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Abstract

This article proposes semi-empirical equations to estimate wave transmission coefficient through submerged
complex with solid pile breakwater based on theories of random wave energy conservation of perpendicular
wave transmission incorporated with physical hydraulic experiments in wave flume applied on both types of
submerged breakwater with and without piles. These equations are able to describe interactions and energy
dissipation process for each element of this complex structure which are foundation block and pile rows.
Energy dissipation process depends on three major factors which are [relative submerge depth (R¢/Hmo),
relative crest width (B/H,,0), wave slope at construction location (sm=H/L,)] and wave energy dissipation
process through pile rows is determined by two major factors [relative submerged depth or submerged
length of piles (R./Hmo), relative pile row width (Xu/L)].
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Nghién ciru mirc d¢ anh hudng cia cac tham sé chi phoi va xay dung
phlro'ng phap tinh toan truyén song qua dé ngdm coc phirc hop c6 két
cau méi phi truyén thong
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Vién Ky thugt Bién, thanh phé Ho Chi Minh, Viét Nam
E-mail: nganhtien@gmail.com

Nhan bai: 8-12-2018; Chép nhén dang: 24-6-2019

Tom tat

Bai béo trinh bay phuong phap nghiéu ctru xay dung cong thirc ban thuc nghiém tinh toan hé sd truyén song
qua dé ngam coc ¢ ciu tao phirc hop, trén co so 1y thuyét 1a cic phuong trinh cin bang niang luong cia
song ngiu nhién truyén vudng goc qua dé, két hop véi cac nghién ctru thyc nghiém trén mé hinh vat 1y thu
nho trong méang soéng thuy luc cho 2 dang dé ngam rdng khong c¢6 coc va dé ngdm rdng c6 hé coc bén trén.
Cong thire ban thyc nghiém thé hién 16 qué trinh twong tac va co ché tiéu hao ning lwong song giira hai bo
phan 1a than dé rdng va hé coc bén trén voi song 1a doc 1ap voi nhau. Thanh phan ning lwong soéng tiéu hao
do than dé réng khong c6 coc chiu su chi phdi chi yéu ciia ba tham sé chinh 1a d6 sau ngap nuéc twong dbi
ctia dinh dé (Ro/Hmo), bé rong tuong ddi cua dinh dé (B/Hpo), d6 doc song tai vi tr1 cong trinh (S, = Hino/Lm)
va thanh phan ning luong song tiéu hao do hé coc bén trén chiu su chi phdi chit yeu ctia hai tham s6 chinh la
[d6 ngap sdu twong ddi hay chiéu dai phan coc nhing trong nudc (R/Hmo), bé rong twong ddi cua hé coc
(Xp/L)-

Tur khoa: Cong thirc ban thuc nghiém, dé ngdm coc phirc hop, dé ngam glam song, dé ngdm rdng, hé coc
giam song, hé s6 truyén séng, mo hinh vat 1y, nang luong song, tham sé chi phoi.

DAT VAN DE

bé giam song ngam la dang cong trinh chu
dong dugce nhidu nudc phat trién trén thé gisi
nhu Hoa Ky, Nhat Béan, Phéap, Anh, Italia,... tap
trung nghién ctru va tmg dung dé bao vé bo bién
do hi€u qua mang lai vuot trdi so vdi cac dang
cong trinh khac nhu mo han bién, ké bién,...
Giai phap nay hién nay dugc xem la dap ung
dugc ti€u chi da muc ti€u nhu giam song chong
sat 16 bdo v€ bo bién, gy bdi tao bai, phuc hdi
hay ho trg trong CAy ngap man, dong thoi giam
thiéu tdi da cac tac dong tiéu cuc dén moi truong
tu nhién sau khi xay dung cong trinh [1].

Céc nghién ctu vé dé giam song (PGS)
thuong tap trung theo 3 hudng chinh 1a (i)

612

Nghién ctru vé két ciu dé, (ii) Nghién ctru hiéu
qua giam song va (iii) Nghién ctru vé& hiéu qua
gdy bdi. Trong do, ngnién clu vé hi¢u qua
giam song cua d€ ngdm dang d4 d6 mai
nghiéng 1a loai két cAu mang tinh truyen thong
dugc quan tdm nghién ciu nhiéu nhat va ciing
dugc st dung pho bién nhét trén thé gisi. Sau
dé cac nghién cuu duoc mé rong cho BGS
dang da d6 phu cac khdi di hinh nhu Tribar,
Tetrapod, Dolos,... Cac nghién ctru gin day co
Xu thé h}ro’ng’dé’n sir dung cac dang két cdu moi
phi truyén thong nhu dé tru rong c6 15 ti€u song
(hinh ban nguyet) cau kién L- Block cau kién
Accropode™, cau kién Accropode™ II cau
kién Core-Loc™, céu kién Ecopode™; dang
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than thién v6i moi truong tu nhién nhu: dai
ngam nhén tao (Artificial Reefball), két cau 1%'0
ngém P.E.P, WaveBlock™, BeaChSaver
Surger  Breaker™,  BeachPrism™ ong
Geotube, tui dia ky thudt, hé coc gidm soéng
(tiét dién ngang 1 hinh tron, vudng, chir nht
hay tam giac); hay dang phi cong trinh nhu
trong cay ngap man. Nghién ctru chu yeu duogc
thuc hién thong qua cac thi nghiém mo hinh vat
Iy thu nho trong méng séng thiy luc dé xac lap
moéi quan hé gilta cac dac trung vé hai van,
thiy Iyc nhu (chiéu cao song Hs, chu ky song
Tp, d6 sau nudce trude dé h, dd ngap dinh dé Ry)
v6i cac dic trung hinh hoc cua dé nhu (bé rong
dinh dé B, chiéu cao dé D, hé s6 mai m) va ciu
trdc vat liéu lam than dé (n%). Cac nghién ctru
giai doan trudc nam 1995 dugc danh gia la
thuc hién kha don gian, két qua nghién ctru it
c6 tinh thyc tién do chua xem xét day du va
dung ban chat cia cac yéu td chi phdi nhu
nghién ctru ctia Johnson et al., (1951) [2],
Seelig (1980) [3], Allsop (1983) [4], Ahren et
al., (1987) [2], Ahren (1987) [5], Gomez Pina
va Valdes (1990) [2, 6], Van der Meer et al.,
(1991) [7], Van der Meer va Daemen (1994)
[8]... C&c nghién ctru thyc hién sau nam 1995
nhu cua d’Angremond et al., (1996) [9], van
der Meer et al., (2005) [10]... duoc dénh gia la
thuc hién rat cong phu voi song ngau nhién va
cac dang mit cat ngang va két cau dé theo thuc
té, cac cong thirc thuc nghiém dugc xdy dung
trén co s¢ xem xé&t toan di¢n mirc d¢ anh hudng
clia c4c tham sb chi phdi chinh dén qua trinh
truyén séng qua dé, do d6 két qua nghién ciru
c6 dd tin cdy va tinh thuc tién cao [2].

