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STABILITY ANALYSIS FOR TIDAL INLETS OF THUAN AN AND TU HIEN
USING ESCOFFIER DIAGRAM

NGHIEM TIEN LAM', H.J. VERHAGEN?, M. VAN DER WEGEN’

Abstract Stability analysis of tidal inlets is very important in providing knowledge on the behaviour of tidal inlet
and lagoon systems. The analysis results can help to plan and manage the system effectively as well as to
provide information for stability design of the inlets. This paper presents a method of building and applying the
Escoffier diagram for tidal inlet stability analysis with tributary inflow. The method bases on the balance of the
equilibrium shear stress and actual shear stress of the inlet.

PHAN TICH SU ON PINH CUA THUAN AN VA TU HIEN BANG VIEC UNG DUNG
BIEU PO ESCOFFIER

NGHIEM TIEN LAM!, H.J. VERHAGEN?, M. VAN DER WEGEN?

Tém tit Phan tich trang thai on dinh ciia cdc cira triéu phu thudce vio cdc yéu té tac dong c6 y nghia quan trong
trong viéc nhdn biét cdc phan iing ciia hé thong cira triéu va ddm phd dé dé ra cac phirong dn quy hoach va
quan ly hé thong dam phd mét cdch hiéu qua cung nhu cung cap théng tin cho cdc phuong dan thiét ké on dinh
cura. Bai viet trinh bay phuong phap xdy du’ng va 1ing dung ciia biéu do Escoffier cho viéc phan tich trang thai
on dinh cuia cdc cua triéu trong diéu kién co thém dong chay bo sung fir thuong nguon bay la phwong phdp
phan tich on dinh dwa trén viéc xem xét quan hé can bang giita 1ing sudt can bang va ing sudt thuc té cia cira
triéu.

1. GIOI THIEU

Bién doi cira tricu 1a két qua cua mdi ‘tuong tac gilta van chuyén bun cat vao cira va kha nang
day bun cét ra khoi ctra bang dong triéu. Su can bang ciia quan hé tuong tac ndy quyét dinh su
6n dinh cia cira. Kha nang chuyén tai bun cat ciia dong chay trong ctra phu thugc vao van tbc
dong chay trong ctra, do d6, phu thudc vao dién tich mit cat ngang cta ctra. Dua trén nhan
thirc nay, Escoffier (1940) di giéi thiéu mot dudng cong on dinh thuy lyc, duoc goi la biéu dd
Escoffier, trong d6 van toc dong chay 16n nhat duoc vé quan hé véi dién tich mit cit ngang
cua dong chdy. Dua vao biéu dd nay, mot ctra triéu duoc xac dinh 1a 6n dinh vé mat thuy luc
néu dién tich mat cit ngang ctia n6 16n hon mot dién tich chay gidi han. Cira triéu c6 dién tich
mit cit ngang nho hon gia tri gidi han nay s& duoc coi la khong 6n dinh vé mit thuy luc.
Theo van de Kreeke (1985), stic tai cat ctia dong chay trong ctra ¢ thé biéu dién tot nhat boi
g suét tiép day 16n nhat trong mot chu ky triéu, 7. Dua vao biéu dd Escoffier, van de
Kreeke (1985) su dung tng suat tiép day 16n nhit thay cho van toc dong chay lon nhit dé
phan tich 6n dinh. V& sau tiép can nay duoc mo rong cho cac hé thong nh1eu cua (Van de
Kreeke, 19907, 1990b). Trong cac diéu kién cin bang, gia trj ctia Gmg suét tiép thuc t& 7 bang
v6i mot gid tri img sudt tiép can bang Ty Néu 7 > z,,» ctra s€ c6 xu huéng bi x6i. Nguoc lai,

néu 7 <7, , cua s€ c6 xu hudng bi boi lap. Thong qua viéc so sanh cac gia tri clia Gng suat

can bang va (mg suat thue té trong cac diéu kién thuy dong luc hoc khac nhau ching ta ¢ thé
biét duoc trang thai 6n dinh cua céc cira.
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2. PHUONG PHAP XAC PINH UNG SUAT TIEP THUC TE
Ung suét tiép thuc té c6 thé dugc tinh toan thong qua biéu thirc
2= OV (1)

V6i Viax 12 gid tri ctia van toc dong chay 16n nhat c6 thé duoc xac dinh bang viée giai hé
phuong trinh biéu dién dong chay trong hé thdng cira triéu va ddm phd. Trong nghién ciru
nay, Viax duoc tinh toan dua trén nghiém giai tich ctia bai toan thuy luc trong ctra tridu ¢ xét
dén thanh phan quan tinh va sy dong gop ciia dong chay nhap luu tir cac séng thuong luu
[3.4].

Viax =+, )

Bién d¢ dong tridu qua ctra 77 duge xac dinh qua viéc giai lip phuong trinh [3,4]:

n +2uf123 +ui’—v=0 (3)
3rga ) a,
Vi b s v=( goj _ 4 4)
4F y
2
. o ), O’ 2
va =v|—| ‘tu, =—+u, 5
ILI (aoj f 72 f ()

trong do: = = bién do dong triéu trong cira; up = phan van tc dong chay phu thém do dong
nhap luu thuong ngudn; a, = bién do thuy triéu ngoai bién; F = trd khang toan bd cua lach

4, L, —a’ :
clra; @ = w | —-=% =hé s quan tinh; S = yU+u,); 7/:4F; 5:1 @ AC; A, = dién
4, g 37g

w A

tich mdt nudc cua dam phé; A, = dién tich mdt cat ngang cua dong chay qua cura triéu; L, =
chic¢u dai hiéu dung cuia ctra tricu; @ = tan so song tricu; ¢ = do léch pha gitra dong tri€u trong
clira va muc nudc triéu ngoai bién.

