
Tai nguyén va Mai truong (2016) [3], cac cong trinh bao vé bo bién can thiét phai co
tinh thich ing cao dé dap ung yéu cau bao vé bo bién trong diéu kién thay d6i, ciing
nhu bao v¢ hé sinh thai va méi truong ven bién. Nghién ctru nay, NCS lya chon dang
KCR TC1 va dugc cip bang doc quyén giai phap hitu ich “Céu kién giam song bao
vé b bién” s6 2710 theo Quyét dinh sb 13026w/QD-SHTT ngay 13/8/2021, Cuc SO
hiru tri tué€ - B Khoa hoc va Cong ngh¢ (chi tiét xem Phu luc 6).

Yéu cau vé chirc ning khi thiét ké PGS KCR TCI:
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- Thén thién v6i moi trudng, c6 do réng dé trao ddi moi truong nude, bun cat va cac
vat troi ndi nhu hat, qua cay rung ngdp man, khong lam gian doan qua trinh trao doi
moi trudng, gitip ciy rimg va cac sinh vat bién c6 khong gian dé ton tai, sinh truéng
va phat trién giup cai thién moi truong sinh thai.

- On dinh va linh dong trén nén dét yéu, trong luong khong qua ning va it bi lun dé
pht hop v6i nén dat yéu khu vue PBSCL véi site chiu tai thip (1+ 2 tAin/m?).

- CAu kién c6 tudi tho cao, chiu duoc tac dong song bién, moi truong nudc man,
khong bi hu hong, pha hity do vét tréi ndi va sic nhon dam vao.

- Thi c6ng nhanh, don gian: do xdy dung cau kién trén bién bi anh hudng baoi thuy
triéu, song gio, viéc san xut ciu kién dic sin trong nha may s& kiém soat chat lugng
t6t, san xudt lang loat va 1ap dit trén bién bang may moc sé& thuan loi va nhanh chong
phit hop véi dic thu thi cong cac cong trinh bién (chi ¢6 thé thi cong trong mua bién
lang), ¢ thé tai str dung cau kién dé xay dung PGS & vi tri méi khi cong trinh hoan
thanh nhiém wvu.

TC1 la cau kién bé tong rong dugc thiét ké dé giam song va gdy boi phu sa, hoic tao
thanh cac ran ngdm 1am noi tra an cho cac loai thuy sinh, vdi chirc ning giam song,
chdng x6i 16 bo, méd rong va phuc hdi dai RNM da bi x6i 16 va tai tao lai hé sinh thai
khu vire ven bién. Cac két cau nay dugc lip ghép tao thanh tuyén PGS dit xa bd, co
dinh bang v&i muc nude triéu cao nhat dé giam soéng va che chan cho cay non sinh

truong phat trién.
2.2.2. Céiu tao va teng dung ciia dé két ciu rong TCI

CAu kién TC1 dugc thiét ké hinh dang chir A twong ty nhu mat cat hinh thang
ctia dé da do truyén théng (Hinh 2-9, Hinh 2-10), véi mai nghiéng nham giam séng
phan xa va tang 6n dinh cho cdu kién nho thay d6i hudng luc tac dong cia song 1én
bé mit cau kién (tir huéng ngang sang hudng xién truyén xudng phia day cu kién).
Bé mit cau kién phia bién va phia bo duoc thiét ké duc 15 rong hinh tron, b6 tri thanh
hang déu & ca hai mat nham giam ap luc song 1én cau kién, ting cudng kha ning tiéu
tan song. Phan dau chit A duoc thiét ké dang vom cong, nham giam Ung sut tap

trung. Phan chan cau kién dugc lam mé rong vé hai phia (phia bién va phia bd) giup
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tang 6n dinh, chdng 14t cho cau kién va phan bd déu tai trong coéng trinh xudng nén.
Céc cau kién duoc 1ap ghép lién két v6i nhau bang ngam am duong dé cac cau kién
1am viéc theo nhom, chi cho phép lan theo phuong dimg, khéng cho phép dich chuyén
theo phuong ngang (Hinh 2-9). Khoang rdng trong 1ong cau kién dugc thiét ké véi
chtrc ning tiéu hao ning lwong séng, vi khi song chui qua cac 15 tron trén bé mit,
song bi hap thu vao trong 10ng cdu kién va cac phén tir nuéc va dap manh vao nhau
lam giam ning luong song. Mit day cia cu kién thiét ké cac 16 rong c6 tac dung lam
giam 4p lyc day ndi, tir d6 ting d6 on dinh chdng 14t cua ciu kién. Khi lap dit, cac
cAu kién duoc dat trén mong lam béng bé ctr tram va da dam dé phan bd déu tai trong
xudng nén, giam lun. Trude va sau dé duoc gia cb da hoc dé chong xoi chan ting 6n

dinh cho cu kién khong bi dich chuyén khi song tac dong.

N A

N
N

Hinh 2-9. Xép cac cdu kién giam soéng TC1 lién két v6i nhau
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Pa hoc

Hinh 2-10. So hoa céu tao cua PGS TC1

P& KCR TC1 dugc 1am bang bé tong cdt thép dic biét co cuong do bé tong M40
+ 60 Mpa dé chiu duoc mdi trudong bién khic nghiét va d6 mai mon cao khi twong
tac voi song bién. TC1 duoc thiét ké dé trong tdm céu kién nam gan ddy céu kién
nham ting 6n dinh trude tic dung cua song bién. Thong sb k§ thuat cua cu kién (H:
chiéu cao ciu kién, Bg: chiéu rong ban day, G: trong lugng cAu kién) véi cac phién

ban khéac nhau trinh bay trong Hinh 2-11.

TC1
(H=2.6m, B

3.2m, G=9 tan)

TC1-M
(H=3.0m, B

4.0m, G= 13 tén)

TCI-L
(H=3.5m, B

4.5m, G= 17 tén)

TC1-G
(H=4.0m, B

4.5m, G= 20 tn)

Hinh 2-11. Cac phién ban cua KCR TC1

Tinh wu viét cia KCR TC1 1a sy linh hoat: TC1 c¢6 vai tro gitip gay boi, tao bai,
tao moi trudng thudn loi dé khoi phuc rimg ngdp min, thi cong va lip dit nhanh
chong. Tinh linh dong cuia TC1 con thé hién & chd: TC1 duoc thiét ké véi nhiéu hinh
dang va kich thuéc khac nhau dé dap Gmg cc yéu ciu khac nhau vé diéu kién dia

hinh, dia chit va song & PBSCL, két cau TC1; TC1-M dung cho khu vuc dia hinh
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néng, ning luong séong nhé (Hs < 1.3m), két cdu TC1-L; TC1-G lén hon dung cho
khu vuc c6 dia hinh sau va song 16n (1.3m< Hs < 1.9m) (Hinh 2-11).
2.3.Nguyén 1y 1am viéc ciia két ciu dé rdng

PGS KCR véi céac 16 rdng trén bé mit than dé lam giam séng phan xa va tiéu
hao nang lugng song, cho phép bun cat di qua khong lam gidn doan qua trinh van

chuyén bun cat dot ngdt, nguyén 1y nay duoc thé hién trén Hinh 2-12.

Séng dén ;
g_.. H Séng phan xa Séng truyén qua
N Ll A
o X
\J > b2

Bun cat lo lirng
t

Bun cat lo ltrng

G

D& két ciu réng

/ D

Hinh 2-12. So hoa nguyén 1y lam viéc ctia 3 KCR TC1 trén mit cit ngang

jf_, Song ”
},—{gf S Bién
0 £
o
T Bk i i
SS——
Bay bim cat "g
-
Bé bién bi sat1&

Hinh 2-13. So hoa bb tri mit bang PGS KCR TC1

B4 tri mit bing cong trinh v6i cac PGS két hop mé han (Hinh 2-13) tao ra céc
6 riéng biét nham tao ra cac viing ling song (shelter area) dé giam séng va dong chay
tao diéu kién thuan lgi dé bun cat tich tu tao bai va khoi phuc rimg ngap man & khu

vuc ven bién DPBSCL.
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2.4. Co s6 khoa hoc vé truyén séng qua két cdu dé réng TC1
2.4.1. Twong tdc giiva séng va két ciu rong TCI

Song tuong tac voi dé KCR TC1 thong qua cac qua trinh vat 1y co ban nhu song
phan xa, ma sat v6i KCR, song v, dong chay rdi xuyén qua than ¢& KCR. Khi song
tuong tac voi dé KCR, séng s& tiép xac voi mit ngoai cua két cau, mot phan ning
lwong song bi phan xa nguoc tré lai vé phia bién, mot phan ning lugng séng bi tidu
hao do ma sat voi bé mat cac 16 rdng va nudce va dap vao nhau trong bung rong than
dé. Mot phan nang luong song s& truyén qua than dé, thong qua cac 16 rong trén bé

mit sau ciia cdu kién (xem Hinh 2-14).

Nang lwong Nang lwgng séng phan xa Nang lwong song
séng dén T
g E; Eq truyén qua c
. —
p— T
/N A N
\V/ v >

T R T

S

o

Hinh 2-14. So hoa qua trinh twong tac ctia séng véi KCR TC1 trén mat ct ngang

2.4.2. Sw cdn bang néng lwong truyén séng qua KCR

Ly thuyét vé su twong tac giita song voi dé KCR cho thiy tong nang luong song
tGi KCR dugc chia thanh ba loai (gia thiét bo qua ma sat ddy): nang luong song truyén
qua, nang luong séng phan xa va nang lugng song bi tiéu tan bédi KCR (Hinh 2-14).
Phuong trinh can bang ning luong séng truyén qua mot PGS & do sau nudc khong

d6i bo qua ma sat day c6 thé viét nhu sau [45], [61]:
E;=E,+E +E, (2-1)

Trong d6: niang luong séng dén (E;), ning lugng séng phan xa (E;), ning lugng song

truyén qua cong trinh (E;) va ning luong song tiéu tan (Ep).
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Ning luong séng dugc biéu thi qua chiéu cao séng theo cong thirc

1
E = gPQHsz (2-2)

Phuong trinh (2-1) dugc bién doi thé hién duéi dang chiéu cao song nhu (2-2)

H? H? H?
ng i =pg T+pg t+ED (2_3)

Ei8 8 8

Trong d6: - Hi, Hr, Ht : 1an luot 1a chi€u cao song to1, chi€u cao song phan xa, chiéu

cao song truyén qua.
- p : khi lugng riéng cia chat long
- g: 1a gia toc trong truong.

Két qua ctia cong thirc chuyén hoa ning lugng nay cé thé duoc biéu dién qua hé s6

song phan xa (K), hé sb song tiéu tan (Kp) va hé sb song truyén qua (Ko).

HN\* (HN\* Ep
= G )
H; + H; + E; (2-4)
1=K} + K +Kj
Kp =1 — (K? + K?) (2-5)

Trong do:
— K, = % : Hé sb truyén song duoc xac dinh bang ty 1& chiéu cao song truyén phia
l

sau PGS KCR (Hy) va chiéu cao song t6i trudc PGS KCR (H;);

H A A ) , . N s 1A A . 5
- K, = ;T : HE s song phan xa dugc xac dinh bang ty 1€ chiéu cao song phan xa
i

truéc PGS KCR (H;) va chiéu cao song toi trudec PGS KCR (Hi);
- Ka : dugc xac dinh dya vao két qua cia cong thirc bién ddi tir cong thire (2-5)

2.4.3. Dong chay qua KCR
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Song, dong chay truyén qua KCR (cac 16 duc trén bé mit két cau) hay d6 rong
bé mit twong ty nhu anh hudng ctua dong chay thim ctia moéi truong rong. Do d6
nang lugng va chiu cao séng s& giam khi séng truyén qua KCR 1a do su chénh léch
&p suat trong va ngoai mang chin tao ra van téc nudc 16n hon khi di qua 18 rong
(Bergmann va Oumeraci, (1998) [57]) (Hinh 2-15), ndng lugng séng bi ti€u tan do
dong tach biét qua 15 trén bé mait ty 18 voi binh phwong van toc dong chay qua 16 mé
(Kakuno va nnk, (1992) [99]) nén van téc 16n hon dan dén stc can dong chay va
nhiéu loan cao hon tao ra strc can dong chay bén trong KCR Jacobsen va nnk (2015)

[69]; Van Gent (1995) [109]; McDougal (1993) [90];

H s
/‘E‘\-_ :\.L
— - [ — __/ ‘.._______-_
)
D6 ddc song nho Do ddic song lén
4 | 4

. Van téc qua
16 1én

L Sirc can dong
chay lén

Hinh 2-15. Dong chay qua 16 rong trén mang giam song (Bergmann va Oumeraci,

1998 [57])

Dong chay qua KCR do song truyén qua 13 anh hudng ciia 6 tham trong méi truong
rong, d6 thAm nay phu thudc strc can dong chay ctua KCR, strc can nay duoc mé hinh
hoa theo dinh luat Dacy-Forchheimer, sy hdn loan dong chay bén trong mot céu tric
r5ng s€ tao ra luc can. Cong thurc xac dinh hé s6 ma sat tuyén tinh a, dugc dua ra boi

Van Gent (1995) [109].

1-n)? v
Ton gDy

GPZO.’
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Trong do:
- o, =1000;
- v: hé s6 nhét;
-n: do rSng vat liéu.
- Dso 1a duong kinh danh nghia trung binh cta vat li¢u.

Dua trén nghién ctru cia Van Gent (1995) [109], McDougal (1993) [90] dua ra khai
niém do thim qua moi truong réng ky hiéu Py phu thudc vao hai tham s co ban 1a
d6 rong khdi n va dudng kinh danh nghia caa vét liéu Daso

1.57 3

D n
P, = 1.643 10—7( "50)
f x 10/) (1-n)?

(2-6)

Tir két qua nghién ctru ciia McDougal (1993) [90], dé don gian héa cach xéac dinh Py,
Thiéu Quang Tuin va nnk (2022) [104] d3 dua ra cong thirc tinh 6 tham cua moi
truong rong Pr co dang nhu cong thirc xac dinh hé sb strc can tuyén tinh a, néu coi
duong kinh caa vat liéu 1a khong doi. Pr ddc trung cho tinh chét strc can khi chat 1ong
truyén qua KCR. Vi 13 dang nghich ddo cta hé sb stc can nén Py dic trung cho kha
nang chét 1ong truyén qua KCR.
(1-n)?

Cong thire nay da duoc ap dung tinh hé s6 thAim Pr qua cdu kién rong ReefBall trong
nghién ctru ctia Pham Thi Thuy (2023) [23] va két cau OCT trong nghién ctru cia Mai
Trong Luén (2024) [15].

Ap dung d6i véi KCR TC1, khi d6 do tham hiéu dung P: phu thudc vao dién tich 18
rong mit trudc va mit sau v6i cach b tri 16 rdng phan bd déu trén bé mit cau kién,

do rong bé mit n cau kién TC1 tinh nhu sau:
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n=P1+P2 (2-8)

Trong do:

-P; P2 latilé do r6ng mat trudc va mat sau cua cau kién TC1 duoc tinh nhu sau:

p _ 8816 D} 100%
ST 0
p _ S816 D3 100%
2778, 4

- D1, D2 : Pudng kinh 15 hinh tron bb tri trén bé mat dé phia trude va phia sau
- A1, Az : Dién tich bé mit dé phia trudc va phia sau

Tu yéu t6 d6 tham Pr=f (n) két hop véi chiéu rong hiéu dung Besr 1a mot dai luong
dic trung cho kha ning truyén chét 1ong qua cau trac dé rdng hay (stc can cua dang
két cAu nay) khi song tac dong. Pé xem xét anh hudng ciia d6 rong (n), chiéu rong dé
hiéu dung Berr dén qua trinh truyén séng va cac dic tinh thiy lyc cia @& KCR NCS

str dung mé hinh vat Iy dé danh gia.

2.4.4. Thiét ldp phwong trinh téng qudt vé hé sé truyén séng cho dé KCR TCI

Dua trén két qua phan tich tir phan tong quan vé truyén séng & muc 1.2 Chuong

1 hé s6 truyén soéng qua dé bi chi phdi bdi cdc nhom tham so chinh: nhém tham s6 vé

dia hinh phy thudc vao bai bién, nén bun, cat, nghién ctru tap trung vao danh gia anh

huong cia cac tham sb thiy hai vin va tham sb hinh dang cua két ciu dé rong.
a) Tham sd thuy hai van:
+ Tham sb song: Chiéu cao song H;s hay chiéu cao song tinh theo phd song
Hmo; Chiéu dai song L (c6 thé 1a lya chon 1a chiéu dai Lp tinh theo chu ky dinh phd
Tphodc Lm-1.0 tinh theo chu ky dic trung phd Tm-1,0).
+ DJ sau nudc trude dé: d
b) Cac dac trung hinh hoc mat cit ngang d¢ KCR

+ Chiéu cao cua dé: h
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+ Chiéu cao luu khong twong d6i cta dinh dé (Re=h — d) 1a khoang cach tir
dinh dé dén muc nude thi nghiém, R > 0 khi dé nhd, Rc=< 0 khi dé ngam.

+ P06 dbc mai dé: tana

+ Do rdng bé mit mat dé (n) hay d6 thdm hiéu dung trong méi trudng rong Pr

+Bé rong hi¢u dung cua dé: Besr

Anh huong ctia bé rong dé dén hé sb truyén song 1a dang ké theo nghién ciru
Van der Meer va nnk, (1991) [107]; d’Angremond va nnk, (1996) [50]; Oumeraci
(2010) [93]; Marcel R.A. van Gent va nnk (2023) [89], trong truong hop dé ngam thi
sir dung chiéu rong dinh dé B = Bainn trong cong thirc tinh toan truyén séng. Nghién
ctru ctia Thiéu Quang Tu4n va nnk (2022) [104], Kurdistani, S.M. va nnk (2022) [77]
cho truong hop dé nhé thi bé rong dinh dé tinh todn cho mit cit dé hinh thang 1a “bé
rong hiéu dung” Berr va bé rong hiéu dung 13 gia tri ¢6 dinh dugc tinh toan véi chiéu
rong trung binh mat cat deé.

Tuy nhién, trong nghién ctru nay voi d&¢ KCR TC1 1a mit cat hinh thang trong
truong hop dé nho thi bé rong hiéu dung sé thay ddi (Besr > Bainn) do anh huong muc
nude va dé6 déc mai dé. Do do, voi dang KCR mat trudc va mat sau theo Oumeraci
(2010) [93] tinh toan 13 Besr 13 gia tri thay ddi theo diéu kién 1am viéc Gng voi muc
nuéc khac nhau (hay chiéu cao luu khong dinh dé R bién doi) cac truong hop lam

viéc cua dé duoc tinh nhu sau:

- Truong hop dé ngdm: Bey = Baini (2-9)
- Truong hop dé nhd: Bey = Bainn + 2. Rc .cotg o

Trong d6: Bainn 13 bé rong dinh; R 13 chiéu cao luu khong dinh dé tinh tir dinh
dé dén myc nudce gia tri ndy thay doi tng voi cac mue nude khac nhau, a goc nghiéng
cua mai doc dé.

Déi v6i loai PGS KCR TCl1 sitr dung trong nghién ciru nay c6 két cau dinh hep
(B/Hs <1.5) mit cat dang hinh thang.
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B dinh
al
t i
MN a ; Re
b T Beff d
v a v
B day

Hinh 2-16. So hoa thé hién chiéu rong hiéu qua dinh dé Besr

Bai to4n vé truyén song qua PGS st dung 1y thuyét PI-BUCKINGHAM dé thiét lap
phuong trinh tong quét thé hién méi quan hé giita cac tham s chi phéi t6 hop dudi
dang cac dai luong phi thir nguyén va hé sé truyén séng K. Pay 13 co s khoa hoc
cho viéc thiét ké cac trudng hop thi nghiém trén mé hinh vat Iy nham phan tich cac
truong hop, mdi quan hé gitta cac dai lugng tir d6 dua ra cac cong thirc thuc nghiém
vé hé sb truyén song K. Nghién ctru ndy dua trén phan tich thir nguyén di duoc
nghién ctru boi d’Angremond va nnk, (1996) [50]; Marcel R.A. van Gent va nnk
(2023) [89], Luong Phuong Hau va nnk (2003) [12], Thiéu Quang Tuan [28], Nguyén
Anh Tién (2021) [16], Pham Thi Thay (2023) [23]...

B dinh
H. L 1E i ziH L
e S V' _E‘___T R, "™

| |

| h |

i = d |

I P |

| a I

1 | 2

B day

Hinh 2-17. So hoa truyén song qua dé KCR va cac tham s6 anh hudng

Qua trinh truyén séng qua PGS KCR phu thudc vao cac tham sé doc 1ap nhu:
chiéu cao luu khong dinh dé (Rc), d6 dbc mai KCR (tana), bé rong dinh dé hiéu dung
(Berr), d0 rdng bé mit (n) hay d6 tham hiéu dung (Pf) va dic tinh song (Hs, Lp) xem
Hinh 2-17.
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Theo li thuyét PI- BUCKINGHAM cac dai lugng nhu do dbc mai KCR (tana), do
rong bé mit (n) khong tham gia vao qua trinh phan tich thir nguyén. Ngoai ra trong
truong hop nghién ctru thi tana va d6 rong bé mit (n) hay do thdm hiéu dung (Py) 1a
céc tham sd dugc gift ¢ dinh theo céu tao cua than dé rSng nén céc bién nay dugc
xem 14 bién chi phdi doc 1ap trong phan tich thir nguyén va s& duoc bd sung sau hoic

tich hop néu can thiét.

Phuong trinh tong quat xac dinh cac dai lugng phi thir nguyén cho PGS nhu sau:
I1= Hunoi ™. Hnot™?. R . Bey™. Lip-10™ (2-10)

Hoac [71= Hwoi™. Hmot™. R:®. Bey™. d ™ (2-11)

V6i IT 1a mot dai lugng phi tht nguyén, X1 , X2 ,X3 ,X4 ,Xs 12 cac s6 mil twong Gng véi

cac bién doc lap duoc xem xét.

Ma tran thr nguyén duogc xac dinh Bang 2-2:

Bang 2-2: Ma tran thur nguyén

Thir nguyén |  Hmo,i Hino,t R, Betr L1 hoacd
[L] 1 1 1 1 1 1
[T] 0 0 0 0 0 0
[M] 0 0 0 0 0 0

Ma tran thit nguyén cho thay 1 thir nguyén co ban va 4 dai luong phi thir nguyén doc

lap (IT = 5-1=4).
Ham IT tong quat c6 dang:

[, Ih, I, T1y) = 0 (2-12)
phuong trinh x4c dinh s mii:

x7 +x2 +x3 x4 +x5 =0 (2-13)
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D4y 14 bai toan ¢6 5 an va chi c¢6 1 phuong trinh nén c6 nhiéu t6 hop cac lwa chon dé
giai quyét va viéc lya chon s6 TT dya trén ban chét vat 1y ctia s6 hang I1. Dya trén
phuong trinh (2-9, 2-10) chon trudc 4 gia tri sé mil x dé xac dinh sé mii con lai cho
moi ham TT.

