BAI BAO KHOA HQC

UNG DUNG MO HINH MIKE21 MO PHONG VA PANH GIA SU THAY DOI
CAC PAC TRUNG THUY PONG LUC VA PIA HINH DAY BIEN
CUA HE THONG KE BIEN CHU T KHI CHIU TAC PONG CUA BAO

Vii Minh Cat', Nguyén Viin Hz_lnh2

Tém tiat: Nam Pinh hang nam chiu tic déng thirong xuyén cua cdc thién tai nhw bdo, nudc dang va
hdu qua la bo bién Nam Pinh bi x6i 16 nghiém trong. Pé dam bao an toan cho hé thong dé bién, hé
thong cdac mé han da dwoc xdy dung & cac huyén Giao Thiy, Hai Hau va Nghia Hung va da chimg
minh hiéu qua gy boi bai bién, giam x6i do lam thay doi cdc ddc trung séng, dong chay khi truyén
qua khu vue xdy dung mé han. M6 hinh MIKE21-FM dwoc sir dung dé mé phong tic déng cia trin
bdo Damrey tir 21/9/2005 dén 27/9/2005 dén cac dic trung thiy dong luc va dia hinh ddy bién tai
Poéng Binh va Xudn Pai (Hai Hau), noi dp dung hé thong mé han chir T. Két qua mé phong cho thdy
trueong séng giam tir 3m ¢ ngodi xa xudng chi con 1.5m khi dén mdt triedc va <Im & mdt sau hé thong
ké chit T: Vin téc dong chay lém va bién dong trén ving hep la nguyén nhén hinh thanh cdc ho xéi ¢
mdt truoc mo han, trong khi mat sau lop xoi gzam di dang ké. Két qua mo 5 phéng gitip cdc nha thiét ké
lya chon cac thong k) hop Iy, vira on dinh hé théng cong trinh, giam t6i da tinh trang x6i trong bdo

va gop phan on dinh hé thong d@é bién, phuc vu phdt trién kinh té xa héi tinh Nam Dinh.
Tir khéa: Mike21-FM, Xéi 16 - bdi tu, bo bién Nam Dinh, ké mé han bién, ke chir T.

1. PAT VAN DE

Nam Pinh 14 tinh ven bién, nim & phia nam
chau tho song Hong c6 dién tich ty nhién 1.637
km®. Nam Dinh c6 ba huyén ven bién, gém
Giao Thuy, Hai Hau va Nghia Hung véi duong
bo bién khoang 90 km va 3 cira song Ba Lat,
cua Lach Giang, cira Day.

Trong nhiéu nim qua, bo bién tinh Nam
Dinh bién dong manh do qua trinh bdi tu va x6i
16 dudi tac dong cia tu nhién va cac hoat dong
kinh té xa hoi cua con ngudi. Theo nghién ciru
vé x6i 16 bo bién Nam Dinh (Nguyén Vian Hanh
va nnk, 2015); Nghién ctru dé xuAt mat cit
ngang hop 1y dé bién (Vii Minh Cat va nnk,
2010) va nghién ctru dién bién duong bo su
dung cac anh vién tham (Pham Quang Son,
2006) thi cac ctra song Ba Lat, Lach Giang va
cua Pay co tdc do boi tu manh, trong khi bo
bién cac huyén Hai Hau, Giao Thuy lai co tde
d6 x6i 16 nhanh va 1a ving b bién bi x6i 10
thudc loai manh nhit & nudc ta hién nay va da
dién ra trong nhiéu thap ky qua.

" Pai hoc Thuy loi.
? Trung tam Théng tin, di¥ liéu bién va hai dao.
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Nham giam thiéu tinh trang v& dé, giai phap
xdy dung cac hé théng ké mo han bién (chir I va
chir T) nhim bao vé bai da va dang duoc xiy
dung va to ra rat hiéu qua trong viéc bao vé
nhiing vung x6i dac bi¢t nghiém trong (Chi cuc
dé diéu va PCLB Nam Dinh, 2006).

