BAI BAO KHOA HQC

MO HINH VAT LY KIEM NGHIEM KHA NANG UNG DUNG KET CAU
TIEU SONG CHO TUONG BIEN O NHA TRANG

Phan Dinh Tuin'

Tém tit: Bai bdo trinh bdy qud trinh nghién ciru va iing dung két cau tiéu séng hinh tru réng (TSD).

Bang phwong phdp thi nghiém mé hinh vét Iy véi cdc diéu kién thiét ké tai khu viee bor bién Bai Tién,

Thanh phé Nha Trang. Két qua phdn tich séng tran, séng phan xa tir thi nghiém ciia két cdu véi hé sé

phan xa K, = 0.38~0.42, séng tran trong cdc truong hop thiét ké deu dat nhé hon gid tri cho phép

[q]=10 l/s/m.

Tir khoa: Két cau tiéu song hinh tru rSng, TSD, song tran, ty 1¢ 16 rSng, mo hinh vét Iy.

1. GIOI THIEU CHUNG

Tai khu vuc Bai Tién thudoc phuong Vinh
Hoa, thanh phd Nha Trang, du an dugc xay dung
tai thanh phd bién két hop du lich gdbm nha ¢,
trung tam mua sdm, nha hat,... Trong diéu kién
ven bién Nha Trang, khu vuc chiu tac dong song
16n va ngay cang gia ting cudng bdo db bo, viéc
xdy dung coéng trinh bdo v€ sat bo tranh ngap
nudc, gidm luu lugng tran va nang cao cao trinh
nén phia trong 1a hét sirc can thiét. Cong trinh
dugc thiét ké voi 2 nhiém vu chinh: (1) Pam bao
k¥ thuat 6n dinh cong trinh dé/twong ven bién,
nang cao cao trinh nén bén trong, chéng chiu
dugc tac dong song bién. (2) Dién tich mat cit 1a
nho nhit dé khong gay lang phi dién tich dit nén
va giam tac dong moi trudong bién ciing nhu kinh
phi xay dung. V6i 2 nhiém vu trén Phan Dinh
Tuén va nhoém nghién ciru thude Vién Thay cong
da dé xuat xay dung tuong bién c6 st dung két
cau tiéu song hinh try rdng tai dinh (TSD). (Phan
Dinh Tuén, 2020).

Cong trinh dugc x4y dung dé ké bo tir nim
2020 (Hinh 1), thiét ké cap II, tan sut thiét ké
P=1%, cao trinh dinh +4.5m. (Phan Dinh
Tuén, 2020).

" Vién T huy Cong- Vién Khoa hoc Thuy lgi Viét Nam

Hinh 1. Tuyén céng trinh va chi tiét phdan doan
str dung két cau TSD

V& nghién ctru song tran qua cong trinh c6 két
cau rong phu thude vao nhiéu tham sb cong trinh
bao gom: do réng ctia mat tiép song, bé rong va
chiéu cao cua buéng hép thu, va viéc bd tri céac 18
mat tiép song. Cac anh hudng khac s& phat sinh do
cac diéu kién khac nhu ma sat, ri, cong huong va
diéu kién song tdi, dac biét 1a chiéu dai song cuc
bo va goc song toi.

Céac nghién ciru séng tran vé két cdu co mit
tiép song duc 16 & Viét Nam con han ché. Trén thé
gidi, co s6 dit liéu nghién ctiru vé quy mé cac anh
huéng véi cong trinh twong dimg c6 16 rdng bé
mit ciing chwa dwoc nhiéu. Franco (1999) da tién

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 75 (9/2021) 65



hanh nghién ctru di voi cac dang két cau mat 15
hinh tron hodc hinh chit nhat véi do rong 20%
(Hinh 2). Dbi voi két cAu twong mat 16 dang tron,
dang chit nhat va dang chir nhat voi san hd, cac hé
s6 anh huong 0.79, 0.72 va 0.58 da duoc xac dinh

a. Tuong bién mat 15 Caen, Phap

mdt cach twrong Gmg. Cac hé sb nay co thé thay do6i
theo cac dang mit 16 khac nhau, nhung it nhat
ciing da dua ra mot s6 huéng dan cho anh hudong

cua cac két cau mat 16 dén song tran.

b. Tudng bién dang ranh Cardiff Barrage, Anh

Hinh 2. Két cdu mat 16 réng trong nghién ciru Franco, 1999

Véi cac nghién ciru vé két cdu rdng tuong tu
TSD trén thé gidi va Viét Nam twong ddi da dang
va phong phu. Tuy nhién, cdu tao, diéu kién lam
vi€c va muc ti€u nghién ctu khac so vdi TSD dé
xudt. Thuc té, cac nghién ctru két rdng hién nay tai
Viét Nam thuong huéng dén cac giai phap cong
trinh gidm song xa bo, nghién ctru kha nang giam
song sau cong trinh, song phan xa trudc cong
trinh. Chinh vi thé, nghién ctru séng tran qua mat
cat co két cAu TSD dé xut 1a huéng di moi trong
nghién ciru song tran qua cong trinh bién.