Bang 2-3. Phan tich thir nguyén cho cac tham 5O

Ham X1 X2 X3 X4 X5 Ham [1

| -1 ] 1 0 0 0 Hno,i 1. Hnot'. R . Boyr®. Ly10”
I, | -1 | 0 1 0 0 Hmoi ™!, Hnot". R . Boyr®. Ly 10"

Huwoi *. Hnot®. R . Begr!. Lin1 07
hodc Hwo,i . Hnot’. R.”. Boy!. d !
I | -1 | 0 | 0 0 1 Hmo,i !, Hnot". R’. Bopr®. L1’

Tir bang phén tich thir nguyén cac tham sb, cac dai lwong phi thir nguyén xac dinh
nhu sau:

V6i T, chon x1=-1; X3 +x4 x5 =0 = xo=1

H ot A A A r
IT; = Hmo,i !, Hnot'. R”. Bog®. Li10 === =K,: H¢ 50 truyén song

mo,i

Vé6i IL , chon x1=-1; X2 +x4 ¥x5 =0 = x3=1

R <A A L.
I = Hwoi ™. Hnot®. R Bog®. L0 ” = “ : chiéu cao luu khéng twong doi

mo,i
dinh de.
Vé6i 5, chon x1 +x2 +x3=0, x4= 1> x5=-1

B
IT; = Hmo,i °. Hmo,tO. RCO, Beﬁ’ I Lu10 - — Zeff

Lm-1,0
hodc ITs = Hmoi’. Hmot". R. B! d ™! :% ; ddc trung chiéu réng twong
doi dinh dé
V6i Il , chonx1 =1, X2+ x3+x4=0—> x5=-1

L -1.0 o A A I
Il = Hnoi!. Hnot’. R.. Beﬁfo. Lu.10 I'="m228 oS, ddc trung cho do doc song

Hmo,i
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Nhu vay ham PI-Buckingham tong quét cho hé sé truyén song nhu sau:

Hpo,i R, By (2-14)
K, = = ’ »Som
HmO,t HmO,i Lm—l,o
- Hm ,i R¢ Be 2'15
Hote K=t (G B ) o

Tir két qua phan tich thi nguyén cho thiy dai luong can xac dinh 1 hé s6 truyén song
s& phu thudc vao: (i) Do ngp sau twong ddi (Re/Hmoy), Re 14 chiéu cao luu khong dinh
de; (i1) Bé rong hi€u dung (Bef/Lm-1,0 hodc Ber/d); (ii1) DO dbe song tai vi tri cong
trinh (Som). Tham s6 d6 rdng bé mit cia két cau (n) hay do thim hiéu dung trong méi
truong rong (Pr) 12 dai luong khong thir nguyén s€ dugc tich hgp cung véi bé rong
hiéu dung Begr ddc trung cho tham s6 hinh dang va d6 rong cua két cdu TC1 dé xay
dung cong thirc thuc nghi¢m.

Tir d6 qua phan tich nhan dugc phuong trinh dang tong quat hé s truyén song cb cac

dang la:
Ho . R B 2-16
Kt _ dmoi _ f( c ;Pf eff rSOm> ( )
HmO,t HmO,i Lm—l,O
HmOi Rc Beff (2'17)
K, = — = ,P , S
‘ HmO,t f (Hmo,i 4 d om

Céc biéu thire (2-16), (2-17) thé hién mdi quan hé va anh huéng cac tham sé dén hé
s6 truyén song qua dé KCR sé& dugc phan tich chi tiét & muc 3.2, 3.3 Chuong 3 dya

trén két qua thi nghiém mo hinh vt 1y.
2.5. Thiét 1ap thi nghi¢m mé hinh vét 1y trén mang séng

Dé phuc vu cho ndi dung nghién ctru trong luén an, nghién ctru sinh stir dung mé hinh
vat 1y, s6 liéu tir thi nghiém va tham khao cac dé tai Khoa hoc Cong nghé cép nha

nude vé x6i 16 bd bién DPBSCL [9] do NCS lam chii nhiém va [20] 1a thu ky dé tai.
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2.5.1. Co sé Iy thuyét vé twong tw

Trong tuy nhién chit long chuyén dong chiu su tac dong cua nhiéu loai luc khac
nhau nhu trong lyc, Iuc ma sat, stcc cang mat ngoai,... V61 mo hinh vat ly dugc thiét
1ap dua trén 1y thuyét twong ty. Khi cac diéu kién twong tu 1y thuyét duoc thoa man
thi s& trong tu vé mo hinh, nguyén hinh va khi d6 két qua mé phong tir mé hinh vat
1y c6 thé sir dung dé tinh toan cac cac thong sb twong tu tir nguyén hinh. Theo 1y
thuyét mo hinh vat 1y, & mé hinh twong ti v6i nguyén hinh thi can phai day du 3 dic
trung tuong tu: hinh hoc, dong hoc va dong luc hoc (Luong Phuong Hau va nnk
(2003) [12], Thiéu Quang Tuan [28], Nguyén Anh Tién (2021) [16], Pham Thj Thay
(2023) [23)).

- Twong ty hinh hoc: m6 hinh (ki hi€u 1a M) va nguyén hinh (ki hi¢u 1a N) 1a tuong
tu vé hinh dang hinh hoc thi bat ky do dai tuyén tinh twong ng nao giita nguyén hinh

va mo hinh phai c6 cung ty 1¢€.

Ivi _Iva — _lvn _ 1 (2-18)
NN =Dy

lMl B lMZ - - an
Trong do: Int, Inz, ..., Inn 13 cdc d9 dai tuyén tinh ciia nguyén hinh
Im1, Iz, ..., Ivn 13 cac d6 dai tuyén tinh ctia mé hinh
A1 14 hé s6 ty 16 do dai.
- Twong tw dong hoc: ciia mo hinh d@)ng dang hinh hoc la ti sb cua cac vec to chuyén

dong cua tat ca cac phén tir 1a nhu nhau tai moi thoi diém.

Vi Va2 Vin ay1 _ An2 ~ QAnn 1

= A = = .=

_ (2-19)
VMl N VMZ N VMTL aMl a’MZ a’MTl

Trong d6: V va a lan luot 12 van toc va gia téc chuyén dong cta phan tu;

Av, hald h¢ sO ty 1€ ctia van toc va gia toc.
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- Twong tw vé dong lirc hoc: ctia md hinh déng dang hinh hoc va dong hoc 1a ti s6

cua cac vec to luc cua tat ca cac phan tir 1a nhu nhau tai moi thoi diém:

(2-20)

Fyi_Fva_ _Fwn
FM1 FMZ FMTL

=/1F

Trong do6: F 1 lyc tac dung; Ar 14 hé s6 ty 1& vé lyc.

Tur cac diéu kién tuong tu trén co thé théy, cac dai luong ciia mo hinh tim duoc bﬁng
cach lay cac dai luong twong (mg ctia nguyén hinh chia cho ty 16 mé hinh. Cac dai
luong ctia nguyén hinh tinh dugc bang cach 14y cac dai lugng cia mo hinh vét 1y nhan
voi ty 1€ mé hinh thiét lap. Céc dai lugng khéac nhau co6 ty 1€ tuong tu khac nhau,
nhung ty 1€ tuong tu cua mot dai luwong (vi du nhu: chiéu dai, van tdc, ...) trong mo
hinh 1a mot hang s6. Cac ty 18 twong ty 1 dai lugng khong thir nguyén.
Ap dung phuong phap mé hinh vat Iy dé mé phong twong tac giita song v6i cong trinh
can thoa man diéu kién tuong tu thiy lyc thi giita nguyén hinh va mé hinh phai dat
duoc cac diéu kién sau:
- Diéu kién tht nhit 1a md hinh chinh thdi, ti 16 mo hinh A< 60; hang s6 ti 1¢ giita
chiéu dai A1 va chiéu cao An phai nhu nhau:

A

—~ =1

An
- M6 hinh phai tuan theo lut Froude — thé hién anh huong tuong dbi giita lyc quan
tinh va trong luc cho dong chay c6 mit thoang. Pay 14 tiéu chuan quan trong ctia mo

hinh thay luc va dong chay chat 1ong c6 mat thoang [28].

V -
Fr— (2-21)
VgL
Do d6:
A 2-22
}\Fr = 4 = 1 ( )
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Vi bai toan truyén song ap dung luat Froude thi tat ca cac dai lugng trong phuong
trinh chuyén dong déu thoa man diéu kién twong tu, tng suat rbi (Reynolds), song
khtic xa, nhidu xa cling déu thoa man. Tuy nhién, can phai giam anh hudng cua lyc
nhét, trong d6 anh hudng ciia lyc nhét chi c6 thé duge md phong trong md hinh khi
ca hai luat Froude va Reynolds dong thoi dugc thoa man, do d6 trong mé hinh thi
nghiém can giam thiéu anh hudng cua lyc nhét bang cach ting sb Reynolds da 16n
(>10%. Theo kién nghi ciia O.Kirchmer d9 siu nudc trong mé hinh khi thi nghiém
16n hon 5cm va chiéu cao song 16n hon 2cm dé giam sy suy giam song do lyc nhét

gay ra [12].

2.5.2. Lwa chon théong sé dau vao thi nghiém

Toadd
East (m) North (m)
1 |s1 751787.04 1080610.46
2 |S2 602490.24 961854.52
3 |S3 416729.97 1010467.33

STT |Biém

Hinh 2-18. So hoa vi tri S1, S2, S3 trich xuét thong ) song nudc sau

Diéu kién song dung 1am thi nghiém dugc phén tich tir 3 diém séng nudc sau
doc ngoai phia bién PBSCL tai cac vi tri S1,S2, S3 (Hinh 2-18) trong vong 34 nam
tir ndm 1990 + 2024 tir nguon so liéu tai phan tich song toan cau ERAS [63]. Két qua
phan tich thong ké trong Bang 2-4 va Bang 2-5 cho thay séng khu vuc ngoai khoi véi
chiéu cao Hs = 0.5 +1.9 m xuét hién véi tan suét tir 96.3% + 99.7% va chu ky séng

Tp =3 = 7s xuét hién v&i tan suat 86.2% + 99.04%.
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Bang 2-4. Théng ké chiéu cao song va tdn sudt xuat hién tai vi tri S1, S2, S3

) Tﬁp suét ) Tﬁp suét ) Tﬁp suat
STT Hs S6 song | xuathi€n | SO song | xuat hién | SO song | xuat hién
(%) (%) (%0)
S1 2 S3

1 0.5-0.7 46697 20.9 56756 27.1 62087 43.3
2 0.7-0.9 41502 18.6 48462 23.2 38942 27.2
3 0.9-1.1 38108 17.1 37271 17.8 22291 15.5
4 1.1-1.3 29900 13.4 26529 12.7 11318 7.9
5 1.3-1.5 24415 10.9 17863 8.5 5125 3.6
6 1.5-1.7 18164 8.1 12092 5.8 2374 1.7
7 1.7-1.9 14207 6.4 6933 33 864 0.6
8 >1.9 10434 4.7 3248 1.6 369 0.3
Tong 223427 100 209154 100 | 143370 100

Bang 2-5. Théng ké chu ky song va tan suat xuat hién tai vi tri S1, S2, S3

£ Tan suét £ Tan suat S6 chu Tan suat
So chu PR So6 chu PR . PR
STT o (s) Ky xua:[) hién ky xua(t) hién ky xua:[) hién
(%) (%) (%)
S1 S2 S3

1 2-3 2469 0.8 7986 2.7 38656 13.0
2 3-4 35016 12.0 64638 21.9 114068 38.3
3 4-5 86001 294 | 118884 40.2 104923 35.2
4 5-6 78439 26.8 74247 25.1 35509 11.9
5 6-7 50389 17.2 21035 7.1 4728 1.6
6 7-8 25254 8.6 5816 2.0 120 0.0
7 8-9 9966 34 2045 0.7 11 0.0
8 9-10 5159 1.8 952 0.3 0 0.0
Téng 292693 100 | 295603 100 298015 100

Mt khac, diéu kién song cling dugc xac dinh tai cac vi tri doc theo bo bién theo
s6 liéu thuc do tai cac khu vuc ven bién & PBSCL (dugc trinh bay trong Hinh 2-19
v6i diém dién hinh Go Cong), Bang 2-6, Bang 2-7, Bang 2-8. Theo két qua nghién
clru trong tir dé tai sat 10 bd bién PBSCL [20], [31], du 4n AFD [95] diéu kién song
va muc nudc xac dinh tai cac vi tri gén bo doc theo bd bién phia Dong tur Tién Giang
t6i mili Ca Mau két qua do song trong thoi ky gié mua Dong Béc tai vi tri Go Cong
— Tién Giang, Ganh Hao- Bac Liéu va P4 Bac- Ca Mau. Két qua cho thay gi4 tri chiéu
cao song y nghia (Hs) tai tit ca cac vi tri cach bo tir 0.5 = 5.0km phan 16n dao dong

trong khoang 0.5+1.5m xuat hién trong mua gi6 Pong Bac & bién Pong; Két qua tai
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céc vi tri gan bo doc theo bd bién phia Tay tir mili Ca Mau dén Kién Giang cho thay
gia tri chiéu cao séng y nghia (Hs) tai tat ca cac vi tri dién hinh phan 16n déu dao dong

tlr 0.25 + 0.75 (m).

Két hop cac s liéu phan tich théng ké va do dac thuc té tir cac dé tai/du an nghién
ctru thi khoang gia tri chiéu cao song Hs = 0.7 + 1.9m va chu ky song T, =3 + 7s 1a
nhirng théng sé phu hop dé lwa chon bién cho thi nghiém mé hinh vat 1y phuc vu
nghién ctru PGS ¢ BPBSCL.

]
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Hinh 2-19. Biéu d6 theo thoi gian cua cac tham $6 thuy dong luc hoc do duoc tai
tram AWAC Go Cong tur ngay 24/02-12/03/2017
Bang 2-6. S6 liéu théng ké cac tham s song do duoc tai Go Cong (tir ngay 24/02-
11/03/2017) Bién Dong

Giatri |Hmo (m) | Hs (m) [Hmax (m)| Hmean (m)| Tmo (s) | Tp (s)
Max 1.60 1.59 2.32 1.05 5.85 7.00
Min 0.30 0.27 0.38 0.18 3.91 4.58
Mean 0.89 0.83 1.22 0.56 4.47 5.73
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Bang 2-7. S6 liéu théng ké cac tham sb séng do dwogc tai Ganh Hao (tir ngay 12/02-
16/02/2020 Bién Pong [20])

Giatri |Hmo (m) | Hs (m) [Hmax (m)| Hmean (m) | Tmo (s) | Tp (s)
Max 1.60 1.49 2.40 0.91 4.2 7.0
Min 0.26 0.22 0.34 0.14 24 3.0
Mean 0.69 0.62 0.99 0.39 3.2 54

Bang 2-8. Théng ké cac dic trung song tai tram ngoai khoi (tir ngay 6-9/7/2019 tai
khu vuc D4 Bac, Bién Tay Ca Mau [20])

Théng ) Hs (m) Hmax (m) | Hmean (m) Chu ky (s)
Lén nhat 1.4/1.05 1.9/1.77 0.8/0.62 4.7/3.2
Nho nhat 0.4/0.37 0.5/0.52 0.2/0.21 2.52.1
Trung binh 0.6/0.6 0.9/0.9 0.4/0.3 3.5/2.5

Pho song luya chon dai dién cho phé song khu vuc PBSCL dua trén s6 liéu thuc do
trong cac dé tai, dy 4n va cac nghién ctru trude day: [2] ; [8]; [9] ; [20]; [30] ... va

phé song dic trung JONSWAP duing cho thi nghiém 1a phu hop.

Khu vire bién Pong chiu chi phdi bai ché d6 ban nhat triéu khéng déu, bién do tridu
16n khoang 2.5 = 3.5 m. Ché d triéu khu vuc bién Tay chiu chi phéi boi ché d6 nhat
triéu khong déu 1a chinh, véi bién do triéu thap hon nhiéu so vdi triéu bién Pong, chi
khoang 0.7 + 1.0 m. Theo két qua phan tich s6 liéu quan tric muc nudc cuc tri nhiéu
nam (tr nam 1983+2022) tai 8 vi tri (Vam Kénh, Bén Trai, Binh Dai, An Thuén, My
Thanh, Ganh Hao, Song DPdc, Rach Gia) ven bién tir Tién Giang dén Kién Giang cho
théy véi tan suat P = 3.33% thi muc nudc triéu cuc tri tai cac tram doc bién Dbong
PBSCL dao dong tir +1.78m + +2.46m, bién Tay tir +1.1m + +1.23m va d6 sdu bai
bién vi tri dat cong trinh dao dong tir -0.5m dén -1.0m, do do6 do sdu muc nuéde lua

chon thi nghiém thay d6i tird = 1.4 + 3.5m.
2.5.3. Ning lwc mdng séng va diéu kién thi nghiém

Thi nghiém dugc thuc hién trong mang song cua phong thi nghiém thuy dong

luc song bién - Vién Khoa hoc Thuty loi Mién Nam (VKHTLMN) (Hinh 2-20). Cac
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co s thiét bi may moc duoc cung cap boi HR Wallingford. Chiéu dai mang song 1a
35m, chiéu rong 1.2 m va cao 1.5 m. H¢ théng may tao song dugc trang bi kha nang
hap thu song phan xa (Active Reflection Compensation), c6 thé tao ra song ngau
nhién hoic song déu véi chiéu cao 1én dén 0.40 m va chu ky dinh 3.0 s. Séng dugc

do boi kim do song voi tan s6 1én toi 100Hz va do chinh xac £0,1mm.

Trong thi nghiém nay, mai hap thu séng dugc bd tri cudi mang séng, sir dung
vat liéu mat nhom duogc dat trong 16ng sat v6i @6 déc mai 1/5 (Hinh 2-21). Két qua
kiém dinh kha nang hép thu séng va lam viéc ctia mai hép thu dugc thé hién trong
Hinh 2-22, (mg véi tit ca cac truong hop thi nghiém (thay doi myuc nudc, tham sd
song) thi két qua kiém dinh déu cho hé s6 song phan xa tir mai hap thy song nho hon

10% (xem Hinh 2-22).

Hinh 2-21. Mai hip thy séng trong mang séng
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Hinh 2-22. Hé s6 song phan xa kiém dinh trén mai hap thu song

Ty 1€ m6 hinh dugc lya chon can cr vao cac diéu kién bién thuy dong luc dau
vao & PBSCL (dia hinh, séng, d sau nudc) va nang luc cia bé song (chiéu cao song
c6 thé khoi tao va kich thude ctia mang song (rong, dai va d6 sau). Ngoai ra, mo hinh
duoc 1am chinh thai va tuan theo luat Froude dé dam bao cac diéu kién tuong tu vé
thity dong luc. Vi chtre nang chinh 13 giam song, gay boi trong diéu kién thuy dong
luc trung binh, do vay diéu kién song theo ché @6 khi hau duoc lua chon lam co s&
cho xdy duyng mé hinh thi nghiém. P6i voi mang song, chiéu cao song tdi thiéu phai
dam bao 16n hon hoic bang Scm va t6i da 13 40 cm, chu ky song ti thiéu 16n hon
hoac béng 1s va tdi da 1a 3s, d6 sau nudc thi nghiém I6n hon 20cm va nhé hon 60cm
dé dam bao tinh chinh xéac cao tir sb liéu do dac va khong vuot qua gidi han nang luc

mang song.
2.5.4. Lwa chon ti I¢ mé hinh

Ty 1€ ciia md hinh vat 1y dugc lua chon dua trén nang luc mang séng va thong
s6 diéu kién bién dugc trinh bay trong muc 2.3.2 va Bang 2-9. V& nguyén tic, md
hinh ¢6 ty 18 cang 16n thi do tin ciy trong két qua thi nghiém cang cao. Két qua tir
diéu kién séng & khu vuc PBSCL duoc tom tit nhu trinh bay ¢ cot (1) ciia Bang 2-9,
cung v6i nang luc ctia phong thi nghiém (cot (2)) c6 thé xac dinh duge ty 16 mé hinh
twong ing & cdt (3). Trong cot (3), ty 1& A; & mdi hang 1a gia tri gidi han ma nd dap

ung dugc dieu kién bién dau vao va thoa man dicu kién nang lyc ciia mang song. Tu
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két qua tinh toan c6 thé chon dugc mot ty 1¢é A, théa man dong thoi cac gid tri gidi

han & cac hang trong cdt (3), & Bang 2-9 thi gia tri chon duocla A; =7.

Béng 2-9. Thong s ti 16 mo hinh

Diéu kién Nang luc 1A s
. N : Tyled

Yéu to bién dau mang séng (1)/(2) /}{ ¢(3)a '

vao (1) (2) !
b9 sau nudc max tai CT (m) 3.5 <0.6 3.5/0.6 >5.8
Do sau nudc min (m) 1.4 >0.2 1.4/0.2 <7

Chiéu cao séng max (m) 1.5 <0.35 1.5/0.35 >4.3
Chu ky song max (s) 7.0 <3.0 7/3 >2.33
Chiéu cao cong trinh max (m) 3.0 <0.6 3.0/0.6 >5.0

Tir két qua 6 Bang 2-9 ty 1¢ mo hinh lya chon cho nghién ctru nay 1a Ni=7 (ty 1é chiéu
dai dai), N, =/N, =2.65 (ty 18 thoi gian), N, =[N, =2.65 (ty 1& vén tdc).
Viéc lua chon ty 1€, kich thuéc mo hinh phai dam bao twong tu vé sd Froude:

F=V/(gd)®’ (V 1a van tdc séng; d 1a duong kinh 15 rong).
2.5.5. Kiém tra sw hop Iy ciia mé hinh thi nghiém va ty 1¢ mé hinh

- Pac tinh song ty nhién tai khu vuc nghién ctru thude loai song ngén (song
trong luc dang phat trién do gid). Do d6, véi mo hinh can duoc 1am chinh théi (tic 1a
M = An), ty 1€ mo hinh A = Ay = 7 < 60 14 hoan toan phu hop (Luvong Phuong Hau,
2016) [13].

- Dong chay mé phong trong mang song 1a dong chay rdi, véi sé Re xac dinh
theo diéu kién thi nghiém gii han nhé nhat.

_wd
1%

Re (2-23)

Trong dé: v 14 van tdc séng chay qua 16 rong, d 1a dudng kinh 13 rdng, v 13 hé sb nhot

dong hoc cuia nude dugce xac dinh ¢ nhiét d6 20°C (0.0101 cm?/s).

Két qua tinh todn cho thiy Re > 6.3 x 10* > [Re] = 10"
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Véi cac duong kinh 16 réng nhoé nhat duoc thiét 14p trong thi nghiém 14 4.1cm thi

hoan toan dam bao dong chay qua 16 rdng 1a dong chay rdi (xem phu luc PL3.3).

- Chiéu cao séng thi nghiém H; > 0.07m, d6 siu nude thi nghiém d > 0.20m phu
hop khuyén nghi cia O.Kirchmer dé chuyén dong song khong bi anh huong cua lyc

cang bé mat.

- Mang song thi nghiém (HR Wallingford - Anh) c6 thé tao song déu hoic song
ngau nhién ¢ chiéu cao téi da Hs = 0.40m va chu ky dai nhat T, =3.0s v6i cac phd
tan chuan nhu JONSWAP, Peirson - Moskowitz,... Nhu vay, mang song hoan toan

dap ung duogc cac di€u kién can thi nghiém va dac trung song khu vuc nghién ctru.

Két luan: Ty 1€ twong tw mo hinh Iya chon dé nghién ctu la M = An = 7 12 hop

1y, ddm bao do chinh x4c trong thi nghi¢m.
2.5.6. S0 do bo tri thi nghiém

Pé tao pho séng nudc nong dic trung cho b bién PBSCL, mang song duoc
thiét ké v6i hai do sau khac nhau va c6 mai chuyén tiép (1/25). O khu vuc trudc khi
c6 mai chuyén tiép, 4o sau ciia nude 13 16n dam bao song tao ra & khu vuc nay 1a song
nuéc sdu. Sau do, song bi v& & phan mai chuyén tiép (1/25) va tao ra song nudc ndng

trudce khi tuong tac véi cong trinh.