Trong ndi dung nghi€n clru, mé hinh
MIKE21-FM duoc st dung dé mo phong va
danh gia sy bién dong cua cac yéu t6 thuy dong
lyc ciing nhu bai bién trude va sau nhiing con
bao 16n voi viéc chon bdo Damrey lam vi du.
Viéc mo phong da lugng hoa dugc thay doi dia
hinh day ¢ khu vuc xay dung ké chit T sau bao
s0 v6i trude bao. Két qua nghién ctru sé 1a goi ¥
dé d& xuat cac thong s thiét ké mo han nham
giam nho chiéu cao séng, dong chiy va tinh
trang x61 ¢ khu vuc cong trinh.

2. GIOI THIEU MO HINH MIKE21-FM

M6 hinh MIKE-FM 1la mt m6 hinh toan co
thé ap dung mo phong cho ving cira song, ven
bién va trong song. Mb hinh tich hgp cac modul
dong chay, song voi van chuyén bun cat, do do
su tuong tac qua lai gita song, dong chdy, van
chuyén bun cat va anh huong cia cong trinh
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dugc xem xét mot cach day du (Hudng dan sir
dung MIKE-FM-HD, 2007).
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* M6 dun song MIKE21 SW

MIKE 21 SW 1a mé dun tinh phd séng gid
duoc tinh toan dya trén ludi phi cdu truc
(Huéng dan st dung MIKE21-SW, 2007). Mo
dun nay tinh toan sy phat trién, suy giam va
truyén song dugc tao ra boi gié va song lung &
ngoai khoi va khu vuc ven bo. MIKE 21 SW
bao gdm hai cong thirc khac nhau: (i) Cong thirc
tham s6 tach huéng va Cong thic phd toan
phan.

Phuong trinh can bang song duoc xay dung
cho ca hé toa do Dé céc
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1a thoi gian; x =(x,y) 1a toa 46 D& cac ddi vai
hé toa d6 D& cac x =(x,y) va x=(¢,4) 1 toa do
cu trong toa d¢ cau véi ¢ 1a vi do va A la kinh
do; ;z(cx,cy,co,ca) la van tdec truyén nhoém
song trong khong gian bén chiéu v, 5, O va S 1a
s0 hang nguon cho phuong trinh can bang ning
lugng; V 1a toan tir sai phan bon chi€u trong
khong gian v, 6 va 6.

* M6 dun van chuyén bun cat MIKE 21 MT

Van chuyén bun cat dugc moé phong bdi
phuong trinh bdo toan vat chat trong module

MIKE21- AD dugc tinh theo phuong trinh 8
(Huéng dan sir dung MIKE-FM-MT, 2007):

(hD, (j—;)+QLCL +S (8)

S S6 hang ngudn bun do x6i hodc bdi (kg/m’/s). Khi S > 0 qua trinh x6i day va bo xay ra
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va nguoc lai; khi S<0 s€ 1a qua trinh bdi lap day va bo.
0, Luu lwong ngudn trén mot don vi dién tich (m’/s/m”)

C

L

Tém lai, dé tinh van chuyén bun c4t trong mo
hinh MIKE21-FM, phai st dung 3 module:
MIKE21-HD, MIKE21-AD va MIKE21-MT.
Lién két giita cac modul dugc thé hién trén hinh 1.

Thuy lwe (HD) Tai va khuéch tan rai
Tai - tdn xa (AD) Qua trinh van chuyén

ﬂ

Van chuyén bim (MT})

Xéi, bdi va qua trinh bién dang
day va ba

Hinh 1. Hé thong t6i thiéu dé tinh vin chuyén bin

3. CAC NGUON TAI LIEU SU DUNG

- S6 liéu dia hinh ving bién ven by do Vién
bia 1y va Vién Khoa hoc thuy lgi do dac voi ti 1€
1:10.000; s6 lidu ngoai khoi 14 ban dd ty 18 1:
50.000 do Trung tdm tric dja ban dd bién do dac.

- S6 liéu thuy van trong song gdm 7 bién
thiy van 1a tram Do Nghi (séng Bach Pang);
Cira Cam (séng Cam), Pong Xuyén (song Vin
Uc), Binh Cu (Song Tra Ly), tram Ba Lat (Song
Hong), tram Phu L& (Song Ninh Co) va tram
Nhu Tan (Song Day).

- Tai liéu bun cat: 1la d0 duc thuc do duogc
quan tric tai cac tram bién trong song twong ing
voi tai ligu thuy van/duong kinh hat cét trung
binh dso.

