|  KHOAHQC (of0] [e] \[e]3]2
THIET KE VA PHAN TiCH KET QUA NGHIEN CUU THI NGHIEM
KET CAU TUONG RONG CO MUI HAT GIAM SONG
TRONG CONG TRINH BAO VE BO

Nguyén Manh Linh, Nguyén Ngoc Nam, Tran Pinh Bic
Phong Thi nghiém trong diém Quéc gia vé Déng liec hoc séng bién

Tém tit: Viét Nam la quoc gia cé dwong bo bién dai 3260km, 89 cira séng va hon 300 hon ddo.
Hién nay, c6 nhiéu cong trinh bdo vé bo dang mdi nghiéng két hop véi twong dinh thap, tuong
ditng c6 miii hdt séng dé giam heu heong song tran, giam dp liee séng tdc dong mdi dé. Tuy nhién,
két cau twong dinh, twong dirng tao ra séng phan xa lém, lyc tdc déng vao két cau van Ién. Tir thuc
trang cling nhu cdc yéu cau cdp bach trén, tic gia va nhém nghién ciru ciia Phong Thi nghiém
trong diém Quoc gia vé dong luc hoc séng bién da dé xudt két cau tiwong réng c6 miii hat giam
séng trong cong trinh bdo vé bo. Két cdu twong rong c¢é mili hdt giam séng c¢é mdt tiép song dang
cong duwoc duc 16, ¢6 budng tiéu séng véi kich thude 16 va kich thirde buong cé cdc 1y 1é khdc nhau,
vat liéu bcing bé tong cot thép hoac mot 56 vat liéu mdi.

Tir khéa: Cdu kién twong rong cé mii hat giam soéng; kich thiede buong rong; ty 1é 16 rong; mé
hinh vat Iy

Summary: Vietnam - a country which has 3260km coastline long, 89 estuaries and more than 300
islands. At present, there are many protective structures with inclined roof shapes combined with
low crest walls, vertical walls with bullnose to reduce overtopping flow and wave pressure
impacting the dyke. However, top and vertical walls create the great reflected waves and the force
on the structure. From the current situation as well as the above urgent requirements, the research
team of the National Key Laboratory of River and Marine Dynamism has proposed a hollow wall
structure with a wave-attenuated nose in a shore protection project. Hollow-wall structures with
wave-attenuated jets have perforated corrugated front ends, wave dissipation chamber with
different proportions of holes and chambers size, is made by reinforced concrete materials or some
new materials.

1. GIOI THIEU KET CAU TUONG RONG Tudong KLORCE don 1¢ 1a dang cau kién co

CO MUI HAT GIAM SONG

Két cau tudng rdng c6 mili hat giam song dang
(KLORCE) lam bang bé tong cbt soi hodc bé
tong polyme stir dung cho cong trinh bao vé bo.
Tuong KLORCE bao gdém nhiéu tudng rong
riéng 1¢ ghép lai voi nhau, gitra cac tudong riéng
1¢ lién két v6i nhau bang dam day chay doc chan
tuong va cac mau lién két am - duong. Véi cac
ving c6 diéu kién song 16n co thé gia cb lién két
bang cap soi thuy tinh hodc cap thép khong gi.

Ngay nhan bai: 18/01/2021
Ngay thong qua phan bién: 02/02/2021

dang khéi lién v6i phan chéan tuong (1), budng
tiéu song (2), mili hit giam song (3), 16 hip thu
song (4), nhu Hinh 1.

Két cau tuong KLORCE 1a giai phap méi véi
muc tiéu gidm song tran, gidm song phan xa,
giam ap lyc song. Pay la giai phédp mai chua co
nghién cru tuwong tac giita song voi két cau,
song tran, song phan xa. Dé 1am sang t6 mot sd
nhan dinh trén can phai c6 nghién ctru trén mo
hinh vt 1y voi nhiing didu kién séng va muc

Ngay duyét dang: 23/02/2021
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nude va miat cat dé duoc trinh bay trong phan
sau. Bai viét trinh bay thiét ké thi nghiém va
phan tich két qua nghién ctru thi nghiém mo
hinh vat ly.