Thong sé song trude va sau cong trinh duoc do bang 8 dau kim do. Ngoai ra trude
cong trinh dugc b tri dau do van téc E40 nham do véan tdc dong chay trudce chan
cong trinh cling nhu két hop véi s6 liéu kim do song dé phan tach song tGi va song
phan xa. Dai tan sb cua song tao ra duoc cit va lay trong khoang 0.01Hz dén 1.5Hz
v6i do chia diém tinh toan 1 0.01 gidy/gia tri. Vi tri gitta cac kim do song va dau do
van toc E40 duoc bd tri nhu trong so dd Hinh 2-16. Kim do song duogc bd tri trude
va sau cong trinh bao gdm 5 kim do trudc cong trinh (WG, 2, 3, 4, 5) dung dé xac
dinh song dén phia trude cong trinh va 2 kim do (WG6, 7) sau cong trinh duoc ding
dé xac dinh chiéu cao séng sau khi qua cong trinh. Trong d6 4 kim (WG, 2, 3, 4)
dugc b tri dé tach song phan xa va song tdi trude cong trinh dwa trén phuong phap

Binh Phuong t6i thiéu (Mansard va Funke (1980) [88]).
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Ngoai ra dau do dong chay E40 duoc sir dung b tri két hop vai kim do song tai
cung mot vi tri tai WG5S va WG6 dé do van tc dong chay bién ddi trude va sau cong
trinh. Dé tao ra mién tan sb chinh ctia phd séng mong mudn mot cach day di, mdi thi
nghiém kéo dai khoang 500.Tp [30].
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Hinh 2-23. B4 tri cac kim do song (WG) va dau do van toc E40 trong mang song

2.5.7. Bé tri thi nghiém, ti 1¢ mé hinh va thiét bi

Céu kién dugc st dung cho thi nghiém md hinh dugc thiét ké béng g5 dé thuan
tién cho viéc lip dit cling nhu thay ddi gitra cac kich ban khac nhau (Hinh 2-24). Qua
trinh tiéu tdn nang luong song ciia cong trinh chu yéu do song v va twong tac 16 rong
trong cAu kién nén viéc lya chon két ciu gS hoan it anh huong dén két qua thi nghi¢m.
Pé xem xét anh huong ciia do réng bé mit (hay duong kinh 18 rong) dén hé s truyén
song NCS thiét 1ap s6 kich ban thi nghiém duong kinh 15 rdng 1a 4 loai theo Bang 2

dé xem xét 4nh hudng kich thuée 16 dén hé so6 truyén séng qua cau kién;

Hinh 2-24. M6 hinh cu kién dé rong TC1 lap dat trong méng séng
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Bang 2-10. Pudng kinh 15 rong thi nghiém

STT | Puong kinh 16 theo md hinh | DPuong kinh 16 thyc té
1 D=4.1cm D=30cm
2 D=5.0cm D=35cm
3 D=5.7cm D=40cm
4 D=7.3cm D=50cm

Két cAu dé chin séng duogc str dung cho thi nghiém bao gdm mot mit cit ngang hinh

thang nhon va bao gdm hai mit ¢é céac 16 tron thanh bdn hang voi duong kinh thay

d6i duge b tri tuy thudc vao cac kich ban khac nhau dugc thir nghiém. Ca hai bén

phia bién va phia bd c6 tong cong 40 16 (4 hang x 10 cot) co6 dudng kinh d1 (phia

bién) va dudng kinh d2 (phia bd). Po rong ciia mdi bé mat duoc tinh bang tong dién

tich hinh tron chia cho téng dién tich bé mat. Két cau duoc st dung cho thi nghiém

co kich thudc nhu sau: chiéu cao 47 cm, chiéu rong dinh 7 cm, chiéu dai 116 cm va

d6 doc o = 66° (xem Hinh 2-25).

7

Hinh 2-25. Hinh chiéu 3D va mit cit ngang cta cau trac TC1 (a) v6i kich thude

tinh bang cm. P1 va P2 13 phan trim d6 rong bé mit & phia bién va phia bd (b).
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Hinh 2-26. Mit cat doc va mat bang bo tri thi nghiém trong mang song
2.5.8. Cac kich ban thi nghiém
Dé gi6i han s6 lugng kich ban thi nghiém duya trén cac nghién ciru trude diy vé
ti 1¢ 16 réng bé mit ciia d&¢ KCR ¢6 hé s truyén song va hiéu qua giam song tot cho
dang tuong tu nhu hinh Thang, hinh Ban nguyét (Dhinakaran va nnk, (2008; 2009,
2011); Oumeraci (2010); Hee Min Teh va nnk (2011)) thay dbi tir 12+25% do d6
NCS lua chon d6 rong TC1 mat phia bién thay doi P1=11.8+36.6% va mit phia bo
thay di P,=11.8+22.5% dé thi nghiém.

Bang 2-11. Céac kich ban thi nghiém d6 rdng khac nhau phia bd va phia bién.

Kich bin Phia bién Phia b

P1 (%) di(m) P2 (%) do(m)
KHO Khong c¢6 dé chin sén
KHI1 11.8 0.041 11.8 0.041
KH2 22.5 0.057 11.8 0.041
KH3 36.6 0.073 11.8 0.041
KH4 36.6 0.073 22.5 0.057
KH5 22.5 0.057 22.5 0.057
KH6 20.7 0.050 15.2 0.041

- Vong 1 véi tdng sb kich ban duogc thuc hién 1a 36 dé danh gia anh huong cua do

rong két ciu dén hé s6 truyén song. Truong hop KHO twong Gng véi kich ban khong
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c6 dé chin song, truong hop KH1 dén KH6 thay dbi ti 16 do rong mit trude P1 va
mat sau P2 (xem Bang 2-11). T4t ca cac kich ban déu duoc thi nghiém véi hai do sau
muc nude: h=0.33 m va 0.47 m (chiéu cao luvu khéng Re = 0.14 m va 0 m). Dbi voi
h = 0.33 m, hai thong s6 song Humo = 0.1 m va T, = 1.5 va 2.5 s duoc tao ra. Pbi véi

h = 0.47 m, hai théng s séng v6i Hmo = 0.14 m va T, = 1.5 va 2.5 s xem Bang 2-12.

Béang 2-12. Céc diéu kién bién vé séng va muc nudc thi nghiém.

Rc Hmo Tp
(m) (m) (s)
0.14 0.1 1.5
0.14 0.1 2.5
0.0 0.14 1.5
0.0 0.14 2.5

Do rong ciia bé mat dé chan song duoc diéu chinh bang cach thay doi dudng kinh
ctia cac 15 tron va sb hang 18. Do rdng ctia mit phia bién (P1, mat trudc) duoc thay
d6i tir 11.8%, 20.7%, 22.5% va 36.6%. Do rdng cua phia bd (P2, mit sau) dugc thay
d6i tir 11.8%, 15.2% va 22.5%. Thi nghiém bao gdm 2 muyc nudc (cao va trung binh)
day 1a muc nude dé thuong xuyén lam viéc. Co6 4 thong sb song thay doi chiéu cao
va chu ky song twong tmg véi muc nude cao va 2 thong sd song twong tmg voi muc

nudc trung binh.

- Vong 2 1a kich ban thi nghiém truyén séng cho két cdu TC1 v&i d6 rong hop 1y lua
chon tr vong 1, dugc dat trén thém c6 mai doc tao ra phé song nudc nong cho phu
hop véi phd song § DPBSCL, bao gom 70 kich ban. Trong d6, thay d6i muc nuée (cho
ca trudng hop dé nhd va dé ngam) hay thay do sau nudc trude chan cong trinh (d)
hodc 1a thay d6i chiéu cao luu khong dinh dé (Rc) déu thé hién cung y nghia vat 1y
v6i 7 kich ban va thay doi thong sé song (chiéu cao va chu ky séng) 10 gia tri d¢é danh
gia anh hudng cua thong sé muc nude, song dén hé sb truyén song K, thé hién trong

Béang 2-13.
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Bang 2-13. Kich ban va cac trudng hop thi nghiém két ciu TC1 trong méang séng

D0 sau d (cm) tai chan cong trinh

Kich Ban . Tham so song
hodc chiéu cao luu khong Re (cm)
Hs=12cm; Tp=1.51s
Hs =12cm; Tp =1.89s
d=20cm (Rc=+20cm)
Hs =12cm; Tp =2.27s
d=25cm (Rc=+15cm)
Hs =12cm; Tp =2.65s
d=30cm (Rc=+10cm)
Cong trinh Hs=17cm; Tp =1.89s
d=35cm (Re=t5cm)
TCl1 Hs=17cm; Tp =2.27s

d=40cm (Rc=+0cm)
d=45cm (Re=-5cm)
d=50cm (R¢=-10cm)

Hs =17cm; Tp =2.65s
Hs =22cm; Tp =2.27s
Hs =22cm; Tp =2.65s
Hs =27cm; Tp =2.65s

2.5.9. Cdc yéu t6 do dac tinh todn trong phong thi nghiém
2.5.9.1 Po dac cac thong sb vé song

Céc tham s6 song do dac tryc tiép tir thi nghiém 13 chiéu cao song Hs va chu ky
song Tp tai cac vi tri nude sau. Déi voi vung nudc nong phé song co xu thé bi bién
dang (dudi ra vé pham vi dai tin sd ngan), lac nay thay vi sir dung chiéu cao song Hs
va chu ky T, thuong dung chiéu cao song mdé men Hmo va chu ky phd séng dic trung
Tm-1.0 tinh toan tir cac phd song do dac sir dung chuong trinh HR Wallingford. Chuong
trinh tinh toan phan tach song phan xa ctia phan mém dya trén phuong phap Mansard
va Funke (phan tach song phan xa) dé xac dinh song t¢i (Hmo.) va song phan xa (Hmoy)

truéc PGS KCR str dung 4 dau do séng (WG2, 3, 4, 5).
Céc tham s duoc do tryc tiép tir thi nghiém la:

% Chicu cao song (pho mé men bac 0) Hmo
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Chiéu cao song Hmo c6 gia tri xap xi chi€u cao séng y nghia Hs va dugc xac dinh tur

mo men bac 0 cua phd mat do nang luong song nhu sau:

H; = Hp,y = 4,004,/my = 4,004 (2-24)

- S(f) 1a gi tri mat do ning luong ctia phd séng tuong tng véi tan sb f;
- mo la gia tri mé-men béc 0 ctia pho song;

% Chu ky dinh ph6 T va Tm-10 duge st dung trong trudng hop séng nudc nong

m_y st df
mo  [Frexsin).af (2-25)

m-1,0 —

- S(f) 1a gi4 tri mat do ning luong ciia phd sdng tuong tng vai tan so f;

- mo, m- la gia tri m6-men bac 0 va bac 1 cua phé song;
2.5.9.2 Po dac cac thong so vé dong chay

Dé xem xét qua trinh van téc dong chay bién doi trude va sau PGS KCR dau

do dong chay E40 duogc str dung bd tri két hop voi kim do song ciing mot vi tri tai
WGS5 va WG6 dé do van toe dong chay.
2.6. Po dac kiém dinh cong trinh thwc té tai hién truong
2.6.1. Bé tri thiét bi do dac hién trwong
Khao sat do dac duoc thue hién tai bo bién Tan Thanh, tinh Tién Giang, trong thoi
gian gi6 mua Pong Bic chiém vu thé. Két qua do dac tap trung phan tich céac s6 lidu
vé cac yéu td thuy dong luc (song, dong chay) va bun cat lo limg khu vuc DGS. So
d6 b tri cac tram do dac va céc thiét bi duoc trinh bay trén Hinh 2-27.
Véi 4 vi tri do dac: ST1, ST2, ST3, ST4 dugc thiét 1ap dé thu thap cac yéu té thuy

dong luc (g0m dong chay va soéng), bun cat lo ling (OBS) va cac tham sé khac nhu
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nhiét do va do man (CTD). Trong do6, cac s6 liéu khao sat duoc tién hanh trén bai
triéu & mot mat cat tir bd xuyén qua PGS KCR. Trén mat cat nay 2 tram do chinh
duoc dat sau DPGS KCR (tram ST2, cach PGS 30 m va cach bo khoang 80 m) va mot
tram phia truéc PGS KCR (ST1, cach PGS 30 m va cach ST2 60 m) nham khao sat
kha nang triét giam song cua DGS KCR. Giira cadc doan hé cua PGS KCR, mot vi tri
do dong chay (ST3) dugc bd tri dé xem xét trao d6i dong qua khoang hé giira tuyén
bGS KCR.

Hinh 2-27. So dd thiét 1ap céc tram do va céac thiét bi duoc lép dat tai khu khu vuc
bo bién Tan Thanh, tinh Tién Giang.

Cac yéu té duoc do dac va phan tich bao gom:

1) Song tai tram ST1, ST2, may OSSI-010-022 do Ocean Sensor Systems Inc (M) ;
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2) Dong chay tai tram ST1, ST2, va ST,3 may do hudng va tdc d6 dong chay tu ghi
INFINITY (Nhat Ban).

3) Bun cat lo ling tai ST1 va ST2 bang may OBS

4) Cac tham s6 nhiét do va do man tai ST4, bang may CTD, OBS

Muc dich cua viéc do dac, khao sat hién truong nham so sanh, kiém dinh lai két qua
nghién ctru vé séng, dong chay trong mé hinh vat Iy va danh gia cac yéu t6 ngoai hién
truong nhu mirc do bdi lang, trao doi trAm tich trong ngoai dé va phuc hoi rimg ngap

man., Thong s6 cua cac thiét bi do trinh bay trong Phuc luc 1.
2.6.2. Cdc yéu t6 do dac ngoai hi¢n trwong
2.6.2.1 Po dac cac thong sb vé song

Dé danh gia cong thic thiét 1ap véi két qua do dac hién trudng sir dung bo sb liu do
dac tai cong trinh PGS TC1 tai Tan Thanh. Trong d6, danh gia hé so truyén song Kt
qua két cau TC1, cong thirc duge sir dung nhu sau:

Hmo,t
K =——
Hmo,i

Hé s truyén song duogc xac dinh bang ty 1é chiéu cao song truyén phia sau cong trinh
(Hmo.) tai ST2 va chiéu cao song tdi trudc cong trinh (Hmo,) tai ST1 (xem Hinh 2-
27);

2.6.2.2 Po dac cac thong sb vé dong chay

D¢ xem xét qua trinh bién doi van toc trude va sau cong trinh hé so truyén van toc
trung binh Kvmean dugc dua ra dé xem xeét.

_W

K - =
Vmean v

Trong d6: Vi: Van tbc dong chay trung binh sau PGS tai tai ST2
Vi: Van téc dong chay trung binh trude DGS tai tai ST1

2.7. Két luan Chuwong 2

Chuong nay d trinh bay co s¢ khoa hoc vé viing nghién ciru, dé xuét duoc giai

phap tong thé bao vé bo bién da tang, tir d6 phan tich dé xuat ciu kién TC1 lap ghép
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lam DBGS. Nguyén 1y, chirc nang 1am viéc cua d€ KCR TC1 va ap dung cho khu vuc
bd bién PBSCL ciing dugc phan tich.

Lu4n an duya trén 1y thuyét PI-BUCKINGHAM va phuong phap phan tich tht
nguyén dé thiét 1ap phuong trinh tong quat cac tham sb chi phéi hé s truyén song Ky
cho d& KCR TCl, x4c dinh cac thong sb lién quan dén hé sb truyén song, bién dbi
van toc, thiét 1ap va bd tri mo hinh vat 1y dé thi nghiém xac dinh cac yéu t6 anh huéng
dén hé sb truyén song, thiét ké bd tri do dac hién truong dé kiém dinh cong thirc

truyén song K, qua trinh bién doi van téc trude va sau cong trinh.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Qua trinh bién d6i pho séng
3.1.1. Sw bién déi phé song trong thi nghi¢gm mé hinh vit Iy mdng séng

Hinh 3-1 cho thay tai dau do WG1, WG2, WG3, WG4 trudc cong trinh c6 phd
nang lugng song dang dinh nhon, hinh dang phé song kha twong dong dic trung cho
song khu vie nude sau. Két qua cho thay ning luong song cuc dai phan bé tir tan sb
0.5Hz dén 0.8Hz. Sau tan s6 0.8Hz, hinh dang pho séng kha thoai, chi c6 cac dao
dong nho. Tai dau do song WGS5 trude cong trinh phd séng cé sy thay doi hinh dang
voi tan s6 nhé hon 0.2Hz, sy xuét hién song dai ro nét do anh hudng cua mai dbc da
lam thay d6i pho song tai khu vuc nudc nong, khi song truyén tir khu vue nuée sau
1én thém nong bi v& va da hinh thanh cac con song dai. V&i phd song tan sb 16n hon
0.8Hz c6 su thay doi va xuat hién nhiéu dinh phé ciia song ngan so véi cac kim do
tai bién nudc sau (tai dau do WG1, WG2, WG3, WG4). Trong khi do, song sau cong
trinh (tai cac dau do WG6, WG7) thi pho ning luong song ¢ hinh dang dinh bet xuét
hién nhiéu dinh ph6. Pinh pho soéng c6 niang lugng cuc dai khong con duge duy tri
nhu ¢ phia trudec PGS va chia thanh nhiéu dinh, niang luong séng vai tan s6 16n hon
0.8Hz (song ngin) hau hét bi tiéu tan manh so voi cac vi tri trude cong trinh. Cac két
qua nay chtng minh rang khi twong tac véi PGS trong qua trinh truyén song, song bi
phan xa hodc tiéu tan lam suy giam ning luong séng va bién d6i hinh dang pho song

khi truyén tir nudce sau vao khu vuc nude nong.

xi? Warlance densily specluim

5004
| | —wizt |
- - -wez|
WG3|

WiEd | |
- - - WGE5|
|—wics|
- - WG7|

4.000 |

3000 F

10040 1

06 g % !
Ffe = 12 1y .
quaney () 158 18

Hinh 3-1. Sy thay d6i ctia pho song tai cac kim do WG1-WG7 kich ban D30H12T151.
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3.1.2. Sw bién doi pho song tir két qua do dac thue dia

Hinh 3-2 cho thiy phd ning luong séng do dugc tai mot vi tri & phia ngoai
DGS (ST1) va trong dé (ST2) thu duoc tir do dac thuc dia nhu bd tri ¢ muc 2.6.1.
Dinh pho séng t6i 1a 0.045 m%/Hz (Hinh 3-2a) trong khi dinh ph6 séng sau dé chan
song 13 0.012 m¥Hz (Hinh 3-2b). R& rang 1a su giam dang ké cua song toi dat x4p xi
60% va dang phd song 1a dang duong cong det v6i phd ning luong rat nho do qua
trinh tiéu tan ning lugng khi song truyén qua PGS. Tir Hinh 3-2 cho thdy su xuét
hién cta phé da dinh trén ving nude ndng tai PBSCL. Do d6, chu ky phd Tim.1,0 cling
dugc xem xét dé danh gia hé sd truyén song. Tir Hinh 3-2 ¢6 thé quan sat thiy rang
tai vi tri trudc khi xay dung ST1, pho nang lugng song thé hién 1 rang nhiéu dinh va
hinh dang dbc véi phan bd ning lwong cao trong dai tan sb f= 0.1+ 0.4 Hz twong tng
v6i chu ky song Tp= 2.5 = 10s (Hinh 3-2a). Phia bd ST2, pho song bi det nang lugng
dinh pho giam di dang ké (Hinh 3-2b). Nguyén nhan 12 do khi séng truyén vao ving
nudc noéng, song bi v lién tuc va nhidu 1an do tuong tac song ba séng va bdn séng
(due triad and quadruplet wave-wave interactions), song bac dau (white -capping),
song v& (surf — breaking), d6 sdu nudc nong, dia hinh day bién bi ma sat (Leo H.
Holthuijen (2010) [82]). Piéu nay dan dén su bién d6i dang ké ctia pho song, tao ra cac

dinh nho véi céc tan s rong khac nhau va tao ra song ngoai trong lyc (infragravity

wave).
0.05—— T T T T v T 0.05 T T T T
(a) (b)
- Hmu(m} =0.37 | - Hmn[m) =0.21
A Tp[s) =6.45 ’ Tp(s) =6.90
N 0.03 Trma0l8)=635 11 woost . . Tin-1,0(8) = 6.64
" T Sang ngoai trong lyc
o o~ | ~
Eo0.02 we] { Eo02f | [——wa)]
|
|
0.01+ 1 0.01 Ig-\
| « 56ng ngoai trong lue
O: L L L . '.\ D L " "
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Hinh 3-2. Ph song phia trude cong trinh ST1 (a) va phia sau cong trinh ST2 (b)
Su xuat hién cla song ngoai trong luc (tic 1a song Infragravity waves) cling dugc tim

thdy & ca phia bién va phia bo véi dai tan tir 0.025 + 0.05 Hz. Pang chu y 14 cac song
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tan sb thip hodc song Infragravity xuét hién va duoc tao ra bdi cac qua trinh séng v
trén thém ndéng (Baldock, (2012) [44]). Ngoai ra, cac song dai duoc tao ra bdi cac
nhom séng khi v cling duge giai phong dudi dang song Infragravity. Su ton tai cia
nhimg song Infragravity nay 1 két qua tir qué trinh dong luc hoc cia séng trén mot
bai bién nong. Khi nhitng con séng ngin khi v& 1am gia ting ning lwong ctia sdng dai
Infragravity. Xu hudng nay phu hop voi nghién ctru cua Baldock (2012) [44]. Do do,
nang luong song dai cé thé chiém mot phan trong tong ning lugng song trong ving
nudc ndéng cia bd bién (Horstma nnk, 2012; Phan nnk, 2015) [96]. Hinh 3-2b minh
hoa su chuyén doi pho séng qua dé chin song trong trudng hop dé nho, cho thay ning
lugng song ngan tiéu hao dang ké trong khi niang luong song dai van con. Do d6, dé
chin song nay hoat dong vdi chirc ndng nhu mot bo loc cho hau hét cac song ngén

(song do gi6 tao ra) va song dai van di qua véi mot mirc do nhat dinh.

Quan sét trén vé sy bién doi pho song cho thay tdm quan trong ciia song dai
trong qua trinh truyén séng qua dé KCR ¢ vung bién nong. Nhirng con song chu ky
dai déng vai trd quan trong trong viéc van chuyén bun cat lo limg (Wright & Short
(1984) [113], Kriebel et Dean (1993) [75]) va phan phdi lai dén khu vyc sau dé chin
song, gdy boi lang tao diéu kién phuc hdi hé sinh thai. Song ngan 1a nguyén nhan dan
dén x6i mon bo bién, phan 16n bi tiéu tan khi twong tac v4i dé chin séng. Do do, dé

KCR TC1 duoc thiét ké dé hudng téi nhitng muc tiéu nay.
3.2. Panh gia cac yéu t6 anh huwéng dén hé sé truyén séng qua KCR TC1
3.2.1. Anh hwéng dp réng dén hé sé truyén séng, phdn xa va tiéu tin séng

Ttr phén tich co s khoa hoc vé truyén song qua dé KCR ¢ Chuong 2, dé danh
gia, phan tich anh hudéng ctia do r5ng bé mit cAu kién. NCS d3 tién hanh céc kich ban
thi nghiém dé danh gia su thay doi d6 réng bé mit than dé dén cac hé sé truyén song,
phén xa va tiéu tan song.

Hinh 3-3 thé hién mdi quan hé giita hé s6 truyén song K va d6 doc séng Hs/L,
voi truong hop Re = 0 cm hinh (a) va Rc =+14 cm hinh (b). Quan sat hai hinh (a) va
(b) nhan thiy sy thay d6i do dbc song tir 0.02 dén 0.05 cho thay khi dé chin song nho
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1én v6i Re = +14 cm thi sy phan tan cta hé s truyén séng giita cac kich ban do rong
khac nhau nhiéu hon (K. =0.25+0.6) so véi truong hop muc nudc ngang mit dinh dé
Re=0 cm (K =0.55+0.72). Két qua cho thiy kich ban KH4 (P; = 36.6%; P> = 22.5%)
co hé sb truyén song 1on nhét do kich ban nay c6 do rong bé mat 16n nhét, kich ban
KHI (P1 = 11.8%; P2 = 11.8%) c6 hé sb truyén song thap nhit do kich ban nay c6 do
rong bé mit nho nhit. . Sy khac biét ndy dugce nhan thiy trong ca trudng hop séng
dai va truong hop séng ngan.