Ham biéu thi luu lugng ngudn (kg/m”)

- V&i cac bién 16ng ngoai bién: Sir dung md
hinh triéu toan ciu dé xac dinh bién muc nudc
trén ludi tinh 0.125° x 0.125° cho 10 phd
song tridu chinh. M6 hinh di str dung chudi 6
liéu do dac 17 nam tu vé tinh TOPEX/
Poseidon, Jason-1 va Jason-2 dé phan tich
thanh phﬁn du cta myuc nude bién. Dya trén sb
liéu do dac, da tinh toan duoc cac thanh phén
song ban nhat triéu M2, S2, K2, N2 va song
nhat triéu S1, K1, O1, P1, QI va song nudc
nong M4.

- Tai li¢u song: Bién mo hinh song dugc trich
tr 2 vi tri cia md hinh séng toan cau
WaveWatchlll véi ludi tinh 1a (10 x 1.250).

4. XAY DUNG MIEN TINH VA LUOI
TINH CHO KHU VUC NGHIEN CUU

Ludi tinh cia mé hinh dugc thiét lap nhu
hinh 2, bao gdm toan bd chau tho song Hong,
mo rong ra phia bién dén do sau nude 30 — 40m.
Ludi tinh dang phi cdu tric voi mat ludi min
ving cira song va bai bién gan bo va thua dan ra
ngoai, vira dam bao d6 chinh xac can thiét khi
mé phong, nhung dung luong can tinh ciing
khong qua 16n.

Kich thuéc luéi bién doi tir 15m khu vuc
trong song, clra song va dai ven bién ra ngoai
bién 1én dén 200m. Mién tinh tir Yén Hung,
Quéang Ninh (phia bic) té6i Thanh Hoa (phia
nam) voi chiéu dai khoang 200 km va dén do
siu nudc h = 30m ra phia bién, cach bd bién
khoang 40 km (hinh 2).

Hinh 2. Mién tinh, ledi tinh va cao d¢ déay ving nghién ciru
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5. KET QUA NGHIEN CUU

5.1 Hi¢u chinh va kiém dinh mé hinh

- Hiéu chinh va kiém dinh muc nudc tai tram
Hoang Chau va diém do trén séng Rt (Yén Hung)

- Hiéu chinh mé hinh séng tr 19/7 dén
25/7/2010.

- Hi¢u chinh mé hinh dong chdy thang
2/2006 va kiém dinh 22/4-22/5/2011.

- Thoi gian hi€u chinh mo hinh bun cat 1a

thang 7/2009.

Két qua hiéu chinh va kiém dinh kha tt dbi
véi muc nuoc (NASH = 0.91); dat yéu cau doi
véi truong song (NASH = 78%), truong dong
chay (NASH = 71%) va bién ddi dia hinh day
(NASH = 69%). Pha va gia tri cac dac trung
tuong d6i phu hop véi thuc do nén cé thé sir
dung bd thong sb dd hiéu chinh va kiém dinh dé
mo phong cac phuong an.
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Hinh 3. Hiéu chinh va kiém dinh mé hinh

5.2. M6 phéng, danh gia dién bién bii bién
trong bao Damrey (thang 9 nam 2005)

Bio Damrey (bdo sb 7/2005) hinh thanh
ngoai Thai Binh Duong, phia dong Philippines
vao ngay 19/9/2005 va dugc PAGASA dat tén
1a Labuyo. Bdo d6 b vao bo bién tinh Nam
DPinh luc 7 gio 45 phat ngay 27/9/2005 voi stic
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gi6 cap 11 — 12, giat cap 13, kém theo mua 1on,
tridu cuong va kéo dai t6i 14 gid, gy thiét hai
nghiém trong cho tinh Nam Dinh, dac biét 3
huyén Giao Thuy, Hai Hau, Nghia Hung. Tong
chiéu dai cac doan dé ke bién bi pha hoai do bio
la 19.054m va thiét hai do con bdo gay ra cho 3
huyén ven bién 1a 827 ty dong.
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a) Phwong 4n mo phong