Tai Viét Nam, néi chung hi¢n nay cling
dang co6 xu huong chuy€n doi cac cong trinh
bao vé bd c6 tinh truyén thong nhu ké mai
nghleng dé thu nghi¢ém cac dang cong trinh
g1am song voi nhiéu loai hinh vat li€u va ket
cau khac nhau nhu khdi Tetrapod, 6ng
Geotube, dé try rong, khdi ro da, coc bé tong ly
tam 13i da hgc, ctr ban nhuya, hang rao coc tre,
cur tram,. . dé giam séng bao vé dé bién hay bo
bién bi sat 16 tai Nam Dinh, Hai Phong, Binh
Thuan, Tién Giang, Tra V1nh Séc Trang, Bac
Liéu, Ca Mau, Kién Glang Tuy nhién, cac
cong trinh giam soéng duoc xay dung theo dang
thi ngh1em hién nay cha yéu duoc thiét ké va
thi cong trén co sé tham khao tir nhirng cong

trinh thyc tién di xay dyng thanh cong trén thé
gigi. Co s6 khoa hoc dé tinh toan va lya chon
hé s6 sd truyén song hop 1y duge xem la “tiéu
chi ky thudt” mang tinh chi phéi quyet dinh
cong nang thiét ké ciia dang cong trinh nay hau
nhu chua dugc quan tdm nghién ctu, thuong
chi théng qua “tiéu chi suét dau tu” dé quyét
loai hinh két cu va cac thong sb kich thudc
hinh hoc khi thiét ké cong trinh [11].

Trong bai bao nay trinh bay phuong phép
Iy thuyét ket hop voi cac nghién cuu thuc
nghiém dé xay dung cong thie ban thue
nghi¢ém tinh toan hé so6 truyen song qua dé
ngam coc phire hop co6 két cau méi ph1 truyén
thong. Cong thirc phan anh day du muc d6 anh
hudng cua cac tham so chi ph01 chinh dén qua
trinh truyén séng qua dé ngam rong khong coc
va c6 hé coc bén trén (truong hop tong quat)
Ung dung ket qua nghlen ctru dé phan tich va
lwa chon hé s giam séng thich hop thlet ké cho
cong trinh thr nghi¢m bao v€ bo bién bi sat 16
do song tai phia tay cua dong bang song Ciru
Long (PBSCL) ciia Dé tai cap Qudc gia ma sb
DTDBL.CN-09/17.

CO SO LY THUYET VA PHUONG PHAP
NGHIEN CUU
Giéi thi¢u dé ngim coc phu’c hop

bé ngam coc phu:c hop co ket cau méi phi
truyen théng di dang ky xin cap biang Poc
quyén Sang ché, dugce Cuc & hiru tri tu¢ chap
nhan don hop 18 va cong bd don trén Cong
bao S¢ hiru Cong nghiép, So 348, Tap A
(03.2017), trang 396. Trén thé giéi va trong
nude chua co cong trinh nghlen ctru nao thyuc
hién dé danh gia hi€u qua giam séng cho dang
dé nay, Céu tao mot phan doan dé gom phan
khéi dé va h¢ coc try tron, trong do khéi d@é 1a
mot dé ngam rong c6 tiét dién ngang la hinh
thang can (hinh 1a) va h¢ coc tru tron lap ghép
linh hoat bén trén dinh khéi dé hinh thanh hé
thong riang lugc giam song (hinh 1b)

Ban chat ky thuét cua dé ngam coc phirc
hop chinh 1a viée b6 tri sdn hé thong cac hang
16 try tron theo dang hinh hoa mai trén dinh dé
va viéc cho phép 1ap ghep linh hoat hé coc tru
tron vao than dé rong tuy theo yeu ciu can
giam chiéu cao song. Khoang cach gura cac 16
hinh tru tron trong mot hang () va khoang
cach giita cac hang 16 (b;) trén dinh dé tuan
theo qui luat |; = by = @ (@ 1a duong kinh coc
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try tron). Ngoai loai coc tru tron con c6 thé sir
dung cac loai coc khac c¢ tict di¢n (vudng, chir
nhat, tam giac) deé lap ghép tai vi tri cac hang 16
b tri san twong Gmg trén dinh dé vao théan dé
rong hinh thanh h¢ thong rang lugc giam song.
Thyc tien, dé thudn ti€n khi thi cong va lap
ghép hé coc vao than d€ dinh hudng st dung
loai coc Ong bé tong ly tam du tng lyc duc san
thong dung va pho bién trén thi truong xay
dyng hi¢n nay c6 duong kinh @ = 300 mm.
Co ché ti€u giam séng qua dé gan giong
tu nhién cua cdy ngdp man ven bi€n. Trong

do phﬁn hé coc bén trén tao ra cac khe ho
dimng ludén cho phép song bién va thuy triéu
xuyén qua dong vai tro giong nhu cic than
cdy can song, nang lugng song ti€u tan qua
hé coc nho céng cia luc can, phan khoi dé
ngoai tac dung ti€u tadn nang luong song tdi
thong qua qua trinh séong vo va dong chay
qua than dé co tac dung can va gilr bun cat
dich chuyén theo phuong ngang nguoc trg ra
phia bién khi thuy triéu rat thap hon cao trinh
dinh dé (hinh 1c).

a) Dé ngam rdng
(khéi dé)

than dé rdng

b) Hé coc tru tron lip ghép vao

¢) Lap ghép cac phan doan dé ngim
coc phuc hgp

Hinh 1. Minh hoa dé ngam coc phtic hop (truong hop 3 hang coc)

Co s6 1y thuyét )

Str dung ning lugng song thict 1ap cac
phuong trinh can bang ning luong cua song
ngau nhién truyén vudng goc voi b qua dé két
hop véi s ligu do dac thyc nghi¢ém trén mo
hinh vét 1y thong qua cac bude bieén doi toan
hoc trung gian dé xac dinh thanh phan nang
lugng séng tiéu hao do than dé rong va do hé
coc. Sau do xay dyng cong thuc ban thyc
nghi¢m dang tong quét tinh toan truyén séng
qua dé ngam coc phtrc hgp véi hai tham so doc
1ap 14 thanh phan nang lugng séng tiéu hao do
phan than dé rong va do hé coc [1, 11].