Khi so sanh 3 kich ban KH1, KH2 va KH3 c6 cung d6 rong mit phia by va do
rong mit phia bién 16n dan thi xu hudng hé sd truyén song ting lén.. Piéu tuong tu
dugc nhin thay khi so sanh 2 kich ban KH4 va KHS. Di voi truong hop ciung do
rong mat phia bién va d6 rong mat phia bo ting dan khi so sanh 2 cdp kich ban KH2
(P1=22.5%; P2=11.8%) vd&1 KHS (P1=22.5%; P2=22.5%) va KH3 (P1=36.6%;
P2=11.8%) v6i KH4 (P1=36.6%; P2=22.5%) ciing cho thiy xu huéng dong bién giira
d6 rdong mit phia bo va hé s6 truyén song.

Khi so sanh céc kich ban KH1, KH2 va KH3 cho thay hé s6 truyén song tang
khi d6 rdng bé mit trudc giit nguyén va mit sau ting. Co thé nhan ra su twong dong
khi so sanh 2 kich ban KH4 va KH5.- Khi xem xét truong hop do rong bé mit phia
bién ¢ dinh va d6 rong mit phia bo ting dan bang cach so sanh hai cip kich ban 1a
KH2 (P1 = 22.5%; P> = 11.8%) v6é1 KHS (P1 = 22.5%; P> = 22.5%) va KH3 (P =
36.6%; P> = 11.8%) vo1 KH4 (P1 = 36.6%; P> = 22.5%); va KH6 (P1 = 20.7%; P> =
15.2%) ciing cho thay trong truong hop d6 rong mit phia bién khong doi thi do rong
mit phia bo ting s& cho hé sé truyén song ting, diéu nay thé hién rd nét nhat trong
truong hop dé nhé (Re =14), trong truong hop dé ngam (R. =0) thi anh hudng cua sy
thay d6i d6 rong cac kich ban dén hé hé sé truyén song khong 16n. Mbi quan hé nay

phu hop vé6i két qua nghién ctru trude d6 ciia Oumeraci (2010).



87

D KH1{11.8%;11.8%) ® KH2(22.5%;11.8%) A KH3[36.6%;11.8%) (b)
(a)
© KHA(36.6%;22.5%) BKH5(22.5%;22.5%) =+ KH6(20.7%;15.2%)
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Hinh 3-3. H¢ s0 truyén song ¢ 2 myc nude khac nhau
O KH1(11.8%;11.8%) ® KH2(22.5%;11.8%) A KH3(36.6%;11.8%) (b)
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Hinh 3-4. Hé sb phan xa séng ¢ 2 myc nudc khac nhau
Nguoc lai v6i hé sé truyén song thi Hinh 3-4 thé hién quan hé giira hé s6 song phan
xa K; va d6 dbc song t6i Hs/L. Quan st thiy hé sé phan xa song K, 16n nhit ing voi
kich ban c6 d6 réng bé mat nhé nhat KH1 (P; = 11.8%, P> = 11.8%) va hé sb song
phan xa K, nho nhat g véi kich ban c6 d6 rdng 16n nhat KH4 (P1 = 36.6%; P> =
22.5%). Khi d6 réng phia phia bd khong thay doi va ting dan do rong mat phia bién
trong céac kich ban KH1 (P; = 11.8%, P> =11.8%), KH2 (P1 = 22.5%; P> = 11.8%) va
KH3 (P1 =36.6%; P> = 11.8%) hoac kich ban KH4 (P1 = 36.6%; P> =22.5%) va KH5
(P1 = 22.5%; P2 = 22.5%) hé s6 phan xa séng giam, ching to rang d6 rdng phia bién
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cang 16n thi hé s6 phan xa séng cang nho. Xu hudng quan sat ndy pht hop voi nghién
ctru trude do cua Dhinakaran (2011) [54] cho dé hinh ban nguyét.

Hinh 3-5 cho thay mbi quan hé giita hé s tiéu tan ning luong song Kq va do dbc cia
song toi Hs/L. V6i dé chan song nhd (Re =+ 14 cm) ning luong song bi tiéu tan nhiéu
hon so vé6i khi myuc nuée bang dinh dé (tirc 1a Re = 0 cm). Hé s6 tiéu tan ning luong
song thap trong kich ban c6 do rong bé mat nho nhat KH1 (P = 11.8%; P> = 11.8%)
va kich ban do r5ng 16n nhat KH4 (P1 =36.6%; P> =22.5%). Nguogc lai, ddi vé6i ba
kich ban KH2 (P =22.5%; P> = 11.8%) va KH3 (P = 36.6%; P> = 11.8%), KH6 (P,
=20.7%; P2 = 15.2%) d6 rdng mit phia phia bién 16n hon d6 rong mit phia phia bo
ciia dé chan song diéu nay mang lai hé s tiéu tan ning luong song cao nhat. Xu
hudéng nay phu hop véi cac nghién clru trugec d6 ciia Oumeraci (2010) [93] va
Dhinakaran (2011) [54]. Hé s6 tiéu tan nang luong song (Kq) ty 1é voi sy gia ting cla
d6 dbc song va chiéu cao luu khong tuong d6i. Do doc song cang 16n ty 1é thuan voi
su ti€u tan ndng lugng song 16n hon, dac biét ¢ trang thai nho 1én (Re = +14), do do
Kqa=0.6 +0.7.

DKH1(11.8%;11.8%) ® KH2(22.5%;11.8%) A KH3(36.6%;11.8%)

(a) © KH4(36.6%;22.5%) W KH5(22.5%;22.5%) + KHB(20.79%:;15.2%)
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Hinh 3-5. Hé s6 tiéu tan séng & 2 muc nude khac nhau
Khi két cau c6 phan trim d6 rong bé mat khéi n 16n (trudng hop KH4) hé sb
truyén song 1a 10n nhét, su phan xa song nhé nhat. Tuy nhién, do do rng 16n nén hé
sd tiéu tan nang luong Kq nho. Khi d6 rong khbi n nhé nhu trudng hop KH1 sy truyén

song qua KCR tuong d6i nhé, nhung séng phan xa lai rat 1on do sy twvong tic manh
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clia song voi mit trude két cdu, tong hop lai thi hé sb tiéu tan ning luong cia KCR
lai nho, két cdu c6 d6 rong nho (trudng hop KH1) ngin chin thay vi hdp thy séng va
chi mot phan ning luong séng bi tiéu tan qua két cau.

KCR c6 @6 rong mit trude 1én hon mit sau (truong hop KH2, KH3, KH4, KH6)
cho xu thé giam séng phan xa va ting hé sb tiéu tan ning lwong song tdt hon so véi
d6 rdng cac truong hop con lai. Nhu vy, do rong bé mit két cdu dong vai tro 13 tham
s6 diéu chinh chuyén ddi can bang niang lugng song tir cac cac thanh phan nang luong
phan xa sang thanh phan phan ning lugng tiéu tan va ning luong séng truyén qua boi
KCR. Tur két qua phan tich vé su thay doi ti 16 do rSng khac nhau dén cac dic trung
vé truyén song, song phan xa va song tiéu tan cho thay véi ti 18 do rong mat trude 16n

hon mat sau cho hé so ti€u tan song tot hon va song phan xa nho hon.
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D4 rong (n)
Hinh 3-6. Quan hé gitta hé sb K, va do rong (n)

Hinh 3-6 thé hién quan hé giita hé s truyén séng K. va d6 rdng (n) ung véi
truong hop séng va muc nudc khac nhau. Vi truong hop dé lam viéc ¢ trang thai
ngap thi anh huong cua su thay ddi do rSng bé mat dén hé sd K, 1a rat nho. Khi do
rong tang tir n=0.236 1én n=0.591 twong duong 2.5 lan thi hé s6 K chi ting tir 0.55
dén 0.67 twong duong 1.2 14n, nguyén nhan 13 do dé ngdm va song tran qua dinh dé
va truyén vé phia sau nén anh hudng ctia do rong bé mit than dé dén hé sb truyén

song l1a nho. Nguoc lai, khi dé€ 1am viéc & trang thai d€ nho (Rc=14) thi do r5ng tang
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1én tuyén tinh voi hé s truyén song K. Khi khi d6 rdng ting tir n=0.236 1én n=0.591
thi hé s6 K ciing tang tir 0.26 dén 0.53 twong duong 2.0 1an, diéu nay cho thay khi dé
1am viéc & trang thai dé nho song chi truyén qua than dé théng qua ti 16 do rdng bé
mat, ti 16 6 rdong bé mit cang 16n hé sé truyén song cang 16n va nguoc lai. Séng cd
chu ky cang 16n thi hé sb truyén song ciing ting theo.

Do d6, viéc xac dinh d6 rong phi hop cin ctr vao yéu cau gidm song sau cong
trinh dé gay boi tao bai va duy tri méi trudng cho rimg ngap man phat trién, khong
phai 1a d6 réng nho nhit dé hé s6 truyén song K, 1 nhé nhat. Ngoai ra, dbi v6i khu
vuc PBSCL dé giam song sau cong trinh Hs <= 0.4m (TCVN 10405-2020: Pai cay
ngap man giam song - Khao sat va thiét ké [27]) dé giam sat 16 va khoi phuc ring
ngdp min thi cong trinh giam song chi can giam khoang 50 + 70% chiéu cao séng
trong dicu kién gio mua la dap Gmg yéu cau va khong nhat thiét phai giam triét dé
song ma phai dé duy tri mot lugng song nhat dinh dé duy tri moi trudng sau dé. Ngoai
ra, dé thuén loi cho viéc ché tao, lép ghép két cAu cta ciu kién duc sin, NCS lua chon
KH6 trudng hop do rong (P1=20.7%; P2=15.2%) dam bao hé sd tiéu tan song 16n, hé
s6 song phan xa nhé va phu hop véi yéu cau giam song. Do d6, cac thong sb anh
huong dén truyén song cia cdu kién TC1 s& duoc phan tich danh gia, trinh bay ¢ noi

dung tiép theo.

3.2.2. Anh hwéng ciia chiéu cao lwu khong twong déi cia dinh dé (R/Hmo,;) dén

hé so truyén song K;

Hinh 3-7 thé hién quan hé giita hé s truyén song K, va chiéu cao twong dbi dinh
dé Ro/Hmo.i. Két qua cho thdy Re/Hmoi ¢6 anh hudng chi phdi manh mé dén K, va
quan hé 13 nghich bién, twong tu nhu cac truong hop 1am viée cua cac PGS khéc. Do
cAu tao than dé rdng nén khi dé 1am viéc ¢ trang thai dé ngdm Re/Hmo; < 0 hé sd
truyén song K. = 0.6-0.8 diéu nay cho thiy hiéu qua giam song khéng cao (20 +
40%). Truong hop 0 <=R¢/Hmo.i <1 hé s6 truyén song K giam mot cach tuyén tinh tir
0.6 dén 0.5 tic 13 hiéu qua giam song tang dan tir (40 + 50%). Khi Re/Hmo,i > 1 tuong
ung voi trang thai dé nho, truong hop PGS khong c6 soéng tran qua dinh, toan bd con

song khi twong tic cong trinh truyén vio trong long than dé rong qua qua céc 10 trén
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bé mit do d6 trudng hop nay dé lam viéc nhu budng tiéu ning, tiéu tan ning luong
song 1 16n nhat nén hé sé K. =0.34 + 0.4 giam rat nhe hodc hau nhu 1a khoéng dbi.
Trong trudng hop nay, hiéu qua giam song cua két cAu dé chin séng phu thude vao

ty 1& phan trim ctia 6 rong bé mit 2 bén va dat khoang 66%.

Nhu vay, dé dé KCR c6 hiéu qua tdt theo chirc ning giam song, bao vé rimg ngip

min thi gia tri ciia chiéu cao luu khong dinh dé nén: Re > 0.5Hmo
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Hinh 3-7. Anh hudng ctia d6 ngap sau twong ddi (Re/Hmo,i) dén K.
3.2.3. Anh hwéng bé réng twong doi ciia dinh @é (Beg/Lmo-1), Beg/d dén K,

Bé rong dinh dé 1a mot trong nhitng tham sb anh hudng ti hiéu qua giam song
ciia két cdu, bé rong cang 1én hiéu qua giam song cang cao va nguoc lai
(d’Angremond va nnk, 1996 [50]). Tuy nhién, vo1 dé KCR TCl la loai dé dinh hep
1am viéc trong ca trudng hop dé nhd va dé ngam, do d6 anh hudng cua bé rong dén
hé sb truyén song. Theo nghién ciru Marcel R.A. van Gent va nnk (2023) [89],
Kurdistani, S.M. va nnk (2022) [77] thi bé rong dinh dé tinh toan cho mit cat dé hinh
thang la “bé rong hiéu dung”. Befr tinh todn cho mat cit hinh thang nhu sau:

- Trudng hop dé ngdm: Besr = Bdinn

- Truong hop dé nho: Besr = Bainh + 2. R .cotg a
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Trong d6 Bainn: 14 bé rong dinh; R =h-d 1a chiéu cao luu khéng dinh dé tinh tir
dinh dé dén muc nudc, nhu vay chiéu cao luu khong Re cang 16n thi bé rong hiéu
dung Besr cang 16n, o gbc nghiéng ctua mai dc dé.

Anh huong cia bé rong tuong dbi Beft/Lm-1.0 v6i hé s6 K¢ duogc thé hién trén Hinh 3-8.

- Anh huédng cua bé rong twong ddi Besr /Lim.10 yéu hon so voi dé ngdp nudce
turong d6i Re/Hmo,i .

- Quan h¢ 13 nghich bién.

- Anh hudng cia bé rong twong ddi Besr /Lm1,0 dén K, tré nén yéu dan khi dé
lam viéc ¢ trang thai ngﬁm, v6i do ngap 1on (Re = -5 va -10 cm) thi Befr /Lim-1,0 hau
nhu anh hudng rat it.

1 '0 - -+ - -+

0.8

S i."__ 0
- O &
N Q00 o Q )?x X X

0.4+ X XX X X

oo E oodg O O
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c [ [ c
® RC=+15 % RC=+5 7y Rc='5
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Befr/l‘m-‘l,o (F)

Hinh 3-8. Anh hudng ctia bé rong twong d6i Befr /Lm.1.0 dén K.

Anh huong ciia bé rong tuong ddi Berr /d dén K, thé hién kha 16 xu thé (Hinh 3-9),
khi Befr /d cang 16n thi hé s6 K cang nhd, quan hé 1 nghich bién. Khi bé rong twong
d6i 16n (Berr/d > 0.8), khi d6 bé rong tuong ddi anh hudng nhiéu téi hé sb truyén song
Ks, hé s6 Ki nho (0.3+0.6). Khi bé rong twong dbi qua nhé (Besr /d < 0.4) thi hé s6
truyén song K¢16n (0.6+0.8). P& KCR lam viéc & trang thai ngdm hiéu qua giam séng
khong cao 1a do bé rong dinh dé KCR nho, song tran qua dinh dé tiép tuc truyén vao

khu vuyce phia sau.
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Hinh 3-9. Anh hudng ciia bé rong twong ddi Besr /d dén K.
3.2.4. Anh hwéng ciia dp doc séng (Som )

Sy tuong tac song va cong trinh KCR lién quan dén song v trén mai cia két
cAu. Su tuong tac nay duoc thé hién bang tham sb song v& do Iribarren dé& xuit:
_ tand

é,O_K

trong nghién ctru nay, anh huéng cta chi s6 ndy c6 thé duoc thay thé bang anh hudng

. Tuy nhién, khi 46 ddc cua két ciu dé chin song a=66" 1a mot hing sb

cua do doc cua song tdi (Som).

_ 2 1.Hmo i (3_1)
om gTh-10

Hinh 3-10 mo ta mdi quan hé giira hé sb truyén séng va d6 doc ctia song toi Som va
K. cho cac truong hop d6 sau ngap khac nhau. Nhin chung xu thé anh huong ctia Som
dén K. 14 rat yéu, khi dé 1am viéc ¢ trang thai ngap (Rc <0) K c6 xu thé nghich bién
dac biét 1a véi do ngap nude 16n (Re=-10), cho théy do dbe song cang nho thi khong
gy anh huéong dén hé so truyén song Ky, nguyén nhan 1a do séng ngan bi tiéu hao
nang luong nhiéu hon khi truyén qua KCR duc 16 so v6i song dai (Bergmann va
Oumeraci, 1998) [57]. Khi dé lam vi¢c ¢ trang thai dé nhd thi quan h¢ nay khong ro

nét ung véi cac do doc song khac nhau.
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Hinh 3-10. Tuong quan Som ~ K.
3.3. Xay dung cong thirc truyén song qua dé KCR TC1

3.3.1. Xdy dung céng thirc hé sé truyén séng qua KCR TCI tir két qud thi nghiém

mo hinh vit ly

Ttr cac phén tich néu trén cho thay hé truyén séng qua dé rong TCI1 chiu su
chi phdi chil yéu cua cac tham sb d6 1a: (i) Do ngap sau twong ddi (Re/Hmo,); (ii) Bé
rong tuong d6i (Bet/Lm.1.0 ; Ber/d); (iil) PO dbc song (Som), (iv) d6 rong bé mit cla
két cdu (n) hay d6 tham hiéu dung trong mai truong rong (Ps). Theo két qua phan tich
thi nguyén theo 1y thuyét PI-PUCKINGHAM cho d¢é KCR dugc trinh bay trong muc
2.4.4 Chuong 2 cong thic (2-16; 2-17) dang téng quat hé sb truyén song cho dé rong
TC1. Dya trén cac phan tich tir két qua thi nghiém mé hinh vat Iy ciia cac yéu t6 anh
hudng trén cho thay:

- Chiéu cao luu khong twong d6i dinh dé ( R

- “— ) nghich bién va tuyén tinh véi hé so
mo,i

truyén song (Kv).

Berf

. B . e \ . £ re LA K A ,
C hoac %) nghich bién va phi tuyén véi hé so truyén song
m-1,0

- Bé rong tuong d6i (

(Ky).
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- D6 rOng than dé (n) ddng bién voi K, hay D6 thim hiéu dung Pr nghich bién véi hé

s6 truyén song (Ko).
- Do dbc song (Som) nghich bién va phi tuyén va véi hé sb truyén song (Ky).

Ttr nhitng phén tich trén va twong tu nhu v6i cac dang PGS di duge nghién ctru tong
quan & trinh bay trong muc 2.4.4 Chuong 2, hé sb truyén séng qua PGS rdng c6 dang
tong quat nhu nhitng nghién ctru ciia Angremond va nnk, (1996); Van der Meer va
nnk, (2005); Thiéu Quan Tuin nnk, (2022); Marcel R.A. van Gent va nnk, (2023)
[89] déu c6 dang chung thé hién mdi quan hé cac yéu té anh hudng va véi mdi loai
két cau sé tich hop céac thong sb dic trung cho loai dé d6 vao cong thirc. Nhu vy,
NCS c¢6 thé ing dung cac dang cong thirc trong ty cong thirc Thidéu Quang Tuan nnk,
(2022) dé phat trién cac cong thirc trong d6 c6 xét dén d6 thim qua dé rong Pr va bé

rong hi€u dung Befr dac trung cho hinh dang cho dé KCR TCl:
Ki=a,—+a,| Pr——— 1l—exp| —
‘ "Hyo o 2\ m-1,0 v Som (3-2)

R Berr\ a 3-3
KtzalH_C+a2<Pf%) ll—exp< i )] (3-3)

mo \ SOm

Trong d6: Cac hang s6 thuc nghiém ai, a», dugc xac dinh bang phuong phap hoi quy

véi cac sd lidu thi nghiém tir mo hinh vat 1y véi 70 thi nghiém - xem Phu luc 3. Gia
tri as, a4 1a cac gia tri xac dinh bang phuong phap do tim thir dan theo céc t6 hop dé
cong thirc (3-2); (3-3) phut hop nhét véi bo s6 liéu thi nghiém. Ung voi mdi gid tri as
s& c6 mot chudi gia tri a3 gia thiét dé phan tich hdi quy va chon cip co gia tri twong
quan R? 13 16n nhit (xem chi tiét Phu luc 2).

Véi cong thire (3-2) dugc xac dinh nhu sau: Céc gia tri a3, as dugc thir dan v6i khoang
dao dong [-1+1] két qua xac dinh cac s6 mil as, a4 duoc trinh bay trén hinh 3-11 trong
do6 cac gia tri s6 mil duoc xac dinh tuong g véi gia tri phdi hop gitta chiing xéc
dinh hé s6 ai, a, dem lai mirc 46 pht hop nhat véi mé hinh véi cac s6 liéu thuc nghiém

(a3 =-0.025, as=-0.41) dem lai hé sé hoi quy R? 1a 16n nhat (R2=0.937).
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Hinh 3-11. Xéc dinh s6 mil a3, a4
Véi cip s6 mii a3 = - 0.025, as = - 0.41 c¢6 duoc dua trén két qua phan tich hdi quy
cho gia tri R? 14 16n nhét tim dugc hé s a1, a» trong d6 khoang tin cay 95% dbi véi
cac hé sb a1, ap 1a: a; =[ -0.175 +0.200], a2 =1[ 0.763 = 0.788]. Két qua xac dinh cac

hé s6 a1, a2 véi gia tri trung binh a; = —0.187, a»=0.775

Céc hang sb thuc nghiém duoc xac dinh lan luot 1a: a; = —0.187, a» = 0.775, a3 =-

0.025, as=-0.41 cho cong thuc (3-4).

Nhu vay cong thuc (3-2) trén c6 dang nhu sau:
-0.025
B —0.41 (3-4)
€ +0.775( P —LL 1—exp

Hpno ! Lin-10 v Som

K, = —0.187
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Gid tri tinh toan

Hinh 3-12. So sanh K tinh toan theo cong thirc va s6 liéu thuc nghiém.
Két qua so sanh hé sb truyén song qua dé réng TC1 gitta tinh toan theo cong thire (3-
6) va céc sb liéu thi nghiém duoc thé hién trén Hinh 3-12 v6i muac d6 phi hop cao (R?
=0.9373).

Pham vi tng dung cua cong thuec:

R
< =-1.07+1.93
HmO,i

Som = 0.021 + 0.087

B
7~ 0.011 - 0.105
Lm—l,O

K, = 0.3 =+ 0.80
P1=20.7%; P,=15.2%

Céch lam tuong ty nhu vay véi cong thure cong thire (3-3). Cac gia tri az, as dugce thu
dan va xac dinh tng véi gia tri phdi hop giira chung xac dinh hé s6 a1, a2 cho hé sd

hoéi quy R? 14 16n nhat (Hinh 3-13)



98

Parameter a,
5 _Parameter a N

0.7 ;

2

IR AR

R-Squared
(=]
o

02¢

Parameter

Hinh 3-13. Xéc dinh s6 mil a3, a4
Vi cap s6 mil a3 =- 0.11; a4 = —0.485 c6 duoc dya trén két qua phan tich hdi quy
cho gia tri R? 14 16n nhét tim dugc hé s a1, a» trong d6 khoang tin cay 95% dbi véi
cac hé sd ai, az 1a: a1 =[-0.123 +0.101], a» =[ 0.754= 0.777]. Két qua xac dinh cac

hé s6 a1, a2 véi gia tri trung binh a; = —0.112, a» =0.765

V6i cong thire (3-3) Cac hang s6 thuc nghiém duoc xac dinh 1an luot 1a: a; = -0.112,
a=0.765, a3 =-0,11, as=—0.485.

Nhu vay cong thuc (3-3) trén c6 dang nhu sau:

R Borr\ Ot —0.485 3-5
K, = —0.112—— + 0.765 (Pf ﬂ) 1—exp|—— )
mo d —\/S()m

Két qua so sanh hé s truyén song qua dé rong TC1 giira tinh toan theo cong thirc (3-
7) va cac s6 liéu thi nghiém duoc thé hién trén Hinh 3-14 v&i mire d6 phu hop cao (R?
=0.9468).
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Gia trj tinh toan
Hinh 3-14. So sanh K tinh toan theo cong thirc va s6 liéu thuc nghiém.