Dé ting dung két ciu vao cong trinh thuc té tai
Nha Trang, nhém nghién ctiu da thuc hién thi
nghiém mod hinh vat ly trong mang song cho mat
cat TSD véi diéu kién bién tai khu vue va kiém tra
yéu cau thiét ké vé luu lugng tran don vi.

2. MUC TIEU VA PHAM VI NGHIEN CUU

St dung két qua thi nghiém trong mé hinh
méang song dé kiém chimg lai hidu qua lam viéc
ctia két cAu TSD tai diéu kién Nha Trang.

Nghién ctru stt dung cac théng sé quy md,
dia hinh va diéu kién song, muc nuodc theo ho so
thiét k& dy an tai Nha Trang. Thuc hién céc
truong hop thi nghiém kiém tra luu luong tran
qua két cdu c6 dam bao yéu cau thiét ké [q] <10
(I/s/m), danh gia anh huoéng cua dé cao luu

khong t61 luu lugng tran va kha ndng gidm song
phéan xa trudce cong trinh.

3. XAY DUNG MO HINH VAT LY
THi NGHIEM

Thiét bi thi nghiém

Thi nghiém dugc thuc hién tai phong thi
nghiém thuy luc, Truong Pai hoc Thuy lgi. Mang
song dugc su dung thi nghiém la mang song do
Vién Thuy luc DELFT, Ha Lan xay dung va
chuyén giao trong khuén khé du an nang cao nang
lwc dao tao nganh K§ thuat Bién cho Trudng Dai
hoc Thuy loi.

Mang song c6 tong chiu dai 45m, chiéu dai
hiéu qua 42m, chiéu cao 1.2m, chiéu rong 1.0m.
May tao song dugc trang bi hé thong hip thu song
phan xa tu dong (ARC: Active Reflection
Compensation). May tao song c6 thé tao song déu,
hodc song ngau nhién theo mot sb dang phé phé
bién (vi du nhu JONSWAP). Chiéu cao séng ngiu
nhién t6i da c6 thé tao ra trong mang 1a 0.3m va
chu ky 3.0s.

Thong s6 song dugc xac dinh bang 4 dau do
song song Golf 3B dai 1.2m, bang thép khong ri
c6 d6 chinh x4c +1%, 4 dau do song duoc ndi véi
may tinh bang card thu thap sb liéu PCI 230 va
thu thap sb liéu bang phin mém Manual.exe trén
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may tinh. B6 dau do duoc kiém dinh lai vé twong
quan gia tri dién va dao dong muc nudc trude khi
thi nghiém.

Pé thu duoge luu lugng tran trung binh, tai dinh
TSD duge bd tri mot mang thu nudc. Mang co thé
thu toan bd nudce tran qua bé rong 1m.

Ty I¢ mo hinh

Viéc nghién ctu hi€u qua lam viéc cua cong
trinh dugc mo6 phéng trén mo hinh vat 1y chinh
thai tirc 1a ti 16 chiéu dai A, bang véi ti 18 chidu cao
An. DE tuong tu vé dong hoc va dong luc soéng cac
ti 16 mo hinh can tuan tha theo tiéu chuin Froude.
Viéc xac dinh ti 1¢ m6 hinh phu hop dong vai tro
quyét dinh tinh kha thi va mtc d6 chinh xac két
qua thi nghi¢m. Lya chon mé hinh dya vao cac
didu kién ctia nguyén hinh (tham sé song va kich
thudc hinh hoc cua cong trinh), nang lyc ctia hé
thong thiét bi thi nghiém vé kha ning tao séng toi
da va kich thudc mang song. Ngoai ra, ti 1€ mo
hinh thudng duoc chon phai du 16n dé giam thiéu
cac sai s6 khi ché tao va lép dat.

Thyc té chidu cao song thiét ké tai chan cong
trinh tr 1.5 + 3m, T, = 10.18s. Chiéu cao mat cit
thi nghiém bao gém ca bai 1a 13.68m (cao trinh
bai -9.18m, dinh +4.5m). Trén co s& pham vi
khong gian md hinh va kha ndng tao song cua hé
thong may tao song, ty 1& mo hinh dugc chon
1/20, Ap=A=20. Ty 1¢ bdo dam cac truong hgp
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song thi nghiém (H < 0.3, T, < 3.0s) thudgc kha
ning tao song thiét bi. Pong thoi voi chidu cao
mit cit thi nghiém 0.68m du bd tri mang song va
khoang luu khdng so v6i dinh mang dé khong tran
thanh mang (h=1.2m).