Phwong phap nghién ctru .

Phuong phap nghién ciru bang mo hinh vat
ly thu nho trong mang séng thity luc thuc hign
tai Phong Thi nghiém Thuy lyc song bién cua
Vién Khoa hoc Thuy lgi mién Nam (méang séng
HR Wallingford - Anh).

Ly thuyét twong ti va ti 1¢ mo hinh
Ti 1€ m6 hinh dugc thietkéla i =4, =a=
15 bao dam tuan thu dinh ludt twong tu Froude,
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thoa min cac didu kién lién quan dén yéu t6
hinh hoc ctia nguyén hinh, yéu t song va kha
ning dap (g ctia hé théng thiét bi thi nghiém,
dong thoi bao dam giam thiéu t6i da hi€u ung
phat sinh do anh hudng cua séng phin xa dén
ket qua thi nghiém [1].

Diéu kign bién thiiy hdi vin

Chiéu cao song 1a Hg = 1,00-2,50 m, chu
ky song T, < 8,0 s, d ngap nudc tai dinh dé R,
=0-2,25m [5].

Thyuc t& thong sb song nudc siu tai ving
bién phia ty cia PBSCL chi dao dong trong
khoang Hs = 1,0-1,75 m, T, = 2-6 s, chuoi so6
lidu thi nghiém MHVL di xem xét ddy du cac
dic trung riéng nay, dong thoi mé rong thém
bién do voi gioi han 1a Hy<2,50 m, T, < 8,0s
trong nghién ciru nham muyc dich khai quat hoa
day du duoc mirc d9 anh hudng clia cac tham sd
chinh chi phdi dén qua trinh truyén séng qua dé
khi phéan tich va tang d9 tin cdy khi xay dung
cac cong thirc thuc nghiém va ban thyc nghiém.
Muc tiéu huéng dén 1a mo rong pham vi tng
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dung thyc tién ctia dang dé ngim nay khong chi
gi61 han Ung dung riéng cho ving bién phia tay
hay ving PBSCL ma con c6 thé tmg dung cho
cac vung bién khac ¢ nude ta co dic trung song
va co ché sat 16 bo bién tuorng tu.

Co so dé xac dinh gia tr1 d¢ sau ngdp nudc
trén dinh dé ngam 1a theo thyc te dé co thé
g1am song hi€u qua thi dinh dé can dugc thiét
ké c6 ¢ cao trinh nam xung quanh cao trinh
muc nude voi dd ngdp sdu toi da < 1 x H (tirc
la 0 <R < 2,5 m). Khong xem xét tru:ong hop
cao trinh dinh dé€ > cao trinh myc nuge trong
ngh1en ctru nay. Thuc te ché do thuy triéu cua
ving bién tay 1a nhat tridu khong déu, bién do
dao dong nho hon 1 m, do do trong thuc tlen
khi thiét ké cong trinh cao trinh dinh dé ngam
(khong c6 coc) duge chon ¢ cao trinh myc
nuoc trung binh (theo tan sut thiét ke) s€ bdo
dam yéu cau k¥ thuat va hiéu qua vé kinh té (=
d6 ngap dinh dé R, = 0).

Thiét ké mé hinh thi nghtem
Khéi @é 1a dé ngam rdng tiét dién hinh
thang can co chidu cao D = 0,2 m va hé sb mai

WG6 WG5

Re =0.00; 0.05; 0.10; 0.15 (m)

= 1,0. Nghién ctru v6i 4 chiéu rong dinh khoi
de khac nhau, kich thudc va ki hiéu la BI =2345
=0,112; 0,152; 0,192; 0,232 m. Mat d6 16 rong
trén dinh khdi dé duoc b tri theo dang hinh
hoa mai theo qui luét 1a I;=b;= @ = 0,02 m. Sb
hang 18 rong tuong (mg véi cac chiéu rong dinh
Bilan? =23 475 hang (hinh 1a voi trudng
h0p83—0152mvan 3). o
Hé coc tru tron lip ghep trén dinh khoi dé
bdo dam tuong thich voi mat d6 va kich thudce
ctia cac hang 16 réng n®;. Sé hang coc try tron
lap ghép trén dinh khéi dé B; tuong tmg 1a n®),
-(2 3, 4, 5 hang (hinh 1b, 1c véi truong hop
n®).

Bo tri thiét biva so do thi nghiém

So dd bb tri thi nghiém su dung 6 dau do
duoc bé tri doc theo tuyén mang séng. Trong
d6 4 kim do (WGI1, WG2, WG3, WG4) ngay
sau Piston dugc sir dung dé tinh toan tach song
phan xa va 2 dau do (WGS, WG6) con lai duge
bd tri trude va sau dé ngdm dé ghi nhan ket qua
ddc trung cua song trude va sau khi truyén qua
dé ngam.