Pham vi ung dung cua cong thirc:

c

HmO,i

= —1.07 + 1.93
Som = 0.021 + 0.087

B
% =0.14 — 1.263

K, = 0.3 +0.80

P1=20.7%; P2=15.2%

3.3.2. Kiém dinh céng thikc vdi sé liéu thi nghiém trong bé séng

Dé kiém dinh d6 tin cay ctia cong thirc thiét 1ap ¢ muc 3.3.1 véi bd sb liu két qua do
thi nghiém trong bé song tai phong thi nghiém thity dong luc song bién - Vién Khoa
hoc Thuy lgi Mién Nam trong D¢ tai cap nha nudc “Nghién ciru dé xuat giai phap
cong nghé chdng x6i 16, bao vé bd bién hop 1y cho ving dong bang séng Ciru Long

duya trén mo hinh vat 1y”- Ma s6 47/2018 trong d6 NCS 1a thu ky dé tai.
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3.3.2.1 Mb hinh thi nghiém bé séng

Bé song ciia phong thi nghiém thity dong luc song bién (Hinh 3-15). Cac co
s¢ thiét bj may moc dugc cung cAp boi HR Wallingford. Chiéu dai ctia bé song 13 40
m, chiéu rong 18 m va cao 1,1m. Hé thong mdy tao séng dugc trang bi kha nang hip
thu séng phan xa (Active Reflection Compensation), cé thé tao ra séng ngiu nhién
hodc séng déu véi chiéu cao 1én dén Hs = 0.25 m va chu ky tir T, = 0.5 = 3.0 s. Hé
théng gdm 03 mdy tao song, mdi may c6 canh rong 6m (6*3=18m), cao: Im; sai
canh:1m. Hé thong kim do séng gdm 8 kim do. Bo xir 1y tin hiéu c6 16 kénh. Song
dugc do voi tan s6 100Hz (d6 chinh x4c +£0.1mm). Ti 16 mo hinh bé song 13 1/10; dd
rong bé mat cau kién TC1 1a P1=20.7%; P>=15.2%, duogc ché tao véi ti 1é 1/10 dam

bao theo tiéu chuin Froude.

?Mavtaosongw
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Hinh 3-15. Mét bé“mg bé tri dﬁu do song trong bé séng
Trén mat bang bb tri khong gian cong trinh thi dau do séng duoc bé tri tai 8 vi tri do
trong d6 c6 WG vi tri tai vi tri bién nude sau, WG2 vi tri trude chan cong trinh va 6
vi tri sau cong trinh phan bb déu trén khong gian tai cac vi tri giita tuyén dé, giira

khoang hd va sau ddu doan dé (Hinh 3-15). Song lan truyén tir mdy tao séng truyén
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qua tuyén dé va vao bo. S6 liéu do dac truyén séng do qua cac kim do WG2 trude dé
va WG3 sau dé s& dugc dung dé kiém dinh cong thirc thiét 1ap. Dé danh gia hé sd
truyén song K, qua két cdu TC1, cong thirc dugc sir dung nhu sau:

Hpot
K, = -mot
Hmo,i

Hé s truyén séng dugc xac dinh bang ty 1& chiéu cao song truyén phia sau cong trinh
(Hmo.) tai WG3 va chiéu cao song t6i trudc cong trinh (Humo,) tai WG2;
Céc kich ban duge lya chon dé kiém dinh trén mo hinh bé song cho két cdu TC1 bao
gd6m 24 kich ban. Céc gia trj d6 sdu muc nudc va thong sd séng thay d6i nhu sau:

- 4 36 sau nuoc (d) ung véi chiéu cao luu khéng Rc=+0; 4; 8; 12 cm;

- 6 tham sd séng (Hs; Tp) trong mdi kich ban gia tri myc nude (d).

Bang 3-1. Kich ban thi nghiém bé song

b sau d (cm)

Kich Ban (tuong tng véi chiéu cao luu Tham sd séng
khong Rc (cm))
Hs=10cm; Ty =1.71s
(d=14cm/Rc=+12cm) Hs =10cm; Tp =1.96s
TC1 (d=18cm/Rc=+8cm) Hs =14cm; Tp =1.45s
(d=22cm/Rc=+4cm) Hs=14cm; Tp =1.71s
(d=26cm/Rc=+0cm) Hs =14cm; Tp =1.96s

Hs =18cm; Tp =1.96s

Trong do: d la do sdu nudc tai vi tri cong trinh
3.3.2.2 Kiém dinh cong thirc thiét 1ap

St dung s6 liéu 24 kich ban tir thi nghiém truyén séng qua KCR TC1 trong bé song
(xem Bang 3-2) dé kiém dinh cong thic (3-4); (3-5) bang cach thay céac s6 liéu do
dac tur thi nghiém nhu Re/Hmo; Beft/d; Beft/Lm-1,0; Pr va Smo vao cong thirc cho théy gia
tri Kt tinh toan tinh theo cong thirc va K, tye do vOi chi s6 danh gid R? va RMSE (xem
Phu luc 2) két qua cho d6 tin cay thé hién Bang 3-3 va Hinh 3-16. Tir két qua tinh
toan kiém dinh cho thiy cong thirc (3-5) cho két qua tot nhat véi R? = 0.8523 16n nhat
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va sai s6 RMSE = 0.057 14 nho nhét, dong thoi thé hién rd moi quan hé Ber/d va ban
chat vat 1y truyén song qua dang dé KCR TC1.

Bang 3-2. Két qua do dac trong bé séng va tinh toan vé6i cong thirc xay dung

Ketinh | &

. d | Re | Hmo | ™% | Re/Hm0 | Beff | Befyid | BeLM- Kt ong | b
Kich ban [m] [m] [m] 1 [-] [m] -] 1,0 Som thuc thite cong
[s] [-] do (3-4) thirc

(3-5)

TC1-D62H18T196 0.26 | 0.00 | 0.14 | 2.29 0.000 0.05 | 0.19 0.014 | 0.039 | 0.636 | 0.644 | 0.660

TC1-D62H14T196 0.26 | 0.00 | 0.13 | 2.33 0.000 0.05 | 0.19 0.014 | 0.036 | 0.635 | 0.651 | 0.666

TC1-D62H14T171 0.26 | 0.00 | 0.11 | 2.39 0.000 0.05 | 0.19 0.014 | 0.031 | 0.654 | 0.664 | 0.676

TC1-D62H14T145 0.26 | 0.00 | 0.11 | 2.04 0.000 0.05 | 0.19 0.016 | 0.035 | 0.681 | 0.657 | 0.668

TC1-D62H10T196 0.26 | 0.00 | 0.11 | 2.40 0.000 0.05 | 0.19 0.013 | 0.028 | 0.610 | 0.671 | 0.681

TC1-D62H10T171 0.26 | 0.00 | 0.09 | 2.30 0.000 0.05 | 0.19 0.014 | 0.026 | 0.621 | 0.677 | 0.685

TC1-D62H10T145 0.26 | 0.00 | 0.10 | 1.85 0.000 0.05 | 0.19 0.018 | 0.034 | 0.602 | 0.659 | 0.669

TC1-D62H10T120 0.26 | 0.00 | 0.09 | 1.74 0.000 0.05 | 0.19 0.019 | 0.036 | 0.570 | 0.656 | 0.666

TC1-D58H18T196 022 | 0.04 | 0.12 | 2.42 0.333 0.09 | 0.39 0.025 | 0.035 | 0.568 | 0.601 | 0.581

TC1-D58H14T196 0.22 | 0.04 | 0.12 | 2.30 0.345 0.09 | 0.39 0.026 | 0.035 | 0.578 | 0.598 | 0.579

TC1-D58H14T171 022 | 0.04 | 0.11 | 2.17 0.367 0.09 | 0.39 0.028 | 0.035 | 0.555 | 0.595 | 0.576

TC1-D58H14T145 0.22 | 0.04 | 0.10 | 1.99 0.385 0.09 | 0.39 0.030 | 0.037 | 0.518 | 0.589 | 0.571

TC1-D58H10T196 0.22 | 0.04 | 0.10 | 2.36 0.412 0.09 | 0.39 0.025 | 0.029 | 0.567 | 0.603 | 0.583

TC1-D58H10T171 0.22 | 0.04 | 0.09 | 2.20 0.444 0.09 | 0.39 0.027 | 0.029 | 0.477 | 0.598 | 0.580

TC1-D58H10T145 0.22 | 0.04 ] 0.09 | 1.84 0.435 0.09 | 0.39 0.033 | 0.036 | 0.430 | 0.585 | 0.568

TC1-D58H10T120 0.22 | 0.04 | 0.09 | 1.68 0.449 0.09 | 0.39 0.037 | 0.038 | 0.433 | 0.577 | 0.562

TC1-D54H18T196 0.18 | 0.08 | 0.09 | 2.78 0.851 0.12 | 0.67 0.033 | 0.026 | 0.468 | 0.534 | 0.503

TC1-D54H14T196 0.18 | 0.08 | 0.09 | 2.44 0.879 0.12 | 0.67 0.038 | 0.029 | 0.471 | 0.523 | 0.495

TC1-54H14T171 0.18 | 0.08 | 0.09 | 2.32 0.909 0.12 | 0.67 0.040 | 0.029 | 0.463 | 0.517 | 0.490

TC1-D54H14T145 0.18 | 0.08 | 0.09 | 2.16 0.941 0.12 | 0.67 0.043 | 0.030 | 0.466 | 0.508 | 0.484

TC1-D54H10T196 0.18 | 0.08 | 0.09 | 2.22 0.889 0.12 | 0.67 0.042 | 0.031 | 0.428 | 0.515 | 0.489

TC1-D54H10T171 0.18 | 0.08 | 0.08 | 2.13 0.964 0.12 | 0.67 0.044 | 0.030 | 0.398 | 0.505 | 0.482

TC1-D54H10T145 0.18 | 0.08 | 0.08 | 2.11 1.000 0.12 | 0.67 0.044 | 0.029 | 0.385 | 0.501 | 0.480

TC1-D54H10T120 0.18 | 0.08 | 0.08 | 1.82 1.067 0.12 | 0.67 0.052 | 0.032 | 0.396 | 0.483 | 0.467

TC1-D50H18T196 0.14 | 0.12 ] 0.07 | 4.00 1.791 0.16 1.12 0.034 | 0.014 | 0.423 | 0.392 | 0.384

TC1-D50H14T196 0.14 | 0.12 | 0.07 | 2.95 1.765 0.16 1.12 0.046 | 0.020 | 0.386 | 0.386 | 0.378

TC1-D50H14T171 0.14 | 0.12 | 0.06 | 2.65 1.875 0.16 1.12 0.051 | 0.021 | 0.394 | 0.364 | 0.364

TC1-D50H14T145 0.14 | 0.12 | 0.07 | 2.27 1.714 0.16 1.12 0.060 | 0.027 | 0.360 | 0.380 | 0.372

TC1-D50H10T196 0.14 ] 0.12 | 0.07 | 2.15 1.667 0.16 1.12 0.064 | 0.029 | 0.350 | 0.383 | 0.373

TC1-D50H10T171 0.14 ] 0.12 | 0.07 | 2.09 1.818 0.16 1.12 0.065 | 0.028 | 0.366 | 0.359 | 0.359

TC1-D50H10T145 0.14 | 0.12 | 0.07 | 2.00 1.765 0.16 1.12 0.069 | 0.030 | 0.340 | 0.364 | 0.361

TC1-D50H10T120 0.14 ] 0.12 | 0.07 | 1.78 1.818 0.16 1.12 0.078 | 0.033 ] 0.350 | 0.348 | 0.351
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1.0

R?=0.8102

Gid trithwe do K, (-)

0.0

0.0

02 04 0.6

Gia tr] tinh todn K, (-)

Cong thuc (3-4)

0.8 1.0 0.0

0.8 -

0.6

0.4 4

0.2 A

R?=0.8523

02 0.4 0.6 0.8
Gid tri tinh todn K, (-)

Cong thuc (3-5)

Hinh 3-16. So sanh K tinh toan theo cong thirc va s liéu thyc do.

Bang 3-3. Hé s twong quan R2, RMSE

Céc chi s6 danh gia
STT | Cong thtrc
R2 RMSE
1 Cong thirc (3-4) 0.8102 0.067
2 Cong thic (3-5) 0.8523 0.058

1.0

Nhan xét: Cong thire (3-5) da duoc kiém dinh bé“mg b6 s6 lidu do dac trén bé song cho

thdy d tin cdy ciia cong thirc twong ddi tét. Do do, cong thirc (3-5) c¢6 thé ap dung tinh

toan truyén song cho KCR TC1 ¢6 diéu kién va pham vi ap dung tuong tu.

3.3.3. Kiém dinh céng thirc vdi soé liéu do dac cong trinh thuc té

Dé danh gia cong thirc thiét 1ap véi két qua do dac hién truong st dung bo sb liéu do
dac tai cong trinh PGS TC1 tai Tan Thanh tir ngay 13+15/01/2021 day 1a thoi diém

gi6 mua Pong Bic hoat dong manh két hop vdi triéu cuong.

Dé danh gia hé sd truyén song Kt qua két cdu TC1, cong thirc dugce st dung nhu sau:

Hpmo,t
Ky =—

Hmo,i
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Hé s truyén séng dugc xac dinh bang ty 1& chiéu cao song truyén phia sau cong trinh
(Hmo) tai ST2 va chiéu cao song tdi trudc cong trinh (Hmoy) tai ST1 (xem Hinh 2-

27);

Két qua so sanh hé s truyén song tir cong thirc tinh toan véi sb liéu phan tich tir do
dac cho thiy két qua tinh toan hé s truyén séng tir cong thire thuc nghiém va thuc
do kha phu hop véi chi sb trong quan R2=0.751 va sai s6 RMSE = 0.024 chip nhan
duoc theo chi sb danh gia & Phu luc 2 mdc du hé sb twong quan R? = 0.751 nhd hon
hé sb kiém dinh trong bé song. Tuy nhién, diéu nay thé hién cac yéu t6 khi mo thi
nghiém trong mang song va thuc do ngoai hién truong la khac nhau do 4nh hudng
clia cac yéu t6 bén ngoai thuc dia nhu: hudng song, gid, dia hinh, ndng d6 bun cat,
nudc man, hién tugng nhiéu xa, khuc xa song ...

Bang 3-4. Tinh toan hé s6 truyén song Kt tinh toan va thuc do

Thoi gian H[ig)i }Eﬁ?t THIIO d (m) (Rnf) Ijnc(/)fll }?Ifgf Be[ﬁ‘/d Som tiil tllli'[c

[s] toan do

1/13/21 1:30PM | 0.66 | 0.29 4.39 1.29 1.01 1.53 1.6 1.24 1 0.022 | 0.39 | 0.44
1/13/212:00PM | 0.67 | 0.33 4.64 1.47 0.83 1.24 1.4 0.98 | 0.020 | 0.45 | 0.49
1/13/212:30PM | 0.76 | 0.38 4.55 1.57 0.73 0.96 1.4 0.86 | 0.024 | 0.48 | 0.50
1/13/213:00PM | 0.79 | 0.38 4.59 1.59 | 0.71 0.90 1.3 0.84 ] 0.024 | 0.49 | 0.48
1/13/213:30PM | 0.69 | 0.35 4.57 1.55 0.75 1.09 1.4 0.88 | 0.021 0.47 | 0.51
1/13/214:00PM | 0.71 | 0.36 4.76 146 | 0.84 1.18 1.4 0.99 1 0.020 | 0.45 ] 0.51
1/13/214:30PM | 0.67 | 0.27 4.28 1.34 ] 0.96 1.43 1.6 1.16 | 0.023 0.41 | 0.40
1/13/21 11:00 PM | 0.66 | 0.30 5.1 1.52 | 0.78 1.18 1.4 092 ] 0.016 | 0.46 | 0.45
1/13/21 11:30PM | 0.66 | 0.32 5.58 1.66 | 0.64| 0.97 1.3 0.77 1 0.014 | 0.50 | 0.48
1/14/21 12:00 AM | 0.75 | 0.41 5.51 1.74 | 0.56 0.75 1.2 0.69 ] 0.016 | 0.53 | 0.55
1/14/21 12:38 AM | 0.78 | 0.41 5.66 1.78 0.52 0.67 1.2 0.65] 0.016 | 0.54 | 0.53
1/14/21 1:08 AM | 0.79 | 0.43 5.6 1.77 0.53 0.67 1.2 0.66 | 0.016 | 0.54 | 0.54
1/14/21 1:38 AM | 0.81 | 0.43 5.49 1.72 | 0.58 0.72 1.2 0.71 ] 0.017 | 0.53 | 0.53
1/14/212:00 AM | 0.66 | 0.32 5.11 1.6 0.7 1.06 1.3 0.83 ] 0.016 | 0.48 | 0.48
1/14/212:08PM | 0.61 | 0.25 4.45 1.32 0.98 1.61 1.6 1.19 ] 0.020 | 0.39 | 0.41
1/14/212:38PM | 0.69 | 0.33 4.42 1.45 0.85 1.23 1.5 1.01 | 0.023 0.44 | 0.48
1/14/21 3:08PM | 0.73 | 0.35 4.33 1.52 0.78 1.07 1.4 0.92 | 0.025 0.46 | 0.48
1/14/21 3:38 PM 0.7 ] 0.34 4.31 1.5 0.8 1.14 1.4 0941 0.024 | 0.45]0.49
1/14/21 4:08 PM | 0.65 | 0.30 4.32 1.44 | 0.86 1.32 1.5 1.02 | 0.022 | 0.43 | 0.46
1/14/214:38PM | 0.63 | 0.24 3.94 1.31 0.99 1.57 1.6 1.21 | 0.026 | 0.38 | 0.38
1/15/21 1:08 AM | 0.61 | 0.31 4.01 1.56 | 0.74 1.21 1.4 0.87 ] 0.024 | 0.45]0.51
1/15/212:08 AM | 0.64 | 0.29 3.98 1.52 0.78 1.22 1.4 092 0.026 | 0.44 | 0.45
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1.0
A Cong thirc tinh toan
05 A 08 -
+Thuc do R? = 0.751
0.6 4 2 = 06
=z & ]
5 AR Yy i
0.4 - & A £ 044
=
(4]
0.2 - g
0.0 T T T T T G . | i ;
0.5 0.7 0.9 1.1 1.3 1.5 1.7 0.0 02 0.4 0.6 08 10
Re/Hmoi Gid trj tinh toan K, ()

Hinh 3-17. So sanh hé sb truyén séng K, giita tinh toan va thuc do tai Tan Thanh.
3.3.4. Két qua ddnh gid théng sé séng tiv do dac hién truwong

& Trudie cong trinh M Sau cong trinh | Truedce cong trinh - B Sau cang trinh
30.0 1 25.0

a
Tén sudt (%)

10,0

0.0 I T 0.0 - I l | |

(4] a [/] a a aQ

Wy WS SR Spe el S o, %, %2, %%, %4, %, %%, %%,
3> s 53 67 ‘O» “1g 4 ‘I3 ‘55 6> "2 "9;

] a
07, "Os :
Qo5 Y2 ) 3
H1/3 (m) Hmax (M)

g
Hinh 3-18. Tan xuat xuat hién chiéu cao song Hi/s va Humax trudc va sau cong trinh
Hinh 3-18 thé hién tAn sut xuit hién cta cic con song tai diém do trude va sau cong
trinh, két qua cho thay tai diém do song trudc cong trinh (ST1) véi chiéu cao song
16n nhét tir Hmax=0.85+0.91m, véi chiéu cao tir He= 0.37+0.67m xuét hi¢n véi tan
suat 1on nhat tir 7+15%; tai diém do song sau cong trinh (ST2) chiéu cao séng gan
nhu nho hon 0.4m, con séng véi chiéu cao tir Hs= 0.19+0.37m xuét hién vi tin suat
16n nhat tir 10-24%. Diéu nay cho thay chiéu cao song trude cong trinh thay doi theo
su thay d6i mue nudce thily triéu va tan suat xuat hién trai déu voi chiéu cao song khac
nhau, nguoc lai tai diém do sau cong trinh chiéu cao song chu yéu thay doi tir He=
0.19+0.37m xuét hién véi tan suat 16n nhat, diéu nay cho thay loai dé KCR nay nhu
mot bo loc song, tri¢t ti€u nhirng con song 16n hon 0.4m va chi duy tri nhiing con
song sau cong trinh nhé hon 0.4m trong d6 séng c6 chiéu cao tir 0.25+0.31 xuét hién

v&i tan suat 16n nhat 1a 24%, vdi chiéu cao song sau cong trinh nho hon 0.4m s€ lam
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giam mirc d6 x6i 16 bd bién, tuy nhién loai coéng trinh ndy ciing khong chin hoan toan
nhiing con séng nhé ma van cho nhitng con séng véi chiéu cao tir 0.25+0.31 di qua
dé duy tri dong luc ven bd va méi trudng sinh thai phi hop cho su phat trién cia rimg
ngap man va cac loai thuy sinh ven bo.

Hinh 3-19 thé hién chu ky séng tai diém do trude va sau cong trinh Gmg voi tan sudt
xuat hién, két qua cho thay séng voi chu ky 4+7s xuat hién nhiéu nhét, diéu nay cho
thdy song tai khu vuc nay chi yéu 1 séng do gié mua sinh ra va truyén vao khu vuc
nay. Mit khac, chu ky séng tai diém do trude va sau cong trinh khong c6 su thay doi

16n, diéu nay cho thay vai loai KCR duc 15 it thay ddi chu ky song trudc va sau cong

\
trinh.
@ Tredc cong trinh - ® Sau céng trinh ® Trwdc cong trinh @ Sau cong trinh
45.0 30.0
40,0
150 25.0
23[).0 ‘i'-Z0.0
= 250 -
e k]
2 200 g =0
= =
# 150 - £ 100
10.0
5.0
5.0 II I
0.0 4 1 l- - . 0.0 -
L B T S T - T (- T T O S S S o R O N 7Y S T - N . ST TR S o Gy e s
PO I SR O T U L ol BN A kb PR
L T e e ) =
| M w - wn - g e - w
T1/3(s) Tmax (s)

Hinh 3-19. Chu ky song T1/3 va Tmax trude va sau cong trinh

o Trwdrc cong trinh - ® Sau céng trinh

0.0 2.0 4.0 6.0 8.0 10.0
Ty (s)

Hinh 3-20. Quan h¢ giita chiéu cao séng va chu ky séng
Hinh 3-20 cho thdy thém su khac biét rd rang vé chiéu cao séng c6 ¥ nghia trudc va

sau cong trinh, song sau cong trinh dao dong gan nhu nhé hon 0.3m, trong khi d6
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song trudce cong trinh chiéu cao tdi 0.55m, ngoai ra chu ky song van khong co6 su bién

d6i nhiéu tr 2+7s.
3.3.5. So sanh céng thirc thiét lgp véi cong thirc khdc

Hinh 3-21 thé hién so sanh giita cong thirc nghién ciru hién tai voi cac nghién
ctru trude day cua d’Angremond va nnk (1996) cho loai dé chin song da do truyén
thong, ctia Thiéu Quang Tuin va nnk (2018) trong du 4n AFD va Marcel R.A. van
Gent va nnk (2023) cho PGS dang than rong duc 10.