3. PHUONG PHAP XAC PINH UNG SUAT TIEP CAN BANG

Theo dé nghi cua van de Kreeke (1990° ), ing suét tiép can bang c6 thé duoc tinh toan tir quan
hé gitra lang tru triéu va dién tich mat cat ngang cia cira nhu sau

Teq = prmax = 466fC12(AgO62 (6)

Dua vao sd liéu do dac va két qua mo hinh toan, cac diém quan h¢ gitra lang tru triéu va dién
tich mat cat ngang ctra tridu cua tinh Thira Thién - Hué duoc v& trén biéu do quan hé do van
de Kreeke (1990 ) thiét 1ap cho phuong trinh (6) nhu trén hinh 2. Kiém tra cac diém quan hé
giita lang try tridu va dién tich mat cat ngang cac cua triéu ctia Thira Thién - Hué nhu trén
hinh 2 cho thay cac diém nay tuong dbi phu hop voi quan hé dugc xay dung boi van de
Kreeke (1990°) cho nén biéu thirc (6) duge s dung dé tinh Ung suét tiép can bang cho cac
ctra triéu Thuan An va Tu Hién ctia Thira Thién - Hué.
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4. PHAN TiCH TRANG THAI ON PINH CUA CAC CUA

Hinh 2. Quan hé giira ling tru triéu va dién tich mit cit ngang cira

Céc thong s6 str dung dé phéan tich on dinh cho ctra Thuan An va ctra Tu Hién nhan duge tir
cac tai liéu do dac va mod hinh toan mot chi€u cho h¢ thong dugc ghi trong bang 1.

Théng sb Cira Thuin An  Cira Tw Hién
Dién tich ddm pha, 4, (km?) 104.2 112
Dién tich mit cit ngang ctra, 4. (m?) 4000 600
Chiéu dai lach cira hitu ich, L. (m) 500 1000
Bién d¢ thuy triéu, a, (m) 0.25 0.30
Chu ky triéu, T (gid) 12.4 12.4
Do nhdm Manning, n 0.025 0.025
Heé s6 Cx 0.9 0.8
Hé s6 ma sat, 0.006 0.010
Heé s6 quan tinh, o 0.16 1.06
Ung suat tiép can bang, 7, (N/m’) 3.69 4.34

Béang 1. Thong so cia cac cira

Tir cac thong sb cua cic cira trong bang 1, cac biéu d6 Escoffier dugc xay dung cho cac cua
Thuan An va Tu Hién dua trén viéc giai phuong trinh (3) véi cac cap luu luong va gia trj dién
tich mat cit ngang cira khac nhau. Ung suit tiép can bang dugc xac dinh cho ting cira dya
trén phuong trinh (6).
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Hinh 3. Biéu dd Escoffier cho cira Thuin An véi cac cip luu lwong
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Hinh 4. Biéu dd Escoffier cho cira Tw Hién véi cc cap luu lwong

Tir hinh 3 ta c6 thé thay 1a khoang dién tich mt cit ngang 6n dinh cta ctra Thuan An 1a tir
3300 m” dén 4700 m* tuong Ung v6i khoang luu lugng nhap luu tir 0 dén 1500 m’/s gidi han
boi hai diém A va B. Chung ta ciing thay 1a cira Thuan An binh thuong & trong trang thai can
bang 6n dinh, thim chi véi cac luu luong nhap luu nho (diém A — trang thai thang 4/1999).
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Sau tran 1l lich st thang 11/1999, ctra dugc mé rong va 51210 sau (diém C — trang thai ,théng
5/2000). Cura s€ co xu huéng quay tro lai vi tri can bang 6n dinh theo hudng di€ém A néu luu
luong cac song d6 ra nho hon 1000 m?/s.

Nguoc lai, cira Tu Hién thuong xuyén ¢ trong tinh trang cin bang khong 6n dinh nhu trén
hinh 4. Boi vi luu lugng cac song d6 ra qua cira nay 1a nho, theo biéu dd Escoffier (1940), ctra
s& dé dang bi dong néu xay ra bat ky mot nhiéu dong nao lam cho no6 1éch khoi vi tri can bang
nay ma giam dién tich mat cat ngang cta ctra. Sau tran 1 thang 11/1999, ctra Tu Hlen duoc
mo rdng ra nhu trén hinh 4 (vi du 13 vi tri C vao thang 5/2000). Nhung vi tri méi ndy van qua
xa vi tri can bang on dinh hon 13 so véi vi tri can bang khong on dinh. Do vay, ctra dugc dy
bao 1a s& dan dan diéu chinh dé trd vé vi tri can bang khong 6n dinh trong twong lai.

5. KET LUAN

Viéc phan tich trang thai on dinh cta cac cira triéu dya trén phan tich giai tich cac thong so
thuy dong luc hoc cua cira s& cho chung ta c6 thém hiéu biét vé& pham vi 6n dinh va mat on
dinh cuia cac ctra phy thudc vao cac nhan té anh hudng chinh. Phuong phap phan tich 6 6n dinh
nay c6 thé sir dung nhu 1a mot cong cu dé danh gia nhanh phan ung ve 6n dinh cua cac cua
khi ¢6 cac can thiép ctia con ngudi vao hé théng vi du nhu viée thu hep dién tich dam pha do
nu6i tom hay khai hoang. Ngoai ra ching ta cling c6 thé sir dung phuong phap nay xac dinh
cac thong sb cho viéc thiét ké cong trinh nham 6n dinh cira triéu.
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