WGAWG3 WG2 WG1 My tao song

Bii d4 tieu song

fA : 1/25
| 20m | 90m | 15m [ 1Sm |  80m | 10. o | 0.5m 0.72m] |
0.20m/ 0.18m \0.4m
a) So db thi nghiém dé ngam rdng, khdng coc (B;, n®,, R,
WG6 WGS WG4AWG3 WG2 WG1Mdy tao song
Rc =0.00; 0.05; 0.10; 0.15 (m)
Bii dd tiéu song Bi

Rc

1=1/500

s 1/25

9.0m | 15m | 15m |

8.0m

| 10.0m | 0.5m 0.72m| |

0.20m / 0.18m \0.4m

b) So dd thi nghiém dé ngdm rdng cé hé coc (Bi, n®), R¢)

Hinh 2. So dd b tri cong trinh va thiét bi thi nghiém trong mang séng HR Wallingford

Xay dung chu(rng trinh thi nghiém
Tong s6 300 thi nghiém (40 thi nghiém
truong hop hién trang, 100 thi nghiém truong

hop dé ngam rdng khong coc va 160 thi
nghiém truong hop dé ngam rdng cé hé coc
bén trén).
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Bdng 1. Xay dung chuong trinh thi nghiém tong quat

Dic trung song thi nghiém Bé rong dinh B; S6 hang 16 S6 hang coc Do ngap R
(tai bién tao séng) (m) n®, n®, (m)

HO7T113 (Hyo = 0,07 m,T, = 1,13 5)
HO7T134 (Hyo = 0,07 m,T, = 1,3455)
H10T135 (Hym = 0,20 m,T, = 1,355) B;=0 n9,=0 n®, =0 RA=0
H10T160 (Hyo = 0,10 m,T,=1,60s) B,=0,112 n©,=2 n®, =2 R =0,05
H12T148 (Hy =0,12 m,T,= 1,48 s) B;=0,152 n©®,=3 n®, =3 RS =0,10
H12T175 (Hy =0,12 m,T,=1,755) B,=0,192 n©®,=4 n®, =4 R =0,15
H14T160 (Hyo = 0,14 m,T,=1,60s) Bs = 0,232 nO;=5 n®g =5

H14T189 (Hyo =0,14 m,T;=1,89s)
H16T171 (Hm=0,16 mTy=1,715)
H16T203 (H = 0,16 m,T, = 2,03 5)

Ghi Chu Céc chi s6 (-), (0) va (p) tuong tng vdi cdc thi nghiém 1a hién trang khong co dé (-), dé
ngam rong khong coc (0) va dé ngam rdng c6 hé coc (p).

KET QUA NGHIEN CUU VA THAO LUAN

Dé ¢6 ciu tao phtrc hgp bao gd6m phan khdi
dé nhu 1a mot dé ngdm rdng tiéu hao ning
lugng song thong qua qua trinh song v3, phan
xa, ma sat va dong chdy qua than dé, phan hé
coc bén trén ti€u hao nang lugng song nhd
cong cua lyc can. Khi chiéu cao phan dé rdng
tang thi nang lugng séng tiéu hao boi than dé
tang trong khi cua h¢ coc thi lai giam va nguoc
lai. Do qué trinh tuong tac va co ché tiéu hao
nang luong song glua hai bo phan nay véi song
la khac nhau do Vay can c6 nhitng danh gla
phén tich doc 1ap v€ mac d¢ anh hudng cua
tham s6 chi phoi dé tir d6 xay dung phuong

phap tinh toan truyén song qua dé trong truong
hop tong quat.

Truyén séng qua thin dé rdng, khong coc
Anh hwong ciia chi sé v (7)

Hinh 3 minh hoa anh huong cta chi sé v&
= Hino/d dén hé sb truyén song K; cho céac truong
hop khdng cé cong trinh va céd cong trinh nhung
khong co coc véi cac bé rong khac nhau.

Khi ¢6 cong trinh nhung khong c6 coc, K
glam manh nhung van con ¢ mirc cao, phd bién

=0,60-0,80.

Khi y tang thi K; gidam nhe, tuy nhién sy
phu thudc nay kha yéu, khong rd rang.

T @00 ©0®o0 0,08 08 & VIR, T
0ok 4
B >
v
08f <% %’ @ {Q} > 48 l> J
b £ S
07F $D D q -
z l>
< osf 4 < G.E‘D E’DE\B D
o |
> o
0.5H QO Khéng cong trinh ﬁ, § % $‘FD 1
0 B=0.112m, khéng coc (n_=0)
%41 1> B =0.152m, khong coc (n, = 0) b
03k <] B=0.192m, khong coc (n_ = 0) i
' B = 0.232m, khang coc (n, = 0)
0

L L L
02 0.25 03

0.35
NI

L 1 L
04 0.45 0.5 0.55

Hinh 3. Anh huéng cua chi s song v& y(dé khong coc)

Anh hwéng ciia dp sdu ngdp nwéc twong doi
cuia dinh dé i
Quan hé K; ~ R/Hpyo duogc thé hién trén
hinh 4 cho truong hop dé khong coc.
Nhin chung Re/Hpo c6 dnh huong chi ph01
dén K, quan hé 1a dong bién, tu0’ng tu nhu cac
truong hop dé ngam gidm song khac. Tuy
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nhién do ciu tao than dé kha rong nén chi cho
thdy hiéu qua giam song 16 rét voi do ngap séu
nhd R/Hmg < 1. Khi R/Hpyo > 1 thi K; ting rat
nhe hodc hau nhur 1 khong doi.

Khi d§ ngap = 0 (R;=0) thi dé c6 hi¢u qua
giam song tot nhat véi K, = 0,50 (trung binh).
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L > B
0.85] o ..
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Hinh 4. Anh hudng cua d6 ngap sau twong d6i Ry/Hnmo (dé khong coc)

A?nhvhu"(?ng bé rong twong doi ciia dinh dé khu vyc cong trinh twong ung véi chu ky déc
Anh hudéng cua bé rong twong doi B/Ly, va  trung phd Tyap va dinh phd Tp) véi h¢ s6 K
B/L, (Lm va L, 1a chiéu dai song nudc nong tai  duoc the hién lan lugt trén cac hinh 5, 6.
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Hinh 5. Anh huong cta bé rong twong ddi B/L,, (dé khong coc)
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Hinh 6. Anh huéng cua bé rong tuong déi B/L, (dé khong coc)
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Hinh 7. Anh huong cta bé rong tuong ddi B/Hpo (dé khong coc)
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Viéc sir dung bé rong twong dbi B/Hy, thay
Vi B/L cho két qua tuong quan tuong tu nhung
& mirc d6 yéu hon (hinh 7).