3 MG wing

4. L0 hip thy sing

1. Crdet g
»

Hinh 1: Phéi canh két cdau KLORCE

2. THIET KE THi NGHIEM VA BO TRi
THi NGHIEM

2.1. Mang song

Thi nghiém mat cit dé bién co6 ciu kién tuong
rong c6 miii hit giam séng duogc tién hanh trén
méng séng ciia Phong Thi nghiém trong diém
Qudc gia vé dong luc hoc song bién — Vién Khoa
hoc Thuy loi Viét Nam. Mang song co chiéu dai
37m, chiéu cao 1.8m, chiéu rong 2m. May tao
song co thé tao ra song déu, song ngau nhién theo
dang phd Jonwap Par, Moskowitz Par, Sin

Jonwap, Moskowitz. Chiéu cao song 16n nhét c6
thé tao ra trong mang song 1a Hmax=0.3m, chu ky
dinh phd Tp=0.5+5s.

2.2. Thiét ké mé hinh

Dé c6 duge trong ty co ban vé cac yéu td song,
md hinh cin lam chinh thai theo tiéu chuan
Froude. Ty I¢ mo hinh dugc lya chon N =15 (ty
1¢ dai, ty 1¢ cao), Ni=(NL)*°=3.873 (ty 1¢ theo
thoi gian). Di v6i cau kién tuong rdng ¢ miii
hét giam song bang bé téng co6 do nham thuc
thé mckn=0.016, theo ty 1& md hinh thi
Nckm=0.01, do d6 khi ché tao st dung vat liéu
c6 d6 nham tuong duong 0.0097+0.01.

2.3. B4 tri thiét bj

Mb hinh sir dung 4 dau do song: W1 sir dung dé
kiém tra song dau vao trude ban séng, cach ban
song khoang (3+5) Lo (chiéu dai song nudc
sau); W2, W3, W4 duoc b tri dé xac dinh song
phan xa theo 1y thuyét ciia Mansard (1980) va
yéu cau vé khoang cach cac dau do phai dam
bao dé loai bot cac gia tri bat thuong trong phép
do (Xw#nlkp/2 voi n=1,2...; X12#nXiz voi
n=1,2...); St dung mang thu nudc (0.1m) va
mot mang dinh lugng nudce tran qua mai d€, nhu
Hinh 2.

Hinh 2: Bé tri thiét bi

2.4. Thiét ké kich ban thi nghiém

Kich ban thi nghi€ém dugc xay dung dua trén co
sO yéu t6 anh hudng t6i xac dinh song tran nhu
dd cao luu khong Rc, @6 rong két céu, thong sb
song. Dya trén tong quan hién trang vé giai
phap bao vé va tai li¢u thuy hai van nguyén
mau, chon bd thong sb bién dau vao:

- Thong sé séng Hs= 1,5+3m, chu ky song
Tp=6+8s.

- Bo sau nudc h=2.5+4m.

- Pé bién c6 mai phia bién 2+3

- D¢ déc bai bién 1+2%

Trén co so hién trang, kich ban thi nghiém xay
dung voi két cau tuong rong c6 miii hit giam

2 TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 64 - 2021



song véi 1 ty 1é rong 15%. Do sau nude trong
0,24m, 0,27m, 0,3m. Chiéu cao song cling dugc
lwa chon tbi thiéu 0.1m dé dam bao Reynolds
du 16n nhdm han ché anh huéng cia luc nhét
trong tat ca cac thi nghiém va séng dugc tao ra
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theo phd JONSWAP c6 chiéu cao (Hs) lan luot
la: 0.1m; 0.125m; 0.15m; 0.175m; 0.2m; chu ky
dinh phé (Tp) 14 1.8s. T6 hop cac théng sb bao
gom 18 phuong 4n, nhu Bang 1.

Bang 1: T6 hop cac tham s thi nghiém mé hinh

Mit o3 Cac thdng so song D¢ cao ChlelA:I He s6 Mai déc ,
at cat 1 k Y
) uu cao ket x hia bid Do doc
thi khong ciu rong phia bién bai
nghiém Hmo (Ccm) Tp (s) & (%)
Re (cm) | hw (cm)
Tuong 10
rongco | 15 30
miii hat
giam s6ng 15 1.8 27 24 15 1/2.5 1/200
17.5 24
20
3. KET QUA VA PHAN TiCH KET QUA EurOtop 2018:
THI NGHIEM ’ q _, 3<d>0'5 0011( H,, >05
3.1. I”han tich ket qua thi nghl?m song t’ralT m ~\h hSm-10)
Tur két qua thi nghiém véi mat cat dé co két cau
tuong rong c6 miii hit giam séng véi truong exp(—2,2. O) (3)
hgp song vo. véi R <« 135