Nhu di trinh bay ¢ phan trén, viéc md
phéng duogc thuc hi¢n khi xdy dung thém 2
cum ke chir T tai Xuan Pai va Bong Binh (Hai
Hau), 1a vi tri ¢6 nguy co x6i cao véi bd tri
khong gian giong nhu cac cum ké da c6 nhu tai
Hai Chinh, Thinh Long. Tai mdi vi tri b tri 6
mo han chit T véi cac thong sé nhu sau: Chiéu
dai tir bo ra 120m; chiéu dai canh chit T 1a
120m; khoang ho giita 2 dau canh chit T 1a
80m. K& da d6 bao vé bang khdi Tetrapod.
Thoi gian moé phong tir 12:00 ngay 21/9 dén
23:00 ngay 28/9/2005.
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meen

2272008 112005 P

Hinh 4. So do bé tri 2 cum ké méi.

b) Trich xuit két qua mé phéng

Két qua mo phong truong song, dong chay
va bién d6i dia hinh day duoc trich xuét tai 9
diém ven bo va 1 diém xa bd. Toa do cac diém
trich xuat trong bang 1 v hinh 5.

Bang 1: Toa d6 cac didm trich xudt két qua

STT 7 Toa de | Diém Dia danh
1 | 648641.28 | 2234772.02 | P1 | GiaoLong, Giao Thuy
2 | 635810.33 | 2223999.08 [ P2 | Hai Chinh, Hai Hu
3 | 629186.08 | 221633801 | P3 | HaiHoa, Hu Hau
4 | 625101.32 | 221307133 | P4 | 300 m trong cira Ninh Co
5 | 625868.28 | 221192373 | P5 | Baibién Thinh Long
6 | 617787.24 | 2203049.00 | P6 | Taimit cit cira Day
7 | 615851.22 | 220439671 | P7 | Trénludng cia Day. ngodi P§
§ | 619949.72 | 2201308.33 | P8 | Ngoaibien, trén luong cita Bay
9 | 61364488 | 219584191 | P9 | Ngoai bitnthude Kim Sen
10 | 64864128 | 2216338.01 | P10 | 3kmtirdiém P3
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5.3. Két qua mé phong

Hai phuong an duoc trich xuat dé phan tich sy
thay ddi 1an luot 1a PAO (truong hop chua c6 thém
2 cum ke tai Xuan Pai va Pong Binh va PAS 1a
truong hop ¢6 thém 2 cum ké mo han trén.

a) Truwong song
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Hinh 5. Truong song trong bdo Damrey
tai khu viee nghién ciru

- Tir hinh 5 thiy ring huong song trong bao
gan nhu vudng goc véi bd bién, hay vudng goc
v6i canh chir T ciia ké. Chiéu cao song tai diém
sau ké déu nho hon khi khong c6 ke, nhu vay ap
lyc song s€ giam di kéo theo hién tugng x06i
giam xudng.

- Tur két qua bang 2 thdy rang, tai cac diém

P4, P6 va P7 chiéu cao song trung binh kha
nho (<10cm), vi cic diém nay nam siu trong
song, bi che chin boi duong bo va cac vt can
sat bo.
- Céc diém doc bo xa cira song (P1, P2, P3, P8,
P9), d6 cao song trung binh tir 0.50 dén 0.7m
cao hon rat nhiéu so véi trong diéu kién séng
khi hau. Riéng diém P10 & cach xa bo khoang
3km, chiéu cao song khoang 1 m, gap 2 lan
chiéu cao song gan bo.
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Bang 2. Két qua trich xuit chiéu cao séng tai khu vie nghién ciu

Chiéu cao séng trung binh (m) tai cic diém
biém P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
Khéngke | 0.39 0.56 0.56 0.07 0.55 0.06 0.03 0.73 0.48 1.01
Co ke 0.39 0.56 0.56 0.02 0.17 0.18 0.04 0.72 0.48 1.02
Chiéu cao séng 16n nhit (m) tai cac diém
Khéngke | 1.61 1.94 1.90 0.37 1.85 0.69 0.40 2.34 1.70 3.44
Co ke 1.60 1.95 1.90 0.13 0.71 0.72 0.20 2.32 1.69 3.46

- Chiéu cao soéng 1én nhit déu 1én hon
1.80m, trong khi & diém P10 dat t6i 3.50m.
Chiéu cao song 16n huéng vudng goc véi duong
b, két hop véi triéu cudng 1a nguyén nhéan tao
ra dong chay do song vudng gbéc vai bo tao
dong it 1ay bun cat tir bii bién gan by mang ra
ngoai khoi.

b) Truwong dong chay

- Truong dong chay trong khu vuc nghién
ctru duoc thé hién trong hinh 6, theo d6 thay
rang khu vuc gan ké, huéng dong chay hon
loan, trong khi & khu vyce giita cac cum ke hinh
thanh hudong dong chay doc bo kha 10 nét.