Nén sir dung Tp.10 trong trudong hop song
nude nong, khi ma phd song da bi det khong
con 10 dinh. Tp.10 dugc dung dé nhan manh vai
tro cta song dai ¢ vung nudc nong do song va.
Xu thé cling dugc thé hién rd hon hay mirc do
phén tan cta $6 liéu nho hon khi str dung T4
(hinh 5) so v6i khi str dung T, (hinh 6).

Anh huong cua bé rong tuong d6i B/L nhin
chung 14 yéu hon so véi do ngdp nudc tuong

Anh hudng cta B/L trd nén yéu dan khi do
ngdp tang, v6i do ngdp lon (R; = 0,10; 0,15 m)
thi B/L hau nhu khong con anh huong.

Anh hwéng ciia twong tic ' s0ng voi mdi dé

Thong thuong tinh chat tuorng tac song véi
mai dbc thé hién qua gla tri cua s0 Iribarren &,
cung ¢6 anh huong dén truyen song qua dé
ngam. Tuy nhién & day hé s6 mai dé 1a mot
hang so (tanoc =1) do vy co thé xét tinh chat
tuong tac nay thong qua gia tri d6 doc song tai
vi tri cong trinh sp;:

£ H
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Hinh 8. Tuong quan s, ~ K, (dé khong coc)

Hinh 8 trinh bay két qua phén tich twong
quan phu thudc gi&a Sm Va K; cho céac truong
hop bé rong va dd sau ngap khac nhau. Nhin
chung xu thé anh huong ciia s, dén K; la
nghlch bién kha 13 rang, dac biét la voi do
ngdp nudc lon, cho thay séng cang dai thi
cang it bi ti€u hao nang lugng hon khi qua dé
$0 vOi song ngan.

Hé sb truyén song qua than dé rt’mg

Tur céc phén tich anh huong néu trén chung
ta thay rang hé truyén song qua than dé rong
trong truong hop khong c6 hé coc ph1a trén
chiu su chi phdi chu y€u cua ba tham s6 do la:
do ngap sau tuong dbi R/Hyo, bé rong tuong

mo,t

KO —

dbi B/Hmo va do déc song tai vi tri cong trinh

Sin:
K(O) — Hmo,t - f RC
t HmO i ,

Tur nhitng phan tich twong quan néu trén va
tuong ty nhu véi cac dang dé ngam khéc, hé sd
truyén song qua dé c6 dang téng quat nhu sau
d’Angremond va nnk., (1996) [3]; van der
Meer va nnk., (2005) [11]. Luu y & day ta s
dung tham s6 d6 dbc song (S,) thay vi sir dung
s6 Iribarren (&), Re 12 d6 ngdp sdu mang gia
tri duong.

RC
| =a.

H [ H oo
Trong d6: Cac hé s6 a, b (gia tri duong) va cac
sO mi Cy, C, (gla tri am) du’oc xac dinh bang
phuong phap hoi quy voi cac s6 liéu thi nghiém
cho trudong hop dé ngam rong khong coc.

mo,i
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J+ b.( B
i HmO,i

3)

G
J (1-ev5)

St dung phuong phap do tim theo céc to
hop d6i v6i hai s6 mii ¢, Va ¢, sao de phuong
trinh (PT) (3) phu hop nhat v6i cac s6 liéu thi
nghiém, tirc 12 c6 hé sd hdi quy R® 16n nhét.
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Ung v6i mdi mot gia tri C2 s€ cO mot chudi cac
gia tri ¢; dugc gia thlet dé phan tich h01 quy va
lua chon by tham sd ¢y va ¢, Cho R? 16n nhat.
Két qua quan hé glua ¢, va R? duoc thé hién
trén hinh 9 cho thay R? do nhag khong 16n dbi
khi ¢, < 0. Khi ¢; < -1,0 thi R” dat gia tri cuc
dai do d6 chon ¢, = —1,0 dé phan tich hoi quy.

1 T T

0 1 1 1 1 1 \
-1 08 08 07 06 05 -04 03 02 01 0
Exponent <, )

Hinh 9. Quan hé ¢, ~ R?

KO = 0,18(

0.9F

0.8f

R?=0.94

8]

0.7p

t

Calculated K

0.6

0.5¢

04r O Experimental data (no piles)

—— Measured = Calculated

g 8,3 04 0.5 0.6 K0‘7 0.8 0.9 1
Measured K, (-)
Hinh 11. So sénh giira tinh toan theo cong thae
va sb liéu thuc nghiém vé hé truyén song
khi dé khong coc

Két qua so sanh hé s6 truyén soéng qua
than dé rong (khong coc) glua tinh toan theo
cong thue thyc nghiém (4) va cac s6 liéu thi
nghiém dugc thé hién trén hinh 11 véi mirc d6
phu hop cao (R? = 0,94). Trong trudng horp
khong thé xac dinh Tp.10 mot cach chinh xac
thi van c6 thé s dung cong thic (4) voi Sp

i 1 L/ 1 1 \ 1

0
Exporentc, ()

Hinh 10. Quan hé ¢, ~ R? (vdi ¢, = —1,0)

Véi ¢, da xéc dinh, hinh 10 thé hién quan hé
gitta ¢, va R u’ng voi gla tri ¢ = -1,0. Ket qua C
=-0,19 dem lai gla tri R? 16n nhat dat xap xi 0,94.

St dung bo s6 mi ¢; = -0,19 va C2 = -1,0
ching ta xac dinh duoc cac hing sé thyc
nghlem tuong tmg la a = 0,18 va b = 0,58. Nhu
vay PT (3) duoc viét lai nhu sau:

-0,19
Rc B _1/’\/:
e J+0,58( e ] (1-e) @)

thay vi s, tuy nhién véi do tin cdy dat dugc
thap hon mot chut.

Tiéu hao niing lweng séng qua dé ngam réng
c6 hé coc
Phan tich qud trinh tiéu hao nang lugng song
Khi song truyén qua hé dé ngdm rong s&

trai qua cac qua trinh tiéu hao nang lugng, lam
giam chiéu cao song nhu song v& trén dé do do
sdu bi han ché, ma sat, stc can do hé coc.
Trong phan tich chiing ta c6 thé chia thanh cac
thanh phan niang lugng séng tiéu hao nhu sau:

Niang lugng tiéu hao do thin dé rdng
(khong c6 hé coc).