C6 thé thay cong thic thuc nghiém tinh toan xac dinh hé s truyén séng theo
nghién ctru ciia Thidu Quang Tuan va nnk (2018) trong dy 4n AFD cho trudng hop
PGS ¢6 KCR dinh hep cho két qua va xu thé kha gan véi két qua nghién ctu cua
NCS, tuy nhién két qua danh gia cho thay gia tri K, ciia nghién ciru AFD thién 16n.
Nguyén nhan 1a do su twong dong vé két ciu dé rong duc 16 va dinh hep, diéu kién
song va md hinh bai bién thi nghiém tuwong tu nhau trén cing mdt mang soéng, tuy
nhién d6 rong bé mit dé trong du an AFD 16n hon va chwa xét dén bé rong dinh dé
va do tham trong moi truong réng nén két qua thién 16n nhung xu thé 1a kha tuong
ddng. So sanh két qua ciia NCS véi két qua ctia Marcel R.A. van Gent va nnk (2023)
cho PGS dang than rong duc 16, c6 su khac biét 1én hon mic du 1a dé than rong duc
16 nhung hinh dang dé trong nghién ctru ctia Marcel R.A. van Gent va nnk (2023) 1a
dang dé ngdm va mai doc thoai hon (1:2) so véi két cdu dé TC1 thi nghiém nén hé sb
K ciing thién 16n. Nguoc lai véi gia tri K¢ ciia két cau dé da do trong nghién ciru cia
d’Angremond va nnk (1996) cho gia tri kha thap va phan bd kha phan tan khéng c6
xu thé 16 rang, diéu nay 1a do két cAu dé da do nén sy tiéu tin ning luong séng cao
hon. Nhu vdy, c6 thé thdy rang su trong dong vé hé sb truyén song cta 2 dang dé két
cAu than réng duyc 16 dinh hep trong nghién ctru hién tai va véi nghién ctru ctia Thiéu
Quang Tuén va nnk (2018) trong du 4n AFD thé hién su tuong dong rd nét. Truong
hop dé két cau da do va dé than rdng duc 16 mai thoai hé s6 twong quan kha phén tan

so voi s0 liéu nghién ctiru cua NCS.
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1.0
&P
0.8 4
og £58
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o 06 1 o
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o
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= * A Két qua nghién ciru
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@ + + O AFD
0.2 - $ 4 + d'Angremond 1996
O Marcel R.A. (2023)
+ ——Thure do = tinh toan
O-G T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Gia tri tinh toan K, (-)
Hinh 3-21. So sanh hé s6 truyén song giita cong thic trong nghién ctru hién tai va

cac cong thirc nghién ctru trude day.
3.4. Bién ddi vén téc qua dé KCR TC1

Pé xem xét anh huong cua d¢ KCR TC1 vo1 do r5ng bé mit (P1=20.7%,;
P2=15.2%) dén sy bién ddi van toc trude va sau d&¢ KCR, NCS so sanh vén tdc tic
thoi va van toc trung binh trudc dé tait WG5S va van tdc sau dé tai WG6 dé so sanh.
Déi voi loai PGS KCR 1a loai dé réng va duc 16 trén bé mit than dé nén khi song
truyén qua than dé din dén su thay dbi van téc dong chay do soéng trudc va sau cong
trinh, loai dé nay c6 nhiém vu giam séng va tao diéu kién dé bun cat di qua, do do
viéc xem xét sy thay d6i van tdc dong chay trudc va sau dé 1a can thiét dé danh gia
kha ning van chuyén bun cat va bdi ling sau dé, déng thoi day ciing 1a yéu t6 quan
trong dé danh su thay doi moi truong va hé sinh thai sau PGS.

Pé giam séng

WG1 234 WGEH,E40 WGE:E40 WGT

I Hi(m), Tp(s) . \ Mai hép
—‘ i | .fg Ht(m), Tp(s) thu séng
' i)

171 ' la 1

D

May tao séng

3.0m 10 Orre 7 _0n 1.75m 1.75m 4 0 1.5 5.0m
34mr

Hinh 3-22. So d6 bé tri vi tri do van tdc trude va sau cong trinh tai WG5, WG6
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H¢ s0 truyén van toc Kvmean 12 ty s6 gilta van toc trung binh phia sau so vdi van toc

trung binh truéec KCR TCl.

Vmean,t

%

KVmean -
mean,i

Hiéu qua gidm dong chay &y % dugc xéac dinh theo cong thirc:

V.
&, = (1 = Kymean) * 100% = (1 — 2" )+ 100%

mean,i
Vo6i:  Kvmean 13 hé sb truyén dong chay qua KCR (0 < Kw < 1,0)
& 1a hi€u qua giam dong chdy qua KCR ( 0 <&, <100%)

Vineani V& Vinean 140 Turot 12 van tdc trung binh phia trudc va sau KCR trong thoi

gian thi nghiém .
3.4.1. Qud trinh bién doi van toc ticc thoi tng véi cdc trang thdi lam viée ciia PGS

Pé xem xét anh huong PGS KCR dén su thay doi van toc trude KCR (tai vi tri WG5)
va sau KCR (tai vi tri WG6), Hinh 3-23 trinh bay su bién ddi gia tri van téc Gmg véi
3 gi tri myc nudc twong tng 3 diéu kién 1am viéc dién hinh cua dé 1a dé nho (Rc=10),
muc nude bang mit (R=0) va dé ngdm (Rc=-10) cho mot thong s6 song H12T15. Két
qua cho thay khi song truyén qua dé rong da 1am bién d6i gia tri van tdc, van tdc sau
cong trinh giam dang ké va nhiéu nhét Gmg véi truong hop dé nhdé Re=+10 gid tri van
tbc nho hon 0.15m/s so véi gia trj van tde trude cong trinh dao dong tir 0.25+0.4m/s;
diéu nay cho thay khi dé lam viéc & trang thai nho thi hiéu qua giam dong chay 1a kha
16n (40+63%). Truong hop muc nudce bang cao trinh dinh (Re=0) vén tdc sau cong
trinh ting dang ké so véi truong hop dé nho, dao dong 16n nhat khoang 0.25m/s so
v6i van tdc trude cong trinh 13 0.5m/s. Trudng hop dé 1am viée & trang thai ngam
R.=-10 chénh léch van téc trudc va sau cong trinh kha nho diéu nay 1a do soéng tran
qua dinh dé nén khong c6 sy suy giam nhiéu vé van tdc so véi 2 trudong hop con lai.

Diém dang chu y 1a tai WGS, van tc tai nhitng thoi diém song rat ¢o gia tri van tbc
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16n hon thoi diém song truyén diéu nay cho thdy anh hudng séng phan xa trude cong

trinh da lam gia tang dong chay trudc de.

- 0-60
E 030}
0.00 KR
0.30

0.60
0.60

0.30
0.00
0.30

0.60
0.60

0.30
0.00 &
0.30

060 1 | | 1 | | 1 1
400 405 410 415 420 425 430 435 440 445 450

Thei gian (s)

Van téc

Van téc (m/s)

Van téc (m/s)

Hinh 3-23. Su bién d6i gia tri van toc tai WG5, WG6 g véi 3 trang thai 1am viéc
cua BGS voi truong hop H12T151.
Hinh 3-24 thé hién hoa dong chay tai WGS5 (trudc KCR) va WG6 (sau KCR) tng véi
3 trang thai lam viéc ciia PGS cho truong hgp song HI2T15, hoa dong chay tai vi tri
WG5 trude KCR van toc dong chay tirc thoi kha 16n dao dong tir 0.1-0.4m/s va bién
d6i rat it ung voi 3 truong hop muc nude khac nhau, tuy nhién tai vi tri WG6 sau
KCR c6 su bién d6i rd nét van toc dong chay nho nhat ing véi trudng hop dé nho
Re=10 dao dong 0.025+0.1m/s khi muc nudc ting dan twong tmg Rc=0 va Rc=-10 thi
van toc dong chay ciing ting 1én dang ké tir 0.1-0.2m/s diéu nay cho thiy khi song
tran qua dinh dé (overtopping) thi van toc dong chay sau cong trinh gia ting dang ké.
Diéu dang cht y 13 dong chay tai WGS5 thé hién dong chay nguoc c6 xu thé 16n hon
dong chay xubi ca vé cuong do va gia tri diéu nay cang 1am rd thém rang song phan
xa trude cong trinh dd mot phan anh hudng tao ra dong chay nguoc 1am dong chay

ngugc gia tang cuong dJ va tan suat.
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Trang thai
WG6
WG5S
Thang gia Current Speeds in m/s I 0.25 < |U| < 0.3 0.075 < |U] < 0.1
tri van tée BV > 04 ENO0.2 <|U|<0.25 IEMO0.05 < |U| <0.075
T B35 < |Ul<0.4 0.15<|U|<0.2 | 10.025 < |U| <0.05
(m/s) BNO.3 < |U <035 0.1 <|U|<0.15 0 < |U| <0.025
Ghi chu: dong chay hudng Bac (N) 1a hudng vao bd va huéng Nam
(S) 1a hudéng ra bién

Hinh 3-24. Hoa dong chay tai WG5S va WG6 cho truong hop song H12T151.

3.4.2. Qua trinh bién doi vdn toc trung binh wng vdi cdc trang thdi lam viéc cua

DGS

Pé xem xét anh hudng cua cac thong sb song ung véi 3 trang thai 1am viéc cia dé
KCR TC1 dén qua trinh bién d6i gié tri van tdc trung binh trude va sau cong trinh.

Hinh 3-25 thé hién sy bién d6i van toc trung binh rét rd nét, khi chiéu cao song va chu
ky song cang gia ting thi van tdc trudc va sau cong trinh ciing gia ting twong ng
trong d6 voi truong hop dé nhd (Rc=+10) khi song ting chiéu cao tir H=12cm dén
H:=27 cm thi van tdc trung binh tai trudc cong trinh (WGS) ting dang ké tir Vimean
=0.115cm/s dén 0.17cm/s, nguoc lai van tdc sau cong trinh (WG6) gén nhu tang rat

it tir 0.045 dén 0.055m/s, hé sb suy giam dong chay trudc va sau cong trinh 1én dén
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trén €, = 50%. Diéu nay mot 1an nira khing dinh kha ning giam dong chay khé 16n
khi dé 1am viéc & trang thai nhé va 16 rdng trén bé mit than dé co vai trd quan trong
trong suy giam dong chay va nhu mét bo loc 1am van tc sau cong trinh bién doi rat

nho du song ting 1én dang ké.
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Théng sé séng (chiéu cao séng, chu ky song)
Hinh 3-25. Sy bién doi gia tri van tbe trung binh tai WGS5, WG6.
Truong hop dé ngdm (Rc<0) va muc nudc bang -dinh dé (Re=0) song mot phan truyén
qua than dé va tran qua dinh dé, do d6 su bién d6i van toc ca trudc va sau cong trinh
rat & nét, trong truong hop dé ngam (Rc=-10) thi khi chiéu cao song ting tir 12cm
dén 27cm van tdc sau cong trinh ting 1én tir 0,06+0.12m/s (gap gan 2 lan trudong hop
dé nhd) va van tdc trude cong trinh ting kha nhanh tir 0.08 + 0.17m/s. Diéu dic biét
1a tng v6i truong hop dé ngdm (Re=-10) séng gan nhu tran qua dinh dé thi van tdc
sau cong trinh 16n hon so véi truong hop dé nho va sy gia ting nay ¢ su tuyén tinh
v6i gia ting chiéu cao song. Tuy nhién, van tdc trudc cong trinh (WG5) c6 sy giam
nhe d6i v6i nhitng con séng nho He=0.12m trong khi nhiing con séng 16n Hy >=17cm
thi van toc van ting dong bién véi sy gia ting chiéu cao song, diéu nay co thé giai
thich khi truong hop dé nhd (Rc=+10) do séng phan xa trudc cong trinh 16n do do6 da
1am gia ting van tc dong chay khi séng rat tai vi tri trudc cong trinh so véi hai trudng

hop con lai.



113

3.4.3. Anh hwéng ciia chiéu cao lwu khong twong déi ciia dinh dé (Rc/Hm0,i ) dén
hé s6 truyén vin téc Kymean

Hé s6 truyén van tdc trung binh Kymean dugc tinh bang ti s6 vén tdc trung binh sau
cong trinh (WG6) / van tdc trung binh trudc cong trinh (WGS5). Hinh 3-26 thé hién xu
thé khi dé 1am viéc trang thai dé nho (Rc>0) thi hé $6 Kviean kha nho dao dong tir
Kvmean = 0.15+0.4 trong tmg hé s6 suy giam van toc &, = 60+85%. Khi dé 1am viéc ¢
trang thai ngdm (R.<0) song tran qua dinh dé hé s6 Kvmean ting 1én dang ké tir Kvmean
= 0.4+0.7 trong tng &, = 30+60% diéu nay kha twong déng voi hé sb truyén song K.
Hinh 3-26 ciing cho thiy c6 sy twong quan kha cao vé xu thé giita hé s6 truyén song
va hé s truyén van tdc tng v6i cac chiéu cao luu khong khac nhau.
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c mai
Hinh 3-26. Quan hé hé sb truyén song, van tdc trung binh va chiéu cao luu khong Re.
Hé s6 truyén song K va hé sé truyén van tdc Kvmean 12 nhitng dic trung thity luc cia
két cau dé rong khi song truyén qua KCR duyc 16 khong ngin can hoan toan song va
van téc dong chay ma van cho phép song, van tc dong chay truyén qua véi mot mic

d6 nhat dinh v6i hé sd giam van téc dao dong tir &y = 30+85%.
3.4.4. Qud trinh bién doi vin toc duwa trén két qua do dac tiv hién trwong

Dé xem xét anh huong cia PGS dén su thay doi van téc dong chay trude, sau cong

trinh va ngay khoang hé giita 2 dé, ba tram do vén tdc duoc bb tri nhu Hinh 3-27.
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Velocity (cmis)
M -0-20
[ =20-40
B >40-60
Il -60-80 &7 i
Hl -50-100 | s

Pe giam song

Hinh 3-27. Phan b6 van tde dong chay theo hudng tai vi tri do ST1, ST2, ST3

)

Cac két qua do dac dong chay tai tram ST1 trudc cong trinh, ST3 gitta cac tuyén cong
trinh va ST2 sau cong trinh dugc thé hién trén Hinh 3-27 va Hinh 3-28. Cac két qua
nay cho thy dong chay tuy kha nho véi cac gia tri bién thién mang tinh ngau nhién
va hau nhu khong dién ta mot xu hudng rd rang cia cac dic trung dong chay do thay
triéu chi phéi & cac pha nude 16n va nudce rong. Céc gia tri van toe dong chay dat cuc
dai tai ca dinh va chan tridu (Hinh 3-28). Dudi cac diéu kién song 16n, van toc dong
chay trén béi triéu khu vire nghién ctru cha yéu do tac dong cia song. Mic du van toc
dong chay va huong dong chay co6 su phan tdn, nhung cac huong thinh hanh cia dong
khi triéu dang va khi tridu rit ciing thé hién két qua tac dong cta thiry tridu. Tai vi tri
ST1, ST2 (Hinh 3-28), dong tridu & pha nude 16n va nudce rong hdu nhu ngugce nhau
v6i huéng thinh hanh Tay- Ty Béc & pha triéu dang va huéng Dong & pha triéu rut;
Trong khi d6, tai ST3, dong chay huéng Tay -Tay Bac 1a hudng thinh hanh khi triéu
dang, cling tuong ty nhu hudéng dong tai ST1. Tuy nhién hudng dong chay thinh hanh
trong pha triéu rit tai ST3 12 huéng Pong Nam, hoi khac so v6i hudng chinh tai ST1.
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Sy 1éch huéng dong chay khi tridu rat tai ST3 so voi tai ST1 1a do su chi phdi boi
hudng dong chdy hinh thanh tai ctra dé (gitra khoang hé cua cac doan BGS).

Tai ST2 (Hinh 3-28) sau cong trinh, mic du gia tri van tdc dong chay kha nho (hau
hét nho hon 30 cm/s) va cac huéng dong chay kha phan tan, nhung hudng chinh cia
dong chay trong pha triéu dang va pha triéu rat ciing kha twong dong véi cac hudng
chinh tai tram ST1. Nguyén nhén 13 do két ciu dé nay 1a rdng vdi 16 réng phan bd
déu trén mit dé do d6 anh huong cua dé dén hudng dong chay 1a rat nho va chu yéu
1am suy giam van toc dong chay sau dé, PGS di lam suy giam vén téc dong chay
khoang trén 50% diéu nay phu hop véi két qua mo hinh vat Iy trong muc 3.2 va mo
phong md hinh toan trong nghién ctru Lé Xuan TG va nnk (2022¢) [81], van tbc tai
khu vyc sau cong trinh xudng con 20-30cm/s so voi van tdc dong chay trudc cong
trinh tir 50+60cm/s. Do d6 dong chay sau dé gan nhu khong thay d6i huéng so véi
trudc dé ma chi suy giam cuong do tao diéu kién giy boi ling. Piéu nay ching to
PGS rdng it anh huong dén madi trudng khu vuc phia sau.

Vian toc dong chay tai diém ST3 Hinh 3-28 tai ctra dé ciing khong thay d6i nhiéu so
v6i tai diém ST1 trude cong trinh, gia tri dong chay 16n nhét ciing dao dong tir 0.5-
0.6m/s. Diéu nay kha thu vi dbi véi loai dé KCR 1a khong 1am gia ting 16n van tdc
dong chay tai ctra dé ca khi tridu 1én va triéu rat. DSi véi nhimng loai PGS két cdu dé
dic thi van toc dong chay tai cira dé kha 16n tang 1.25 1an so vdi hién trang (Lé Xuén
Ta va nnk (2022¢) [81].
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Hinh 3-28. Biéu dd theo thoi gian cua dao dong muc nudc tai vi tri ST1 va van tdc
dong chay tai vi tri ST1 (phia trude cong trinh), ST2 (phia sau cong trinh) va ST3

(khoang trong giira cac tuyén cong trinh).

@mST1l mST3 mST2

Tén suét (%)
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Van téc (cmis)

Hinh 3-29. Tan xuat xuat hién van téc dong chay tai vi tri do ST1, ST2, ST3
Hinh 3-29 thé hién tin xuit xut hién van toc dong chay tai vi tri do ST1, ST2, ST3,
c6 thé thiy 10 rang tai diém ST2 sau cong trinh hiéu qua giam dong chay 1a rat 16n,
tan suat xuat hién nhiéu nhat 32% véi van téc V< 5 (cm/s) va van tbc V< 30 (cm/s)
1a chiém tan suat xuat hién 16n tir 5+17%. Trong khi van tdc dong chay tai cac vi tri
ST1, ST3 1a khé tuong déng vé gia tri va tan suit xuat hién, tan suit xuit hién 16n

nhat 13 5+17% cho cac van tdc 15<V< 25 (cm/s).

bé xem xét qua trinh bién do6i van toc trudc va sau cong trinh, hé so truyén van toc

trung binh Kvimean durge dua ra dé xem xét.
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Trong d6: Vi: Van tdc dong chay trung binh sau cong trinh

Vi: Van téc dong chay trung binh trudc cong trinh
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Hinh 3-30. Biéu do véan tdc dong chay trung binh theo cac hudng

Két qua trén Hinh 3-30 cho thiy van tdc trung binh tai cac tram do trudc cong trinh
(ST1) dao dong tir 0.2+0.35m/s, van téc dong chay trung binh sau cong trinh (ST2)
giam dang ké chi con 0.05+0.15m/s.
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Hinh 3-31. Biéu d6 hé sd truyén vén toc theo cac hudng
Hinh 3-31 thé hién hé sb truyén van téc Kv theo cac huéng dong chay khac nhau,

danh gia cho s6 li¢u do dac van tdc tai cac vi tri:
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- Kvi = V(st2)/Vist1y; tinh cho diém trude cong trinh ST1 va sau cong trinh ST2

- Kva2 = V(s13)/V(st1); tinh cho diém cira dé giam song ST3 so sanh voi vi tri sau cong
trinh ST2 .

Két qua phan tich cho thdy hé s truyén van tdc tinh toan dao dong tir Kvmean =
0.25+0.65. Diéu nay thé hién khi séng tuong tic v6i cong trinh van téc dong chay
trudc va sau cong trinh bi giam dang ké trung binh gan 50% két qua nay ciing phu
hop véi két qua phan tich tir do dac thi nghiém mé hinh vat 1. Piéu nay cho thay
hiéu qua giam vén tdc dong chay sau cong trinh tao diéu kién dé bun cat bdi ling sau

cong trinh.
3.5. Ung dung PGS KCR TC1 tai Tién Giang
3.5.1. Piéu kién tw nhién khu vwe bo bién Tién Giang

Khu vuc ven bién Go Cong- Tién Giang c6 cao trinh ddy bién viing ven bo dao
dong trong khoang -0.5m dén -1.5m, bai c6 d6 doc thoai khoang 1/2000. Khu vuc
nay kep gitra 2 song Ctra Tiéu va song Soai Rap ddy 1a ngudn cung cap phu sa cho
bo bién nay. Song tac dong vao bo bién theo hudng Pong, Pong Béc véi chiéu cao
Hs = 0.5+1.5m day l1a hudéng hudng tac dong ctia mua gié chudng va la mot trong
nhirng nguyén nhan chinh khién cho bo bién khu vuc nay bi xdm thuc manh mé. Theo
sb lieu théng ké muc nudc khu vyc nay (Tram Vam Kénh) myc nude triéu cao nhat
+1.73m va thap nhat -2.1m. Dia chat cong trinh khu vuc nay nhu sau: Lop la: Cat
mau xam xanh bé day khoang 1.0~1.2m va dién phan b6 déu trén bé mat; Lp 1: Bun
dét sét binh thuong, déo trung binh, mau xadm nau, xam xanh, doi chd ¢6 14n cat, bé
day khoang 10+11.0m, géc ma sat trong ¢ = 02°50" + 03°02"; lyc dinh C = 0.054 +
0.056 kG/cm? day 1a 16p dat yéu. Lop 2: Dat sét binh thuong 13n cat, déo trung binh,
mau nau vang, xam tring, xam xanh, nau do, trang thai déo mém dén nira cting gbc
ma sat trong @ = 13°15" + 13°51"; lyc dinh C = 0.228 + 0.242 kG/cm?.

Khu vuc bd bién Go Cong Pong tir cira song Soai Rap dén cira Tiéu, c¢6 chiéu
dai khoang 20 km, 13 doan bd c6 hinh thai kha dic biét, tuyén bd kha thang va cé
huéng bo hudéng Bac — Nam. Két qua phan tich dién bién bo bién Bang 3-1 cho thay
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trong khoang thoi gian tir nim 1980-2018 hau hét doan bo bién Go Cong Pong - Tién
Giang xay ra x6i 16 manh chiém uu thé so v6i boi ling, dién tich x6i 16 14 hon 600ha,
duong bo binh quan da 14n sdu vao dat lién gan 500 m, tbc d6 x6i 10 trung binh khoang
hon 15 m/ndm 1am mat rimg ngdp man ven bién va de doa dén an toan va 6n dinh

tuyén dé bién Go Cong.

Dién tich x6i, bdi khu vire 1 - Tién Giang

(ha)
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150 - X
Boi tu

100 - mXoilo
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1980-1990 1991-1995 1996-2000 2001-2005 2006-2010 2011-2015 2016-2018
Giai doan

Hinh 3-32.Dién tich x6i, bdi khu vire bo bién Go Cong Pong tinh Tién Giang

Hinh 3-33. Dién bién bo bién tir 1990-2018 (trai) va sat 16 bo bién Go Cong (phai)
Do d6, can thiét phai co giai phap cong trinh bao vé b bién va khoi phuc rimg ngap min
cho khu vuc nay.

3.5.2. Phén tich lwa chon gidi phdp bdo vé bo bién Tién Giang

Déi véi khu vuce bo bién GO Cong — Tién Giang bén trong 13 tuyén dé bién di xay
dung, nang cip véi cao trinh +3.5 + +4.0m, phia ngoai bién rimg phong ho dang bi
sat 10 va suy giam dai rung ngdp man. Do do, vdi khu vuc nay ap dung giai phap bao

vé bor bién da tAng nhu trinh bay muc 2.2.1 bao gdm céc thanh phan: PGS phia ngoai,
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rimg ngdp man va tuyén dé bién hién hitu bén trong, sau khi rimg ngap min duoc
phuc héi tiép tuc md rong dién tich rimg ngap min ra phia bién va doi tuyén DGS ra
phia ngoai theo céc giai doan trén hinh Hinh 3-34. Trong nghién clru nay, s€ dua ra

bai toan tinh toan thiét ké PGS xa bo thanh phan dau tién trong hé thdng bao vé bd

bién da tang.