631000 63200 B3IE020 [l
v,

Hinh 6. Truong dong chay trong bdo
tai khu viee nghién curu

Két qua trich xuét luu téc dong chay duoc
ghi trén bang 3. Tir bang 3, c6 mot s6 nhan xét
nhu sau:

- Van téc dong chay trung binh khong cao,
dai dién cho tinh trang vén chuyén bun cat tao
nén day bién gan bo sau bio, nhung van toc cuc
dai hay 13 van tdc ttrc thoi sinh ra dong chay cuc
b6 tai cac diém trén day bién lai kha 16n.

- Dong chay tong cong bao gom 2 thanh phan
la dong doc bo va dong ngang bd. Khi gép bao
do thoi gian gi6 c6 téc d6 10n chi tap trung trong
mot thoi khoang ngan (thudng tir 4 — 5 gid), nén
thong thuong véan tdc dong chay vudng goc véi
bo 16n hon nhiéu van tde dong doc bo.

- Van t6c 16n nhat gap tir 2 dén 4 1an van tdc
trung binh tai tirng diém, va vuot xa van toc
khong x6i cua bun cat min trong vung nghién
cuu.

- Do anh hudéng cua hudng duong bo va do
sau ddy bién thay d6i, cu thé c6 xu hudng siu
dan khi di tir ctra Giao Thuy xudng Hai Hau va
tor cura Lach Giang nguoc 1én Hai Hau, do vay
van toc dong tong cong nho nhat tai diém P1 va
tang dan khi di vé phia nam.

Bang 3. Két qua trich xuét vin téc dong chay tai khu vire nghién ctru

Van téc dong chay tong cdng trung binh (m/s) tai cac diém
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
Khéngke | 0.03 0.05 0.06 0.41 0.17 0.02 0.30 0.09 0.14 0.13
Co ke 0.03 0.05 0.06 0.38 0.37 0.01 0.30 0.09 0.13 0.13
Vin toc dong chiy tong cong 16m nhit (m/s) tai cac diém
Khéngke | 0.12 0.11 0.19 1.39 0.59 0.14 0.79 0.20 0.36 0.32
Co ke 0.13 0.11 0.19 1.33 1.23 0.12 0.79 0.20 0.35 0.32
VoV | 4.30 22 32 3.5 33 12.0 2.6 22 2.7 2.5

¢) Bién doi dia hinh day bién

Duéi tiac dong cua truong dong chay tong
cong, bun cat mang theo dong nudc sé thay doi
theo truong van toc. Két qua trich xuat duoc thé
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hién trong hinh 7, theo d6 thay rang:

- O khu vuc dau cac cum ké va khu vuc 1an
can, dudi taic dung cua truong dong chay, van
toc tang 1én din ti x6i & dau ké mo han.
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- O phia sau canh chit T va giira cic m6 han
van xdy ra hién tuong x06i, nhung mic do nhe
hon.

- Két qua mo phong thay dbi dia hinh day
duoc thé hién trong bang 4 cho ta mot s6 nhan
xét sau:

- Nhin chung sau bao, trén toan by khong
gian vung nghién ctru, day bién bi bao mon véi
16p c6 @6 day tir 0.02m dén 0.30m (bang 4).