Nang lugng ti€u hao do ma sat.

Nang lugng ti€u hao cia hé coc.

_Phuong trinh can bang ning luong cia song
ngau nhién truyén vudng goc voi bo qua dé
ngam rong c6 hé coc bén trén co dang nhur sau:

o(E® ¢
%z—Dd -D, -D, (5)
2kh
Tt 2[ sinh(2kh)J ©
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Trong do: x- mot do dai dac trung theo phuong
truyén song; h- do su nuéce trude dé; E P13
tong nang luong don vi cua song truong hop dé
ngam rong co6 hé coc (J/m) H,me- chiéu cao
song trung binh quan phuong trong trudng hop
dé gdom ca h¢ coc; Dy- suat tiéu hao nang luong
song do phan than dé rong (W/m?); Dr- suét tiéu
hao ndng luong song do ma sat day (W/m)
Dp suat tiéu hao nang luong song do stc can
cua hé coc (W/m) Cq- van tbc nhom song; c-
van toc dinh séng.

Trong cung mot diéu kién nhung khi dé
khong ¢6 coc thi nang lugng song bi tiéu hao
chi boi phan than dé rdng va ma sat ddy co
dang nhu sau:

0(E.c,)
ox

Voi E() 12 nang luong song trong tru’ong hop
dé ngam rong khong co hé coc (J/m?).

=-Dy — Dy (7)

o((EP-E?)q,)

1
a|:8 pg( rms,(0)

Luu ¥ PT (7) dua trén gia thiét bo qua su
thay d6i van téc nhom song ¢, khi c6 va khong
c6 hé coc (theo 1y thuyét thi ¢, chi phu thude do
s&u nudce va chu ky song).

Véi gia thiét niang lugng tiéu hao bdi ma
sat va song phan xa do than dé rdng 1a nhu
nhau giita hai truong hop d€ khong coc va co
hé coc (theo cac sb lidu thi nghiém tr MHVL
cho théy hé sb phan xa c6 su chénh 1éch khong
dang ké giira hai truong hop nay); ngoai ra sy
chénh 1éch nay con duoc ké dén bang cach lay
chidu cao séng trude dé 1a chiéu cao song trung
binh gifra hai truong hop va sau nay thong qua
céc hé sb hiéu chinh mé hinh) va sy ¢6 mat cta
hé coc khong lam thay ddi suét tiéu hao ning
lugng cua than dé rong so va6i khi dé khong co
hé coc. Tir cac PT (5)—(7) chiing ta c6 thé rit ra
phuong trinh cin bang ning lugng song cho hé
coc nhu sau:

1
Hrzms(p)) :| a[Sngrmsp gj

Y :—Dp<:>Dp:

Véi Hipsp goi 1a thanh phﬁn chiéu cao song bi
suy giam chi bdi hé coc.

Néu nhu séng dén 1a nhu nhau thi PT (8)

(Hrzmst)(o) _(H

-—— ®)

oX
c6 dién giai mot cach don gian la nang lugng
song ti€u hao boi hé coc chinh la phan chénh
léch vé ning luong song phla sau dé gitra hai
truong hop dé co va khong co hé coc.

1
D, ==pgc
p 8pg 9 Xb

Trong dé:’ Himst 12 chiéu cao song phia sau de,
cac chi s6 (0) va (p) tuong ung dung dé chi
truong hop dé ngam rong khong coc va co hé
coc; Xp 1a chiéu rong anh huong cia sd hang
coc trén dinh dé ngam xét theo phuong truyen
song (X, la khoang céach tinh theo tim cua hai
hang coc bién ngoai cung trén dinh dé theo
phuong truyén song).

O day ching ta dua ra khai niém nang luong
song tuong ddi tidu hao bai hé coc Dy, 1 dai
lugng phi thit nguyén dugc dinh nghia nhu sau:

AH?

rms, p

Dpr - H2

rms,i

(10)
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rzms,t )( 0) _1 o AH rzms P )
87" X,
Tu PT (9) va (10) ching ta c6 lién hé:
1 D, .H? D E®c
D —— C pr* rm5| _ pr o] 11
» =g P9 X, X, (11)

Str dung dai lugng phi thir nguyén Dy, Xac
dinh tir cac s liéu thi nghiém cho hai truong
hop dé khong co va co hé coc theo PT (10) dé
phan tich sy suy giam chiéu cao song do anh
huong cua hé coc.

Két qua tinh toan D, theo PT (9), (10)
dugc lap thanh bang dya vao két qua thi
nghiém MHVL truyén séng qua dé ngam rong
khong coc va c6 hé coc. Nhin chung gia tri Dy,
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kha nho, chi chiém khoang 10-20% so véi tong
nang lugng song tdi.

Phin tich mirc dj inh Inro’ng ciia cdc tham
s6 chi phéi dén tiéu hao ning lrong séng
qua hé coc

Tuong tu nhu v6i than dé rong, dd ngap sau
tuong ddi RJ/Hrmo (chleu dai phan coc nhung
trong nudc) ciing c6 anh huong nhiéu dén ticu
hao nang luong séng qua hé coc nhu the hién
trén hinh 12. Nhin chung c6 thé thay rang quan
hé nay la dong bién 16 rang véi xu thé phi
tuyen Dy tang manh véi Re/Hnyo < 1,20 sau do
thi hau nhu khong tdng nira. Dy, cung tang ty 1€
v6i sd hang coc (tuong tng véi bé rong anh
huong cua hé coc).
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Hinh 12. Anh huong cua cua d§ ngép sau
tuong doi Ro/Hmo
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Hinh 13. Anh huong cia bé rong twong dbi
cua hé coc Xy/L, (trai) va Xy/Hmo (phai)

Anh huong cla be rong tuong doi cua h¢
coc X/l VA Xp/Hmo d6i véi Dpr duogc lan luot
thé hién trén hinh 13 ciing cho thay su phy
thugc manh mé theo quan h¢ ddng bién cua bé
rong hé coc den su ti€u hao nang lugng song
qua hé coc. Anh hu:ong nay o rét nhit dbi véi
cac muc do ngap sdu thap. Viéc Dpr c6 xu thé
tang chdm véi cac mirc d ngdp séu lon duge 1y
giai: Khi d6 sau nudc da 16n thi phan 16n ning

luong song & dai tan sb cao di bi tiéu hao bai
hé coc, chi con lai nang luong song & dai tan so
thap Nhu: da phén tich ¢ trén song ¢ dai tan
thap it bi tiéu hao nang lugng khi qua hé coc,
do vay khi d¢ sau ti€p tuc tang hoac s6 hang
coc tang thi Dy, s€ khong tiép tuc tang nira.