Gia thiét mit cat co két cau tuong rong cd miii
hat song nhu:

- M4i nghiéng hdn hop, 4p dung cong thirc (1),
EurOtop 2018:
a3
) @

Hmo v*

= 0,09. exp([ 1.5.
gH3

voi y* = exp(—0,56. W“”)

- Tuong dung Fanco, ap dung cong thic (2),
EurOtop 2018:

9_ = 0,082.exp(-3. Ly (@)
,g-Hrs;w Hmo VTYB

VGi yr, yp 12 hé so triét giam két cdu mai va
hudng song dén

- Tuong dang hén hop, ap dung cong thic (3),

Két qua tinh toan Iy thuyét theo 3 phuong phap
va thuc do mo hinh, nhu Hinh 3.
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D ru khong tvong doi Re/Hmo

Hinh 3: S6ng tran tinh toan
va thue do mo hinh
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Nhin chung xu thé song tran giam khi chiéu cao
dinh dé tang phu hop vdi ca 3 phuong phap tinh
va do thuc mo hinh. Xét sy phu hgp phuong
phap tinh thi mit cit twong rong c6 mii hat
giam séng c6 két qua twong dong voi tudng
dung hdn hop hon. Tuy nhién, s liéu tinh toan
dang thién 16n so voi thuc do mot khoang I¢ch
nhit dinh.

Nhu vy, tinh todn song tran qua mat cit dé bién
c6 két cau tuong rdng co mii hit song co thé s
dung cong thic tuong ding hdn hop trong d6
c6 thém hé s triét giam song y* = ;.. Yg-Vr-

d 0.5 H 0.5
1 _13 (—) 0,011 (¢>
vg.-H, h h.Sm-1,0
R 1
.exp(—2,2. o .F) 4)

v6ivr, v, yT 1 hé sb triét giam két cAu, hudng
song dén, twong mdi hat song.

3.2. Phan tich két qua thi nghiém séng
phan xa

Tir két qua thi nghiém v6i mit cat dé co két cau
tuong rong c6 mili hit giam song véi trudng
hop séng v&. Mit cit cu kién tudng rong cd
mili hit song c6 hé sé phan xa song Kr nho so
v6i cac két cau khac, nhu Bang 2

Bang 2: Hé s6 phan xa séng Kr

Dang cong trinh Hé s6 phan xa
Tuong ding c6 dinh cao hon mat nudc 0.7~1.0
Tuong ding c6 dinh ngam 0.5~0.7
Maéi nghiéng bang da hoc (d6 déc 1/2 hay 1/3) 0.3~0.6
Mai nghiéng bang cac tuong bé tong tiéu tan ning lugng séng 0.3~0.5
Tuong diing dang tiéu tan nang lugng song 0.3~0.8
Bai cat tu nhién 0.05~0.2
Twong réng cé6 miii hit giam song (KLORCE) 0.3~0.4

0450

0425

0 40

% 0 phin x3 Kr
2

0.00 02¢ 050 078 | 0 1 .28 1. %0

X era khong rong 4o Re Hmo

Hinh 4: Hé 56 séng phan xa két ciu
tuong KLORCE

4. KET LUAN VA KIEN NGHI
Mot chuong trinh thi nghiém mo6 hinh vat 1y da

thyc hién cho két ciu tuong réng c6 miii hat
song (KLORCE) két qua thu dugc:

- Két cau KLORCE c6 ty s tran twong ddi, nho
hon so cac két cdu co cung d6 lvu khong tuong
d6i Re/Hmo (Hinh 3)

- Két cAu KLORCE hé sb phan xa nho hon so
cac két cau (Bang 2).

- Mit cét két cdu tuong KLORCE c6 chtic ning
1am viéc nhu tudng dimg hdn hop. Tir d6, dé
xuét cong thirc (4) c6 thém hé sé triét giam song
y" (trong d6 hé s6 y" bao gdbm vr, v, y7 la hé s6
triét giam két cau, hudng song dén, tudong mili
hit song). Trén co s& do, can nghién ctu tiép dé
c6 thé xac dinh duoc cong thuc thuc nghiém
riéng ap dung trong thiét ké dé bién co két cau
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tuong rdng c6 mii hit séng.
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