Giai doan 1 Giai doan 2 Giai doan 3 e

Dién gio

Rirng ngép man
trudng thanh

Hinh 3-34. So hoa céc giai doan phuc hdi va mo rong rirng ngap man ven bién két

hop DGS xa bo
3.5.3. Tinh toan cao trinh dinh DGS

Cao trinh dinh DGS tinh theo yéu cau giam séng xéac dinh theo cong thirc sau:
Zi=7Zp +Re (3-6)
Trong do: - Zyp 1a cao trinh myc nude bién thiét ké trong diéu kién gi6 mua
- Re¢ 14 chiéu cao luu khong tur dinh dé dén muc nudc thiét ké duoc tinh

toan thir dan tir cong thirc thiét 1ap K

_ Rc Besr ‘0-11[ _ (—0.485)]
K, = —0112 7= +0.765 (B2LL) 1 —exp =

- Trudng hop dé ngdm: Besr = Bain

- Truong hop dé nho: Berr = Bainn + 2. Rc .cot a
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Vi diéu kién séng, muc nude tai khu vuc bo bién Tién Giang cac thong sb dé
tinh toan va thiét ké cao trinh dinh dé dugc thé hién trong Bang 3-5, Bang 3-6 va
Phu luc 4 dinh kém.

Bang 3-5. Tong hop céc thong s6 thiét ké PGS

Théng s tinh toan thiét ké | Gia tri Ghi chu
Muc nuée thiét ké (m) +1.55 Theo phu lyc tinh toan PL4
bo sau nudc trude dé d (m) 1.7 Muc nudc thiét ké - cao trinh bai
Chiéu cao song & nude sau Himo (m) 1.5 Song gié mua Pong Bac PL4
Chu ky séng ¢ nude sau Tp (s) 5.0
Chiéu cao séng thiét ké trudc dé 0.9 Tinh truyén séng tir nude sau
Hinoi (m) ' vao chan cong trinh PL4
Chiéu cao séng 16n nhét trude dé 138 Hmax =1.53 Hmoi
Hinax (l’l’l) ‘
Chiéu cao song sau dé Humoy (M) < Yéu cau giam song dé trong
[Hino,t] 0.4 rung ngdp man theo TCVN-
10405-2020.
Hé s6 truyén song cho phép [Ki] 0.44 = Hinot/ Hmoi
Béang 3-6. Tinh toan cao trinh dinh dé
HmOi | HmOt
trtroc sau TmO Re Rc/H Byt | Bug/d Kt [K] 74 Ghi
cong | cong -1 [m] m0 P [m] ] Som | tinh cho [m] chil
trinh trinh [s] [-] toan | phép
[m] [m]
Khoéng
0.9 04| 50| -050| -0.56| 888 | 0.70 | 0.41 | 0.023 | 0.70 | 0.44 | 1.05 | dat
Khoéng
0.9 0.4 5.0 ] 0.00 0.00 | 8.88 1 0.70 | 0.41 | 0.023 | 0.64 0.44 | 1.55 | dat
Khong
0.9 0.4 50| 0.30 033 | 8.88 | 097 | 0.57] 0.038| 0.55 0.44 | 1.85 | dat
Khoéng
0.9 0.4 50| 0.50 0.56 | 8.88 | 1.15| 0.67 | 0.038 | 0.51 0.44 | 2.05 | dat
0.9 0.4 5.0 | 0.92 1.02 | 888 | 1.52 | 0.89 | 0.038 | 0.44 0.44 | 2.47 | Pat
0.9 04| 50| 1.00| 1.11 888 | 1.59| 094 | 0.038 | 0.43 | 044 | 2.55 | Pat
0.9 04| 50| 150 1.67 | 888|204 | 1.20| 0.038 | 0.35| 044 | 3.05 | Pat
0.9 04| 50| 200 222|888 |248 | 1.46| 0.038 | 028 | 0.44 | 3.55 | Pat

Dua vao két qua tinh todn & Bang 3-6, cao trinh dinh dé€ lya chon 1a +2.5m
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3.5.4. Thiét ké mdt cit ngang

Xéc dinh chiéu dai bao vé chan cong trinh
Kich thuéc chiéu dai bao vé chdng x6i chan dé dugc tinh theo cong thirc VanderMeer:
L = max {3Hmax; 0,4h}
Trong do:
L : chiéu rong pham vi gia c6 d4 chan cong trinh
h : Chiéu sau nudc tai chan cong trinh
Hs : Chiéu cao song thiét ké 16n nhat
L =max {3*1.38;0.4%1.93}=4.14 m

Chon chiéu rong bao v¢ chan cong trinh L = 5.5m

1345

1 150 : 400 : 250 : 400 : 150 :
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3.5.5. Két qud do dac vé trao déi tram tich lo litng

Pé KCR dugce thiét ké cho trim tich di qua dé day nhanh qua trinh ling dong tram
tich sau dé va phuc hodi rimg ngp min, ngoai ra ting cuong kha ning trao ddi méi
truong nude dam bao chét luong nude trude va sau cong trinh duge tuan hoan. So d6
b tri vi tri khao sat thuc dija tai xem Hinh 2-27.

Hinh 3-37 va Hinh 3-38 cho thiy trén tram do phia truéc (ST1) va sau cong trinh
(ST2), céac gia tr1 do duc tai tram ST1 va ST2 c6 su chénh 1éch kha ro mac du dai do
duc chiém wu thé tai hai tram déu & muc cao, tir 300 + 350 mg/l tai ST1 va tur 250 +
300 mg/l tai ST2. Gia tri do duc tram ST1 dao dong trong khoang 126 + 776 mg/l;
trong khi d6 do duc tai tram ST2 thay doi trong dai 79 + 704 mg/l. Gia tri do duc
trung binh tai ST1 va ST2 1an luot vao khoang 411 mg/l va 333 mg/l. Cac sb liéu nay
minh ching 6 rang, cing véi sy suy giam nang luong song gitta hai vi tri trudc va
sau cong trinh, bun cat lo ling cling ¢6 xu thé suy giam. Su suy giam ham luong bun
cat lo limg tai vi tri sau cong trinh cho thay kha nang bun cat lo ling bi bay lai phia
sau cong trinh. Piéu nay c6 thé duwoc minh chimg tir sy bdi lang cia cao do dia hinh
bai ¢ phia trudc va sau cong trinh va trong qua trinh quan trac thuc dia v6i loai trAm
tich day & phia sau cong trinh chil yéu bun-sét, chiéu day bdi lang sau cong trinh day

0.3+0.5m.
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Hinh 3-37. Sy bién d6i theo thoi gian ctia ham lugng bun cat lo ling (d6 duc) va

dao dong muc nudc tai tram ST1 va ST2.
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Hinh 3-38. Phan bd tan suét cua bun cat lo lung tai tram ST1 va ST2.
Phan bd tan suét ctia bun cat lo ling tai tram ST1 va ST2 trén Hinh 3-37 cho théy dai
d6 duc chiém wu thé trong khoang 300+350 mg/I tai ca hai tram do.
Bang 3-7. Cac gia tri théng ké vé bun cat lo limg (d6 duc, don vi mg/1) do dugc tai

tram ST1 (trude cong trinh) va ST2 (sau cong trinh).

Gia trj thong ké Do duc (ST1, mg/l) | PO duc (ST2, mg/l)
Lén nhat 776 704
Nho nhét 126 79
Trung binh 411 333

Véi ham lugng bun cat truyén qua dé rong va boi lang bén trong cho thay chiic ning
phu hop cua loai dé ciu rdng trong viée cho bun cat ngoai bién di xuyén qua cong
trinh va boi ling phu sa & phia sau véi chiéu day kha 1on, ddy 1a diéu kién thuan loi
dé cai tao dat va khoi phuc rimg ngdp min sau cong trinh. Theo nghién ciru cia
(Wenterwerp va nnk (2013) [112]; Truong Hong Son va nnk (2017) [105]) thi chiéu
day bun cat tich tu trong khoang 30-50cm 1a phut hop cho su duy tri va phat trién rimg
ngap min. Cao trinh bai bdi phia sau PGS trung binh tir 0.2 + 0.6m day 1a cao trinh
nam trong khoang tir muc nude bién trung binh dén muc nude triéu cao nhat rat thuin

loi cho rimg ngap man phat trién theo nghién ctru Alongi, (2009) [41].
3.5.6. Hiéu qua gy béi tao bii

Dé danh gia mirc do boi ling sau cong trinh, Hinh 3-39 thé hién sb liéu do dia hinh

tai mat cat MC1 trong 6 dot khao sat cho théy xu thé bdi tu dién ra & phia sau cong
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trinh 5 rét. Chiéu day bdi ling sau 5 nam tir 0.8 = 0.9m, trong khi khu virc phia trudc
cong trinh, cao trinh ddy hau nhu it thay doi. Piéu nay minh chimg 13 rang cong trinh
da phat huy tac dung trong viéc bay tram tich va gdy bdi phia sau cong trinh va dic
biét 1a sy hi€n dién ctia cong trinh duwong nhu khong lam anh huong dén cao trinh bai

triéu ¢ phia ngoai.
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Hinh 3-40. Cao trinh bii bién doi tai cac mat cit sau PGS & Tan Thanh
Hinh 3-40 thé hién su bién ddi cao trinh bii phia sau cong trinh tai 6 diém (1-6 1a tir
bo ra cong trinh gidm song) trén 3 mat cit quan tric & TAn Thanh sau 5 thoi diém

khao sat (12/2022+ 6/2024) két qua cho thay cao trinh bai boi tang 1én kha nhanh sau
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nam dau xay dung va dan 6n dinh & cic nam tiép theo tai cao trinh +0.8 ~ 1.2m. Tai
vi trf 5, 6 ngay sau cong trinh cao trinh bdi lang cao hon, so v6i cac diém con lai, cao
trinh boi lang c6 xu thé giam dan tir phia gan cong trinh vao dén bd bién. Vi cao
trinh bai 6n dinh +0.8 + 1.2m dam béo thoi gian phoi bai > 8+12h ¢6 thé tién hanh
trong va khoi phuc rimg ngap min dé ting kha ning bao vé bd bién va giam song.
Két qua quan tric bdi ling sau cong trinh & Con Cong cho thay (Hinh 3-41) sau 5
nam dua vao st dung chiéu day bodi lang dat 1.08m, trong d6 chiéu day boi ling sau
niam dau kha 16n 0.54m cac ndm sau chidu day bdi ling ting dan dén cao trinh bai 6n
dinh.

TC1
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Hinh 3-42. Hiéu qua gay boi tao bai cia PGS Tan Thanh theo thoi gian
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Hinh 3-42 cho thiy hiéu qua gy boi tao bii sau cong trinh theo thdi gian 3/2022 cong
trinh vira hoan thanh sau 3 thang va thang 6/2023 sau 1.5 ndm c6ng trinh di vao s
dung, bai bdi hinh thanh ngay sau PGS va phia gan bo 13 & nét nhat, hinh dang bai
bdi cling phan bd kha déu do than dé rng va bun cat xuyén qua dé boi phia sau cong
trinh trén toan tuyén, diéu nay cho thiy dang KCR nay cho hinh dang bai bdi khac
hédn véi nhitng loai dé két ciu da do truyén thdng cho dang duong bd sau cong trinh
hinh "Tombolo" hay "Sallent" 1a do séng nhiéu xa tai cac cira dé tao ra nhitng hinh
dang nay. Mit khac, v6i bii boi sau dé KCR phéan bd déu thi viée trdng va khoi phuc
ring ngdp min rat thuan lgi va phan bd déu trén toan bo dién tich bai sau PGS lam
gia tang dién tich va hiéu qua giam song cua giai phap bao vé bo bién da ting trinh
bay & muc 2.2.1 t6 hop dé va ring ngap man nham giam x6i 1& bd bién.

3.5.7. Hiéu quad khoi phuc rieng ngdp man va hé sinh thai

Vé khia canh moéi trudng sinh thai, cau kién giam séng khong chi giam thiéu ti da
x6i 16 bo bién nhung van phai dam bao qué trinh trao d6i méi trudng cho cac loai
sinh vat bién gan bo, cac loai phu du va nhuyén thé nhu cua, dc, hau...co thé sinh
séng & cac khu vuc bii boi ¢6 su trao ddi vé nuéde va thie an.

Ngoai ra, cau kién dam bao murc do luu dong cuia nudce dé cac mam cay ngap man co
thé di chuyén va cim vao bai bdi dé sinh truong va phat trién. Néu ciu kién qua kin
va khong c6 kha ning trao d6i va 1am giau dinh dudng cho nén phu sa bdi sau dé thi
cay ngap min ciing khong phat trién dugce. Mot yéu t khac 1a bai boi sau dé bao gdm
ca thanh phan bun va cat nén tinh c¢b két cao, cac ciy ngdp man ciing d& dang bam ré
va sinh trudng tot, ngoai ra chiéu cao dé dii cao dé bao vé cay non khi bi séng danh
vao mua bién dong. Do vay khi tinh toan thiét ké cAu kién giam song, ngoai cac yéu
cau vé giam song, 6n dinh cong trinh 1am viéc trong diéu kién cuc doan can phai tinh
dén yéu tb trao ddi méi truong, khoi phuc hé sinh thai va 1am giau dinh dudng cac
bai boi dua trén yéu td 1am sinh cua ring ngap man. Viéc bd tri cong trinh giam song
dam bao nang luong song tdi by khong gay sat 16 bd nhung van dam bao van chuyén
bun cat vao bii gan phia bo, khong chi bdi dip sau cong trinh can duoc nghién ciu

chi tiét. Viéc khoi phuc rirng ngdp man va h¢ sinh thai khong chi phu thudc vao BGS
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xa bd ma can két hop cac giai phap khac mot cach tong thé nhu thiét ké bao vé da
tang, nhu hang rio tre, rimg ngap mian mdi tang cd chirc ning riéng s& phat huy tong
thé quan 1y bo bién. Loai cdu kién rdng nay dap tng mot cach day du kha ning két
hop véi cac giai phap khac trén ciing tuyén.

Két qua phuc hdi rimg ngap man & Con Cong va Tan Thanh sau khi xay dung cong
trinh cho thay hé sinh thai dudi nudc dang dan phuc hoi nhiéu loai thuy sinh dang
dan phat trién dudi tan rung ngap man, 1a tin hiu tich cyc cho théy hi€u qua cia cong

trinh trong viéc phuc hi hé sinh thai ven bién (xem hinh anh Phu lyc 5).

Hinh 3-43. Cay mam dang phuc hoi phia sau PGS Tan Thanh sau 2 nim

Hinh 3-44. Qua trinh phuc hoi rimg ngap man va hé sinh thai & Con Cong — Tién

Giang sau 4 nam xay dung.
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3.6. Két luin Chuwong 3

Chuong 3 thé hién két qua nghién ctru sau:

1. Panh gia duoc su bién doi phd song khi co cong trinh PGS KCR TC1, anh
huong cia cac yéu td dén hé sb truyén song K qua ¢¢ KCR TC1 bao gdm: Chiéu cao
lru khong tuwong dbi (Re/Hmo,); (i) Bé rong twong d6i ( Bew/d); (iii) D6 dbc song
(Som), (iv) do rdng bé mit cua két cu (n) hay do thim hiéu dung trong méi truong
rong (Ps). Nghién ctru di phan tich dugc qua trinh bién d6i van toc dong chay (van
tc tie thoi va van tdc trung binh) do song truyén qua dé KCR TC1, hiéu qué cua dé
KCR TC1 lam suy giam vén toc dong chay &, = 30+85%.

2. Nghién ctru xdy dung duoc cong thirc thuc nghiém tinh toan hé sé truyén
song qua cong trinh d&¢ KCR TC1 sir dung phuong phap phan tich hoi qui v6i bd sb
liéu thi nghiém (70 kich ban). Phuong trinh (3-5) dugc xay dung c6 s¢ khoa hoc,
duogc kiém dinh véi sb liéu thuc do trong bé song (3D), so sanh danh gia véi cac két
qua do dac hién truong mo hinh ti 1€ 1:1, ddm bdo dod tin cay va co thé ung dung vao
trong thyc tién dé tinh toan thiét ké dé KCR o PBSCL.

3. Ung dung cong thuc thiét 1ap tinh toan thét ké dé KCR TCI tai Tan Thanh,
Go Cong, Tién Giang, tir d6 do dac danh gi4 hién trudng cho thdy KCR TC1 da thuc
hién chirc niang giam song, dong chay, chong x6i 16 bd va cho phép cac loai bun cat

hat min di qua cau ki€n nham tao bai sau cong trinh, tir 6 dé tai sinh rirng ngap man.
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KET LUAN VA KIEN NGHI
1. Két ludn

1.1. Ludn 4n d tong quan nhitng thanh tyu nghién ctru trén thé gidi, trong nude
vé cac giai phap bao vé bo bién trong d6 trong tam 1a PGS KCR, tong quan vé cong
thirc truyén song qua mot s dang KCR, tir d6 dé ra huéng tiép can cua lun 4n di sau
vao viéc nghién ctru truyén séng, dic tinh thuy lyc ciia loai PGS KCR TCl.

1.2. Luén an di xay dung duoc co s khoa hoc cho tinh toan truyén séng qua dé
KCR TC1 bang phuong phap thi nghiém mé hinh vt 1y trong mang séng (2D) va bé
song (3D) va do dac hién trudng kiém dinh két qua, xay dung cong thirc tong quat vé
truyén song qua dé KCR TC1.

1.3. Két qua nghién ctru di phan tich dugc thong s6 lién quan dén hé sd truyén
song nhu dic tinh hinh dang dé KCR, thong s6 song, su bién doi van téc dong chay
trude va sau KCR xay dung duge cong thirc truyén song qua KCR TCI, ung dung
giai phap dé KCR TC1 cho bd bién PBSCL. Luan 4n ciing di do dac hién trudng
danh gia hiéu qua cong trinh vé giam song, dong chay, boi lang va phuc hoi hé sinh
thai rimg ngap man ¢ bo bién Tan Thanh - Go Cong, Con Céng — Tan Phu Pong tinh
Tién Giang v&i ddy du co sé khoa hoc minh ching, dam bao d tin ciy va co kha

ning ung dung két cau TC1 vao trong thuc tién cho khu vuc ven bién & PBSCL.
2. Nhirng dong gép méi cia ludn an

2.1. Panh gia dugc anh huong ciia cac yéu t6 dén hé sb truyén song K qua dé
KCR TC1 bao gém: Chiéu cao luu khong twong ddi (Re/Hmo,); (i) Bé rong twong d6i
( Berr/d); (iii) Do dbc séng (Som), (iv) d6 rdng bé mat cta két ciu (n) hay d6 thadm hiéu
dung trong méi truong rong (Py), su thay doi van toc dong chay khi song truyén qua
dé dé KCR;

2.2 Xay dung duoc cong thirc thue nghiém tinh hé sb truyén séng (K¢) qua KCR
TC1 cho khu vuc ven bién DPBSCL tir két qua thi nghiém mé hinh vat 1y trén mang

song 2D va kiém dinh trén bé séng 3D, md hinh thuc té ti1¢ 1:1.
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R, Besr\ oM —0.485
K, = —0.112H + 0.765 (Pf p ) 1—exp

mo V SOm

Pham vi ung dung cua cong thirc:

= —1.07 + 1.93; So, = 0.021 + 0.087
mo,i
B

‘;ff = 0.14 = 1.263; K, = 0.3 = 0.80

P1=20.7%; P>=15.2%

3. Kién nghi

Trong nghién ctru luan 4n, xay dung cong thirc truyén séng qua KCR TC1 dua
trén thi nghiém trong mang séng va bé song v4i phuong truyén séng vudng goc voi
cong trinh., Thyc té hién truong song tac dong vao cong trinh theo nhiéu hudng khac
nhau, c6 nhiéu dong , do do, can nghién clru tac dong cia hudng song xién dén cong
trinh dé xay dyng cong thirc truyén séng voi nhiéu huéng khac nhau.

Nghién ctru méi han ché bd tri cac loai 16 rdng trén bé mit dé véi dudng kinh
hinh tron va xép theo hang, do d6 cin c¢6 nghién ctru bd hinh dang khac nhau (hinh
tam giadc, chir nhat...) va cach bd tri khac nhau trén bé mit cu kién, voi cac do rong
bé mat khac dé danh gia hé s truyén song, song phan xa, tiéu tan.

Can nghién ciru hinh théi bdi lang sau cong trinh PGS KCR TC1, qua trinh phat
trién dudng b, bai, hinh dang bii bdi sau cong trinh so sanh véi cac dang PGS truyén
théng nhu dé da do, thung chim than dé dic.

Nghién ctru danh gia qua trinh thay doi moi truong, hé sinh thai dong thuc vat
dudi nudce, hé sinh thai rung ngap man trude va sau khi xay dung cong trinh. Tur do
c¢6 ké hoach trién khai trong rimg va di doi tuyén dé ra ngoai dé tiép tuc mo rong dién

tich rung ngap man.
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https://www.youtube.com/watch?v=BURR2Sm35NA
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PHU LUC

Phu luc 1. Théng s6 may do dac hién truong

May do song nudc | May do hudng va tdc B6 tri may do hién truong

nong do dong chay

- May do song nudc ndéng: May tu ghi song st dung 2 dau do Wave Gauge Blue
(WGB), May do cac thong sd vé song (d6 cao, chu ky, bién do) v6i tan sb tir 1Hz dén
32Hz va do myuc nudc, d§ chinh xac: = 0.05% cua gia tri do.

- May do hudng va tbc do dong chay tu ghi INFINITY EM. Model: AEM-USB

(https://www.jfe-advantech.co.jp/eng/products/ocean-infinity.html)

Hang sx: JFE Advantech — Nhat. Infinity EM 1a mt thiét bi ghi dong dién tir. Thiét
bi cho phép do dong 2-D chinh x4c cao ngay ca & diéu kién tan xa thip. Pham vi do
van tde tir 0 dén + 500 cm/s.

Bang 1. Bang thong s6 may va sai s6 cho phép khi do dac

Mode! AEM-USB/CAR/CAD

Parameter Velocity Direction Temperature

Principle 2-D electromagnetic velocity sensor Hole element Thermistor

Range Oto £500 cm s 0 to 360° -3t045°C

Resolution 0.02cms”’ 0.071° 0.001°C

Accuracy ++1cm s’ or+2% (0 to £60 cm 57) +2° +0.02 °C (310 31 °C)

- May do tong luong tram tich lo ling (TSS) duoc thuc hién bing cach sir dung hai
cam bién d6 duc (cam bién VisoTurb® 700 IQ va ViSolid® 700 IQ, WTW).


https://www.jfe-advantech.co.jp/eng/products/ocean-infinity.html
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Phu luc 2. Phuwong phap phén tich hdi quy va cac thong sé danh gia dé chinh xac

ciia két qua tinh toan va thue do.
1. Co sé 1y thuyét ciia phén tich hdi quy trong luin an

Trong cic bai toan thily lyc — cong trinh bién, nhiéu hién twong vat Iy c6 quan hé phi
tuyén, da tham s6 va chiu anh huéng dong thoi cua hinh hoc, séng va dic tinh két
ciu, hinh dang, d6 rong. Do d6, viéc xay dung cic cong thirc giai tich thuan tiy
thudong gip nhicu han ché. Do d6, trong nghién ciru nay sir dung phuong phap phan

tich hoi quy.