Hinh 14 1a két qua phan tich sy phudc vao
do dbc song (s, = Hmo/Lp va Sy = Hio/Li) tai vi
tri cOng trinh doi voi Dpr Xu thé chung 1 dong
b1en tuy nhién khé y€u so voi truong hop than
dé rong khong cé coc.
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Hinh 14. Anh huong ciia d6 dbc song dia
phuong s, (hinh trai) va s, (hinh phai)

Céc anh hucng khac nhu do sau nudc
tuong d6i h/L, va chi $6 v& Hyo/h dén Dyr duoc
lan luot trinh bay trén cac hinh 15-16 cho thay
cac tham s6 nay hau nhu khong ¢6 chi phdi truc
tiép dén tiéu hao ning luong song qua hé coc.
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Hinh 15. Anh huéng ctia d6 sau nuée
twong ddi h/L,

Ngoai ra ti€éu hao nang lugng song qua_ hé
coc con phu thudc vao mat do coc hay do rong
cua dé ngam coc phuc hop (phu thuéc khoang
cach gitra cac coc), duong kinh coc. Tuy nhién
trong thi nghiém tham s6 nay dugc giit cd dinh
do vay khong duge xem xét mot cach tryc tiép
& day ma gian tiép ndm trong cac théng s6 khac
dugc phéan tich & trén.
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Hinh 16. Anh huong cta chi s6 v& Hpo/h

Tiéu hao nang lwgng song qua hé coc

Vi nhitng phan tich twong quan néu trén &
day chung ta s& x4y dung cong thic thuc
nghiém tinh toan xac dinh nang lugng séng bi
tiéu hao bdi hé coc phia trén than dé rong.

Mot cach tuong tu nhu trén chung ta c6
phuong trinh tong quat nhu sau:

~ V

(R +Hugi )X,

_ Rc + HmO,i X

=f ( R X ) (12)
HmO I-m

Dpr mang y nghia 1a nang lugng song tiéu
hao twong d6i boi hé coc so voi tong ning
luong song to1 (Dy, con dugce hiéu 13 hiéu ning
cta hé coc Dy < 1). Nhu vay Dy, phu thudc vao
tong thé tich pham vi can nudc tuong dbi cia
hé coc so voi toan bd thé tich khéi nudc dao
dong xét trong trong mot chu ky séng Ngoai ra
lyu y khi Rc = 0 (myc nudc ngang bang than dé
rong) thi Dy > 0 do mdt phan séng van truyén
qua dinh dé va van bi tiéu hao ning lugng boi
hé coc.

Xuat phat tir nhitng phan tich trén ching ta
¢ dé xuét tham sb biéu dién thé tich can séng
tuong dbi cuia hé coc nhu sau:

_P
p VW

H.o-L,
Trong do: V, la thé tich can séng tuong doi
cua hé coc; V, va V,, la thé tich pham vi can
song cua hé coc va tong thé tich phan khoi
nudc dao dong xét trong mot chu ky song.
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Hinh 17. Duong hdi quy thyc nghiém xac dinh
Dpr ~ V,, (v6i L) (dé c6 hé coc)

PT (13) van béo toan cac tham sb chi phdi
ciia ctia PT (12). Hinh 17 biéu dién quan hé
giita thé tich can séng tuong ddi cua hé coc va
Dyr, qua do co thé thay ré“mg tuong tu nhu cac
phan tich twong quan & phan trudc Dyr €O Xxu
thé ting khi V tang, tac la khi do ngap tuong
dbi tang hodc be rong h¢ coc tang. Khi V tang
dén mot gisi han nao do thi Dy khong tang nira
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w (13)

ATy
mo I‘m
(Iy do da giai thich ¢ trén). Nhu vay tuong
quan nay tdn tai mot sb diéu kién gidi han nhu
sau: Co tiém can trén la Dy, max Va Dy = 0 khi
khong c6 hé coc (X, = 0) va Dy, > 0 khi R, = 0.
Véi nhitng tinh chat nay va voi dai luong miéu
ta hiéu nang (D,, < 1) thi ham tanh(x) (véi x <
1) Ia mot dang ham phu hop.

St dung phuong phap hdi quy voi bo s6
liéu thi nghiém ching ta xay dung duoc quan
hé duong hdi quy nhu sau (hinh 17), mic do
phu hop cao R? = 0,80.

mo m

R, +H.o:
Dpr:0,153tanh{20,6(°|_|—m0")%} (14)

Khi sir dung T, thay Vi Tp.10 (Lp thay vi L)
trong tinh toan thi mirc d6 phu hop vdi cac sd
liéu thuc nghiém dat duogc sé tha‘ip hon mdt chut
(R? = 0,71, hinh 18). Liic ndy céng thirc xac
dinh Dy, s€ la:

m0 p

R.+H,_,:
D,, =0,152tanh 16,3Mﬁ (15)
Pr H L
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O Labdata
—— Dpf regression curve

i i ! ! L !
0 005 01 015 02 025 03 035

Hinh 18. Pudng hdi quy thyc nghiém xac dinh
Dpr ~ V, (v6i Lp) (d& c6 hé coc)

Truyen séng qua dé ngdm réng cé hé coc
Xuat phat tr cac phu'ong trinh can bang

nang lugng song cho cac truong hop dé ngam

rong khong coc va c6 hé coc bén trén nhu sau:

Khi dé ngam rong c6 h¢ coc bén trén:

Eo =E” +EP +EP +EP +E (17)
Trong do: E,, Eq, E,, Er va E, lan lugt 13 ning
luong cua song phia sau dé, phan ning luong
tiéu hao boi phan than dé rdng, boi hé coc, ma
sat va nang luong song phan xa lai. E la tong
nang lugng song (bao gdm cd song tdi va song
phan xa trd lai tir cong trinh) Céc chi sb (0) va
(p) twong tng dung dé chi truong hop dé khong
coc va co hé coc.