- Bun cat x6i day s€ dugc mang ra ngoai khoi
va bang chimg cho thiy day bién tai diém P10
dudng nhu duge bdi va bun cat ciing mang theo
dong doc bd gy boi cho khu vuc 1an can (diém
P8, P9). Co thé hinh dung rang sau bio tir mot
mit phang ban dau, dia hinh didy mip mo, co
noi bi dao x6i (dac biét 1a mat trude cua ke md
han) va noi khac lai bi vun thanh dbng. Pay

bién ban dau s& dugc tra lai sau mot thoi gian
dai sau bao trong di€u kién khi tugng bién binh
thuong.
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Hinh 7. Bién doi dia hinh ddy sau béo tai khu
vyee cac cum ke

Biang 4. Két qua trich xuit thay ddi dia hinh day bién tai khu vyre nghién ciru

Thay déi dia hinh day (m) tai cic diém
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
Khong ké | -0.021 | -0.320 | -0.351 | -0.194 | -0.211 | -0.004 | -0.175 | 0.110 | 0.041 0.002
Co ke -0.025 | -0.250 | -0.284 | -0.080 | -0.268 | -0.004 | -0.202 | 0.100 | 0.047 | 0.002
6. KET LUAN bién d6i r4t manh theo ca thoi gian, trong khu

1) Trén co so cac s liéu thu thap vé cac cong
trinh ké dd xdy dung & Nam Dinh bao gom hé
thong mo han chir T Péng Tay céng Thanh Nién
(Giao Thuy); Hé thong moé han chit T Kién
Chinh (Hai Hau); Hé thong mo han chit T Hai
Thinh 2 (Hai Hau) va hé théng mé han thing,
mo han chit T Nghia Phiic (Nghia Hung) c6 thé
khang dinh rang sau khi xay dung, cac hé thong
nay c6 hiéu qua kha tdt, giir bun cat, giy bdi bai
bién phia sau cic mo han va giam tic dong cua
song trong diéu kién khi hau binh thuong va ca
trong bao.

2) Két qua md phong trong bao cho thdy hé
thdng mo6 han chir T ¢6 tac dung lam giam dang
ké chiéu cao song, van toc dong chay ¢ khu vyc
duoc ké bao vé.

3) Khi gip bio dia hinh day bién déu bi ha
thap, tuy thudc cac vi tri khac nhau. Vung bi x6i
nhiéu nhat 1a mat trudce canh chit T, trong khi co
nhimg diém dugc bdi cuc bd & phia trong canh
chir T. Piéu nay ching t6 van toc dong chay
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vuc ké chir T.

4) Két qua md phong da lwong hoa dugc 16p
x6i sau bio va khang dinh vai trd giam x6i, gy
bdi khi xay dung hé théng cac cum ke, dic biét
14 ke chit T bao vé dé bién.

< S

122013}

khu virc ma han Nghia Phuc 2 (chup 22122

e

Dia hinh khu vuc ké mo hin Déng Tav cong Thanh nién (Giao Thiv)

r_‘#—-—l

Dia hinh khu vire ke mo han Hai Thinh (Hai Haw)
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Abstract:
APPLYING MIKE21-FM TO SIMULATE AND ASSESS THE CHANGE
OF HYDRAULIC PARAMENTERS AND SEABED TOPOGRAPHY
AT T GROIN SYSTEM SUFFERED FROM TYPHOONS

Nam Dinh coasts are suffered from natural disasters such as typhoons, storm surges annually,
resulting severe damages of sea dike. In order to strengthen sea dikes, one of solutions is to build
the groin systems along the coasts at Giao Thuy, Hai Hau and Nghia Hung districts. After the
sometimes operation, it shows that foreshore was deposited significantly and hydraulic parameters
such as wave, current are reduced at the groin places. Mike21-FM is used to simulate and assess
the the impact of typhoon namely Damrey that landed to Nam Dinh Coast from 21 to 27,
September, 2005 to hydraulic parameters as well as sea bottom at Dong Binh and Xuan Dai (Hai
Hau), where T groin system is supposed to apply. Result shows that wave height is reduced from 3m
at the location 3 km far from the coastline to 1.5m at the front side and less than Im in the back side
of the T groin; significantly changing of velocity fields in the narrow areas around the groin system
is caused to create large scoured holes in front of T groins, while the erosion in the back side of the
groins is slightly reduced. The simulated results help to select appropriate design parameters for
stabilization of structural system as well as reduce of erosion during the typhoon period. The strong
sea dike system will support to socio-economic development of Nam Dinh province.

Key words: Mike 21 FM, erosion and deposition, T groin and sea groin system.

BBT nhdn bai:  20/8/2015
Phan bién xong: 25/3/2016

128 KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 52 (3/2016)