Phén tich hdi quy 1a mot phuong phap thong ké cho phép:
e Xac dinh mdi quan hé dinh luong gitra bién phu thudc va céac bién doc lap
o UGc lugng cac hé s6 ctia mé hinh duya trén sb liéu thuc nghi¢m
o Daénh gid mac d6 phu hop va do tin cay cua cong thirc thuc nghiém

Trong nghién ciru ndy, hoi quy dugc sir dung dé xay dung cong thirc thuc nghiém xac

dinh hé s truyén song K dua trén dir liéu thi nghiém.

2. Lwa chon dang ham hdi quy

2.1. Bién phu thujc

- K¢ hé s6 truyén song, dic trung cho ty 1& ning luong song truyén qua cong trinh.
2.2. Cdc bién djc lgp

Dua trén phan tich thir nguyén, co s¢ vat 1y va cac nghién ctru trudc, cac tham so

anh huong chinh duoc Iva chon g@)m:

- Re/Humo: cao trinh twong ddi cta cong trinh

- Pr.B/d: tham s tong hop hinh dang két cau — do rong
- Smo: d6 ddc song dac trung

2.3. Dang ham dé xudt

Dua trén:
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- Xu thé tuyén tinh cua K, theo Re/Hmo
- Anh huong phi tuyén cua cac tham sd két cau (Pr.B/d) va song (Smo)

Mo hinh héi quy phi tuyén duoc dé xut dudi dang:

1_p<m)]

Trong d6: Cac hang sb thuc nghiém aj, as, duge x4c dinh bang phuong phap hdi

R B a3
Ke= o=+ a; (B =)
mo

quy v&i cac s6 liéu thi nghiém tor m6 hinh vat 1y véi 70 thi nghiém. Gia tri a3, a4 1a
cac gia tri xac dinh bang phuong phap do tim thir dan theo céc to hop dé cong thirc
phul hop nhat v&i bd sb lidu thi nghiém. Ung véi mdi gia tri as s& c6 mot chudi gia
tri a3 gia thiét dé phan tich hoi quy va chon cip c6 gia tri tuong quan R? 13 16n nhat.
3. Phuong phap hoi quy phi tuyén
Hoi quy phi tuyén nham tim bd tham s6 0 = (a1, a2 a3, a4) sao cho tong binh phuong
sai sO gifta gi4 tri do va gia tri tinh toan 13 nho nhat:
n 5
min Y _ (K — Ki(6)]

i=1
n: s6 kich ban thi nghiém
i: 1a s6 1an thi nghiém
Pay 1a bai toan tdi uvu binh phwong nhé nhat (nonlinear least squares).
4. Cac thong s6 danh gia do phu hop ciia md hinh héi quy
Pé kiém dinh d6 chinh xac ciia két qua tinh toan va thi nghiém moé hinh vat 1y, s6 liéu
thuc do cac thong sé sau duoc tinh toan dé xem xét:

- R? 14 hé s6 thé hién tinh chit ché giita bién phu thudc va bién doc lap. R? duoc st
dung voi muyc dich cung cap mot thong s vé mirc do két qua quan sat giita mé hinh
va s6 liéu thuc do. Gia tri cia R? nam gitta 0 va 1. Gia tri R? cang cao thi c¢6 thé két

luan mdi lién hé gilra cac két qua tu thuc do va tinh todn cang chat ché.
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SSE 25X

1

ST Y (F-T)

Trong do: SSE: téng binh phuong do sai léch tinh toan va thuc do
SST: tong binh phuong d9 sai 1éch tinh toan va gid tri trung binh
Yi: 1a gia tri thyc do

Y1 :1a gia tri trung binh s6 liéu thuc do, tinh nhu sau:
n

>
i=1

- RMSE (Root Mean Square Error) do luong sai s6 cia mo hinh va s6 liéu thu té. Gia

~l
S

A

Yi": 1a gid tri tinh toan

tri RMSE cang nho (cang gan 0) thi hiéu qua tinh toan cang tét so véi s6 liéu thuc do

1 n
RMSE = —Z ¥ — v*))?
n i=1

Béang 2. Ti€u chi danh gia cac chi s

Phén loai Cic chi s6 danh gia
Xuét sic R2>0.93 0 <RMSE<0.1
Tot 0.8 <R2<0.93 0.I<RMSE<0.2
Kha 0.6<R2<0.8 0.2 <RMSE<0.3
Trung Binh 0.3< R?<0.6 0.3 <RMSE <0.5
Kém R2<0.3 RMSE >0.5
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Phu luc 3. Qua trinh vén hanh va thu thip s6 liéu thi nghiém trich xuét tir két

qua do dac m6 hinh vét ly.
PL3.1 Qua trinh thiét 1ap van hanh thi nghiém

3.1.1 Cac buéc tién quyét
> Budc i. Thiét 1ap vi tri kim do song, trai ddy két ndi, lap dit may tinh do song.
> Budc ii. Khoéa cip nudc phai ¢ trang thai mo. Tién hanh bom nuéc vao
mang/bé song.
> Budc iii. Tat may bom. Diéu chinh muc nudc theo diing myc nude thi nghiém
— dong khoa cip nudc.
» Budc iv. Khoi dong may tinh tao va thu tin hi¢u song.

3.1.2 Cac budrc thao tac véi may tao song

» Budc 1. Bat ngudn may tao séng.

» Budc 2. Mé diu dirng khan edp.

Y

Budc 3. M phan mém tao séng.

v

Budc 4. Tao "new project” va nhap céc thang s6 can thiét.
- &n “Run”.

Hép thoai hién thi,
chon Yes, chon muc
nuoc phi hgp vai myc
nuoc da setup

e — )

Tims fu)
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» Budc 5. Khéichay dy an. O [5n khdi dong d5u tién trong ngay,

=1.000 R b
Mg ol B 1 1% vy #uibrte Asmmm | By
P Ol e &1 Evnhmy ot 0008+
pe—
—— READY T0 START WAVES

Fazem o s

tai giao dién chay du an - 3n “power-on” dén vang hién thij.

Budc 6. An “Home” dé dura cinh séng vao vi tri sdn sang, chd
tin higu dén chuyén sang trang thai xanh hoan toan | cd thé
san sang cho may hoat déng. O cac [an khdi chay dy an tiép

theo khéng can thurc hién burde nay.

Budrc 7. Khi két thuc thi nghiém trong ngay, tir giao dién &n
“Park” dua canh séng vé ché dé nghi, dén nhay xanh duong
dén khi d&n xanh hoan toan - &n “power-off”. Tét phin mém
tao séng va tit [an lugt cac thiét bi con lai theo thit ty nguoc
lai,

Chon "Abs on” Chon “Start”
bat chirc ndng khéi chay dur 4n
hip thu séng Chon "Park” dua

canh tao song ve
vi tri nghi

3.1.3 Cac buéc thao tic véi may va phin mém thu tin hiéu séng

Buoc 1. Mo

P -
- et v -
PR
o it

ot P

R

Bugc 4. Tao mdt cdu hinh higu chuan mai
tho kim do sdng

@

nguon dau
thu tin higéu
s0ng
Burace 2
Khéi chay
phan mém
HR DA
HR DAQ
bt Vomoe 100
Fam & HA Willighred 1
i g PR Wallngerd | | @ssnes 7]
[ o o
[ = S
e N »
Croaind By - G o—
mit e
= va nhap cac )
thine P
can thiét '-L| ¥
o

B
Erwatrd By
‘Series Densripton
Sect Harowary
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Budc 5. Tao mt cdu hinh
thu thap dii liéu mdi.

An “Start” dé
tien hanh thu

thap sé ligu \ x

| Chon duang file

. ‘ =
| calibration & -
buoc 4 PYupum——

Buréce 6. Tao mét cdu hinh
thu thdp di¥ liéu mai

_nln-—--«h I+

s Coviraes T T T AT
2 T T Tt e

An’

de a

s i
B Sl eaate
xuat két qua e, etz
P ey q \ o
() it s it
= _ ]
L

Fort Freerssing i By

[T

‘Seriss Daseription

e (=
Devend
o ot T [ -

Sarws Hame
Crwmdy

[0 Export Tima Bacwes 10 ooy
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PL3.2. S6 liéu thi nghiém trich xuit tir két qua do dac mé hinh vit Iy va phan

tich.

Depth Rc HmO,i Tm-1,0 Tp Lmo0,1 Sm0 Sp
TENKICHBAN | ) | m) | [m] [s] [s] [m] ] ]
TC1-D60H12T151 0.200 0.205 0.109 1.380 1.471 2.415 0.065 0.037
TC1-D60H12T189 0.200 0.205 0.110 1.707 1.852 2.720 0.052 0.024
TC1-D60H12T227 0.200 0.205 0.111 2.003 2.174 2.980 0.044 0.018
TC1-D60H12T265 0.200 0.205 0.106 2.272 2.632 3.138 0.037 0.013
TC1-D60H17T189 0.200 0.205 0.153 1.693 1.852 2.980 0.073 0.034
TC1-D60H17T227 0.200 0.205 0.155 1.959 2.174 3.339 0.065 0.026
TC1-D60H17T265 0.200 0.205 0.149 2.191 2.632 3.825 0.056 0.020
TC1-D60H22T227 0.200 0.205 0.195 1.930 2.174 3.839 0.084 0.034
TC1-D60H22T265 0.200 0.205 0.190 2.148 2.632 4.422 0.074 0.026
TC1-D60H27T265 0.200 0.205 0.219 2.133 2.632 4.847 0.087 0.031
TC1-D65H12T151 0.250 0.155 0.109 1.376 1.471 2.556 0.060 0.037
TC1-D65H12T189 0.250 0.155 0.110 1.708 1.852 2.999 0.047 0.024
TC1-D65H12T227 0.250 0.155 0.110 2.000 2.174 3.308 0.039 0.018
TC1-D65H12T265 0.250 0.155 0.101 2.232 2.632 3.486 0.032 0.013
TC1-D65H17T189 0.250 0.155 0.153 1.700 1.852 3.146 0.066 0.034
TC1-D65H17T227 0.250 0.155 0.153 1.966 2.174 3.502 0.057 0.025
TC1-D65H17T265 0.250 0.155 0.142 2.183 2.632 3.856 0.047 0.019
TC1-D65H22T227 0.250 0.155 0.194 1.936 2.174 3.808 0.075 0.033
TC1-D65H22T265 0.250 0.155 0.183 2.114 2.632 4.257 0.065 0.026
TC1-D65H27T265 0.250 0.155 0.218 2.088 2.632 4.816 0.079 0.032
TC1-D70H12T151 0.300 0.105 0.112 1.374 1.471 2.638 0.057 0.038
TC1-D70H12T189 0.300 0.105 0.110 1.709 1.852 3.292 0.043 0.024
TC1-D70H12T227 0.300 0.105 0.110 2.019 2.174 3.722 0.036 0.017
TC1-D70H12T265 0.300 0.105 0.102 2.249 2.632 3.971 0.029 0.013
TC1-D70H17T189 0.300 0.105 0.154 1.699 1.852 4.255 0.061 0.034
TC1-D70H17T227 0.300 0.105 0.156 1.977 2.174 4.484 0.053 0.026
TC1-D70H17T265 0.300 0.105 0.145 2.185 2.632 5.659 0.044 0.019
TC1-D70H22T227 0.300 0.105 0.197 1.951 2.174 4.836 0.069 0.033
TC1-D70H22T265 0.300 0.105 0.184 2.135 2.632 5.257 0.059 0.026
TC1-D70H27T265 0.300 0.105 0.221 2.099 2.632 5.659 0.073 0.032
TC1-D75H12T151 0.350 0.055 0.111 1.379 1.471 2.630 0.054 0.038
TC1-D75H12T189 0.350 0.055 0.112 1.706 1.852 3.427 0.041 0.025
TC1-D75H12T227 0.350 0.055 0.109 2.006 2.174 4.070 0.033 0.017
TC1-D75H12T265 0.350 0.055 0.096 2.205 2.632 4283 0.026 0.013
TC1-D75H17T189 0.350 0.055 0.157 1.718 1.852 3.545 0.057 0.034
TC1-D75H17T227 0.350 0.055 0.155 1.968 2.174 4.186 0.049 0.026
TC1-D75H17T265 0.350 0.055 0.135 2.166 2.632 4.379 0.038 0.018
TC1-D75H22T227 0.350 0.055 0.197 1.951 2.174 4283 0.064 0.033
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Depth Re HmO,i Tm-1,0 Tp Lm0,1 Sm0 Sp
TENKICHBAN ") | fm) | ) [s] [s] [m] [ [
TC1-D75H22T265 0.350 0.055 0.177 2.095 2.632 4.571 0.053 0.026
TC1-D75H27T265 0.350 0.055 0.213 2.065 2.632 4.801 0.066 0.032
TC1-D80H12T151 0.400 0.005 0.113 1.379 1.471 3.074 0.052 0.038
TC1-D80H12T189 0.400 0.005 0.112 1.707 1.852 6.657 0.039 0.025
TC1-D80H12T227 0.400 0.005 0.110 1.999 2.174 4.260 0.032 0.018
TC1-D80H12T265 0.400 0.005 0.096 2.197 2.632 4.551 0.025 0.013
TC1-D80H17T189 0.400 0.005 0.158 1.717 1.852 4.695 0.055 0.034
TC1-D80H17T227 0.400 0.005 0.155 1.996 2.174 5.640 0.045 0.025
TC1-D80H17T265 0.400 0.005 0.136 2.170 2.632 5.313 0.036 0.019
TC1-D80H22T227 0.400 0.005 0.198 1.965 2.174 5.701 0.059 0.033
TC1-D80H22T265 0.400 0.005 0.175 2.114 2.632 5.456 0.049 0.025
TC1-D80H27T265 0.400 0.005 0.212 2.101 2.632 5.824 0.060 0.031
TC1-D85H12T151 0.400 0.010 0.113 1.359 1.471 2.631 0.052 0.039
TC1-D85H12T189 0.450 -0.040 0.112 1.713 1.852 3.449 0.037 0.024
TC1-D85H12T227 0.450 -0.040 0.109 2.002 2.174 4.375 0.030 0.017
TC1-D85H12T265 0.450 -0.040 0.096 2.207 2.632 4.863 0.023 0.013
TC1-D85H17T189 0.450 -0.040 0.154 1.710 1.852 3.723 0.051 0.034
TC1-D85H17T227 0.450 -0.040 0.153 2.004 2.174 4.554 0.042 0.024
TC1-D85H17T265 0.450 -0.040 0.134 2.184 2.632 4.908 0.033 0.018
TC1-D85H22T227 0.450 -0.040 0.198 1.971 2.174 4.642 0.057 0.033
TC1-D85H22T265 0.450 -0.040 0.175 2.155 2.632 4.996 0.045 0.024
TC1-D85H27T265 0.450 -0.040 0.214 2.109 2.632 5.194 0.057 0.031
TC1-D90H12T151 0.500 -0.090 0.111 1.357 1.471 2.621 0.050 0.039
TC1-D90H12T189 0.500 -0.090 0.110 1.701 1.852 3.546 0.036 0.024
TC1-D90H12T227 0.500 -0.090 0.106 1.990 2.174 4.460 0.028 0.017
TC1-D90H12T265 0.500 -0.090 0.084 2.103 2.500 5.073 0.021 0.012
TC1-D90H17T189 0.500 -0.090 0.156 1.713 1.852 3.741 0.050 0.034
TC1-D90H17T227 0.500 -0.090 0.150 1.976 2.174 4.649 0.040 0.025
TC1-D90H17T265 0.500 -0.090 0.119 2.099 2.500 5.119 0.029 0.017
TC1-D90H22T227 0.500 -0.090 0.194 1.966 2.174 4.814 0.052 0.032
TC1-D90H22T265 0.500 -0.090 0.155 2.066 2.500 5.189 0.040 0.023
TC1-D90H27T265 0.500 -0.090 0.192 2.017 2.500 5.329 0.051 0.030
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PL3.3. Bang danh gia chi s6 Reynold tinh toan va cho phép

D nhét dong hec B’u’(‘)’ng V@P toc S6 Reynolds tinh Ghi
ciia nwée 620 o | kinhlo | song toan [Re] chi
(m2/s) (m) (m/s)
0.00000101 0.041 1.781 72295 10000 Dat
0.00000101 0.041 1.934 78513 10000 Dat
0.00000101 0.041 1.815 73682 10000 Dat
0.00000101 0.041 1.934 78513 10000 Dat
0.00000101 0.041 2.026 82257 10000 Dat
0.00000101 0.041 1.960 79560 10000 Dat
0.00000101 0.041 1.635 66379 10000 Dat
0.00000101 0.041 1.719 69797 10000 Dat
0.00000101 0.041 1.635 66379 10000 bat
0.00000101 0.041 1.719 69797 10000 Dat
0.00000101 0.041 1.719 69797 10000 bat
0.00000101 0.041 1.834 74437 10000 Dat
0.00000101 0.041 1.603 65068 10000 Dat
0.00000101 0.041 1.728 70144 10000 bat
0.00000101 0.041 1.562 63413 10000 Dat
0.00000101 0.041 1.621 65789 10000 Dat
0.00000101 0.041 2.039 82787 10000 Dat
0.00000101 0.041 2.039 82787 10000 bat
0.00000101 0.041 2.099 85221 10000 bat

Phu luc 4. Thong so tinh toan thiét ké dé giam séng

- Xdc dinh muc nuée thiét ké
Cong trinh dé giam song xa bo dugce thiét ké voi chire ning giam song trong diéu kién
song khi hau hang nam tng véi gié mia Dong Bic.
Muec nwéce dé tinh cao trinh dinh dé
Dua trén théng ké muc nude triéu tai khu vue tinh toan tir s6 liéu do dac thuc té muc

nuéc tai tram Vam Kénh trong vong 32 nam (tir nam 1985 dén nam 2017).

Bdng 1. Thong ké muc nuede bién cao nhdt nam tai tram Vam Kénh (1985-2017)

Nam 1985 1986 1987 1988 | 1989| 1990 1991 | 1992| 1993| 1994| 1995

ZMn (m) | 1.42| 1.51| 1.43| 1.36| 1.54] 1.38] 1.5| 1.66] 1.42| 1.5 1.48

Nam 1996 1997 1998 | 1999 | 2000 2001 2002 | 2003| 2004| 2005| 2006
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ZMn (m) | 1.59| 1.73| 1.54| 1.57| 1.57| 1.59| 1.67| 1.55] 1.51| 1.58| 1.62

Nam 2007 | 2008 | 2009 | 2010| 2011} 2012| 2013 | 2014 2015| 2016| 2017

ZMn(m)| 1.56| 1.64| 1.64| 1.6 | 1.66| 1.62| 1.58| 1.53| 1.52| 1.58| 1.59

PUONG TAN SUAT MU'C NUGC LON NHAT NAM TRAM VAM KENH

1.84 I I I
1.8
1.75 o MG nude 16N nhat ném

TB=1.54, Cy=0.06, Cs=-0.41
1.15; e

Fhan b Weibull
1E TB=1.55, Cv=0.06, Cs=-0.41
TEeh
1.85

1.45
14

1.35 s
13
1.5
12
1.15
11
1.05

hlc nwce (m)
]
o

0.01 0.1 1 10 20 30 40 50 6O 70 B0 90 93 939 9399
Tan sudt, P(%)

Hinh 1. Phan bd tan suat Weibull myuc nude 16n nhat ndm tram Vam Kénh
Muc nudc triéu trung binh 16n nhét dugc xac dinh theo chudi sb liéu thuc do tai tram
Vam Kénh la: +1.55m. Gia tri myc nudc nay sé duoc léy lam gia tri myuc nudce tinh
toan thiét ké chtrc ning dé giam song.

Song trong diéu ki¢n gié mia
S lidu song nude sau duoc trich xuat tir mo hinh toan (Mike 21SW) cho vi tri cach
bo khoang 30km. Thong sb song tir mé hinh MIKE 21SW duoc st dung 1am tham
s6 thiét ké trong diéu kién gié mua, gia tri chiéu cao séng 16n nhat nim trong diéu

kién gié mua: Chiéu cao song: Hso = 1.5m; Chu ky séng T,=6.80 (s).
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CTan Thanh

Hinh 2. Hoa song ngoai khoi vi tri xay dung cong trinh

Tham s6 séng thiét ké tai chan cong trinh
Tham s6 song thiét ké duoc tinh toan theo phuong phép sitr dung mé hinh hai chiéu
MIKE21 SW; Vi tri tinh toan tham s6 song thiét ké cong trinh s& 14y tai vi tri cach chan
cong trinh mot khoang bang chiéu dai song tai viing nudc nong:

Phin bé chidu cao séng gié mia Dong Bic KB co céng trinh

Phan b chigu cao séng gié mia Déng Bac _KB hién trang

Do P | F

S ha
BERO0D SN0 91000 B2 93000 L4000 BEED 08000 BITO00 E9EC00
™

S W—
682000 860000 L 282000 #8000 £32000 Ll AH8000

AI20794 18.00 00 Time Siep 226 of 354
010132014 180000 Time Stap 225 of B84

Hinh 3. Phéan b6 trudng song trong gié muia Dong Bic



Hs sau cong trinh  [m]
Hs truoc cong trinh [m]
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|

o : 1 '.".::.: .% l .
J e ﬂ I
gUSHL TR R

Muc nuoc khu vue cong trinh [m]

H :

Lﬁ

' January
2014

WL (m)

Hinh 4. Chi€u cao song trude va sau cong trinh mua Dong Bac

Bang 1. Két qua truyén séng dén trude cong trinh trong diéu kién gié mua tmg voi

song nudce sau Hs = 1.5m, T=6.80 s

Murc nwéce tinh toan

Muc nwée (m)

Hs (m)

Tp(s)

Ls (m)

Muc nudc triéu 1on
nhat

+1.55

0.9

5.0

18.3
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Phu luc S. Hinh dnh khéi phuc h€ sinh thai rirng ngip man theo thoi gian

122019

52021 : N 0572024

S04 8/2024 g

Hinh 5. Qua trinh phyc hi rimg ngap min va hé sinh thai & Con Céng — Tién Giang

sau 4 nam xay dyng.
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Phu luc 6. Bing ddc quyén giai phap hiru ich cAu kién giam séng bao vé bo bién

R e T
BANG DOC QUYEN
GIAl PHAP HOUU iCH
§6: 2710

Tin glal phidp hiva leh:  CAU KIEN GLAM S0MG BAD VE Bl BIEN

Chil Bling die quyda:  Vién Khoa boe Thisy ki Mika Nam (V)
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(21) 2-2021-00172
(67) 1-2018-02552
(45) 25092021 402 (43) 25092018 I66A
(73) Vién Khoa hoc Thiy loi Midn Nam (VN)
658 Va Vin [iét, phucmg 1. quin 5, thinh ph HE Chi Minh
(72) L8 Xuln Td (WN); Trin Bd Hofing (VN). Binh Céng Sin (VN); Nguyén Duy Khang
(VMY B Viin Duong (VN).
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(54} CAU KIEN GLAM SONG BAO VE BO HIEN

(57) Gidi phip hin ich ¢ cip dén ciu kin giim sdng ed tiét dign chir A duge 1ip ghép
tpa thimh fuyen &8 cd chie ning giam song, ghy hii 1o b, han w§ va phit trién nms ngip
min ven bign Bing bing sang Cim Long. Cau kifn dinge |1|m ke v cae 18 vl F-.u dang
hinh tron hadmg 1am s fe mhaw ch hay mi frinde vi sau; phiin di ehit A duee thict ki d,‘mg
i cong trom, chia el Kifn dge hm ma rong vE hai phia (phia bidn v phia bar); bubng
hiéu nanl; durgc hinh thinh bén trong cdu kign, miél diy cla khoang Gk ni’nlg thiét ké vai
e 16 Tomg duoc bé tri dbi ximg nhau qua tiuc cii kidn; lign két gitts cic txu kign Ihnn
k;eu é:g,am am - duomg, ngim litn kit theo dang hinhi thang ¢ the d2 dang litp ghep, di
chuyén.