Gia thiét véi cung mot tong niang luwong
s6ng Eq;, thi cac thanh phan nang luong song bi
tiéu hao bdi ma sat va than dé 1a nhu nhau
trong ca hai truong hop dé ngam rdng khong
coc va c6 hé coc bén trén (tic 1a E® =EP

E® =E® . Tir hai PT (16) va PT (17) ta co:

Khi dé ngam rong khong coc:
Eot =E? +EP +EP +EP (16)
(Et(O) _ Et(p))-i-(E(O) _ E(P))_ E(P) -0

P 8'09( m(?st —Hr(n‘js)t)jtSngrmSI(Cr(O)z _Cfp)z)

V6i CO ¥ P 13 cac hé sb phan xa trong hai
truong hop dé khong co coc va ¢ hé coc.

PT (18) c6 thé viét lai dudi dang cac hé sd

Luu y: Chénh 1éch nang lugng song phan
xa tuong ddi (Efo)—Efp))/E: Er(o) —Efp) )
co gia tri rat nho va ty 1€ thuan so vdi nang
luong song ti€u hao bdi than dé co hé coc nhu
trinh bay trén hinh 19 c6 két qua tir thyuc
nghiém. Do vy anh huong chénh léch vé séng
phan xa co6 thé dugc xét dén mot cach gian tiép
théng qua D, voi mot hé sd diéu chinh mo
hinh m.

DXy _ (18)

G

0

truyér} song (K; = Hyms/Hmsi) bang cach chia
hai vé phuong trinh nay cho nang lugng song
t6idonvi E=1/8pgH/ ., taco:

2 D X
Cr) -2 g (19)
1 2
g gHrm5| g
(20)

Tu PT (20) chung ta c6 thé dua ra cong
thirc ban thyc nghi€ém xac dinh hé s6 truyén
song qua dé rdng co hé coc bén trén (K hay
ki hiéu khac 1a K;) nhu sau:

K, =K - (21)

pr

Trong d6: m 1a hé sé mé hinh (theo 1y thuyét
thi m < 1,0) dugc hiéu chinh véi cac so liéu thi

623



Nguyen Anh Tien

nghlem nham ké dén anh hu:orng cua song phan
xa va céc sai léch do cac gla thiét da néu khac
trong qua trinh xay dung cong thic.

Luu y: KO 1a he s6 truyén song qua dé
ngam rong khong coc dugc xac dinh tir PT (4)
va Dy, 1a nang luong song tuong ddi tiéu hao
boi hé coc duge xac dinh tir PT (14) hoac PT
(15). Khi dé ngam rong khong coc (D, = 0) thi
PT (21) s& tro vé PT (4).

Str dung cic PT (4), PT (14) va PT (21)
cung v6i bo s6 lidu thi nghlem cho truong hop
dé c6 coc de xéc dinh h¢ s6 mé hinh m (160 thi
nghiém). Két qua trén hinh 20 cho thay m =
0,94 cho két qua phu hop tét nhat v6i bo sb lidu
thi nghi¢m (R® = 0,87). Hinh 21 trinh bay so
sanh guIa két qua tinh toan K theo PT (21) véi
hé¢ s6 m6 hinh m = 0,94 va bd sO lidu thi
nghlem Sy phu hop rat tét cua PT (21) v6i bo
sO liéu thi nghiém khang dinh tinh ding dan

clia phuong phap va cac gia thiét dua ra trong
gué trinh xay dung cong thirc.
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Hinh 19. Lién h¢ gitra chénh l¢ch nang luong
song phan xa tuong ddi va tidu hao nang lugng
do h¢ coc Dy, (dé co coc)
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Hinh 20. Hiéu chinh hé s6 mé hinh m v&i cac s6 lidu thi nghiém

O Dir liéu Lab (Dé c6 hé coc), m= 0,94
g.g} | —Do dac = Tinh toan
o8
0.8
R? = 0.87 @

—~ 0.7
P
g 0.6
®
E
S o0s

0.4

o
03 e}
o]
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Measured K D]

Hinh 21. So sdnh két qua tinh toan hé s truyén
song véi so lidu thuc nghlem cho truong hop
dé c6 hé coc (hé so6 md hinh m = 0,94)
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—— Do dac = Tinh toan
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Hinh 22. Tong hop so sanh ket qua tinh toan hé
sO truyén song véi toan bo s liéu thuc nghiém
(dé khong coc va dé co hé coc)
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Sau cung hinh 22 1a so sanh tong hop glu'a
két qua tinh toan véi tat ca cac truong hop co
va khong c6 hé coc (tong sb 260 thi nghiém).

KET LUAN

Bai bao glon thiéu dang dé ngam coc phuc
hop c6 két cau méi ph1 truyén thong lap ghép
linh hoat bang cdc cau kién bé tong duc san
dinh hinh ung dung dé bao vé bo bién bi sat 16
do tac dong cua song bién tai ving bién tay cia
DBSCL (hinh 1) [1, 2]

Xay dung duge cong thue ban thuc nghlem
21, dang tong quat tinh todn xac dinh hé so
truyen song qua dé€, cong thire phan énh day du
mirc do anh huéng ciia cic tham s6 chi phdi
thong qua hai thanh phan nang luwgng song tiéu
hao do than dé rong 1a Kt xac dinh theo PT
(4) va do hé coc bén trén la Dy, xac dinh theo
PT (14) hodc PT (15). Truong hop dé ngam
rong khong c6 h¢ coc (D = 0) thi PT (21) tro
vé PT (4).

Cong thuc ban thyc nghiém (21) va céc
cong thirc thyc nghiém (4), (14), (15) dugc xay
dung co day du co sé khoa hoc, ddm bao d6 tin
cely va c6 kha nang ung dung vao trong thuc
tien de tinh toan xac dinh h¢ s6 truyén song qua
dé ngam coc c6 cau tao phirc hop.
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