Dong chay qua cac 16 nho bé mit cdu kién
TSD va sy anh hudng cua do nham bé tong cling
nhu bii trude cong trinh thuong bi danh gia thap
trong mo hinh ty 1€ nho, do cac anh huong cua do
nhét C khong théa mén tiéu chuan Reynolds. Do
vdy, dé han ché cac anh huong khac c6 thé gay ra
do md hinh ty 1€ nho, tac gia da chon thi nghi¢m
v6i bii nhin, khong thim nude va ciu kién duoc
ché tao d6 nham twong dwong. Piéu nay khong
1am anh hudng dén cac muc dich chinh ctia nghién
ctru. Pong thoi, d6 nhét thudng anh huong khi
dong chay trong mat cat thu hep, va chiu tac dong
bé mit tiép xuc. Trong khi dé, cau kién TSD trong
mé hinh dugce ché tao tuan theo tiéu chuan Froude
voi bé day két cau nho bang dudng kinh 18 2.5¢m,
nén anh hudng bé mat tiép xuc khi dong chay qua
céc 16 da duoc giam thiéu.

Mat khac, chiéu cao song thi nghiém dugc lya
chon tdi thiéu 12 0.1m dé c6 thé tao ra s6 Reynolds
da 16n (Re>3x10%) nham han ché anh hudng cua
lyc nhdt trong tit ca cac thi nghiém (Nguyén Viét
Tién, 2015).

Ché tao mé hinh thi nghiém

235

Hinh 3. Hinh dang mé hinh thi nghiém két cau TSD; bi=2.5cm, l;=3.5cm trong mdng séng
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Mo hinh ché tao cdu kién va bai dam bao céac
diéu kién ty 1¢ theo tiéu chudn Froude. Pi véi cau
kién tiéu song bang bé tong c6 d6 nham thyc té 1,
=0.016, ty 1&é md hinh 1, = 0.0097, do d6 khi ché
tao st dung kinh hitu co ¢6 do nham tuong duong
0.0097 + 0.01. C4u kién tiéu song hinh tru rdng tai
dinh TSD c6 dang Y% hinh tron dang rong, trén bé
mit ¢6 duc 16 rdng dé hip thu va tiéu hao ning
lwong song. V&i ty 1& ché tao 1/20 trong mé hinh,
cau kién TSD c¢6 chiéu cao h = 23.5cm va bé rong
B =23.3cm (Hinh 3).

Bii bién phia trudc dé c6 chiéu dai bai 315m tir
chan cong trinh ra bién va cao d6 day do tir 0.52m
dén -9.18m (Phan Pinh Tuin, 2020). Bii trudc dé
c6 d6 nham thyuc t& 11,=0.023+0.03, theo ty 1& mo
hinh 1,=0.0139+0.0182 vi vdy khi ché tao bai
phia truée dung vita xi ming cat trat nhan.

B tri thiét bi do

Béu do song W, ,,

Muc tiéu bd tri thiét bi va thi nghiém dat
dugc bd sb lieu vé luu lugng tran trung binh va
song phan xa két cau. Do luu lugng tran, b6 tri
mang thu nudc tran duoc thiét ké thu toan bo
nuée tran qua dinh cong trinh va dé vao mot
thung chtra nuéc. Tuy nhién, nudc chi dugc thu
sau khi song da 6n dinh va dén hét thoi gian thu
nghiém. Luu lugng tran trung binh dugc xac
dinh qua tong lugng nude tran qua cong trinh va
thoi gian 1dy mau.

Pé thu va tach song t6i, song phan xa, cac dau
do song bd tri theo phwong phap tach song phan
xa cua Mansard and Funke (Hinh 4). Khoang cach
cac dau do dugc xac dinh nguyén 1y Mansard and
Funke. V&i L — chiéu dai séng nudc siu; X, =
L/10; L/6 < Xy3 < L/3 va Xy3 # L/5 va X3 #
3L/10; Xy, #n.Lp/2, véin=1,2...; X3 # Xi2, VOi
n=1,2...;

PéudosongW, Mdy tao sing

I

PHG SONG JONSWAP

Hinh 4. So do thi nghiém

Wo, W1, W, W; 1a cac dau do song

Kich bdn thi nghiém

V6i muc tiéu thi nghiém dé kiém tra hiéu
qua trong diéu kién lam viéc vdi to hop song
va muc nude thiét ké. Cac kich ban lya chon
cac tham sb song, muc nudc theo 2 tan suét
1% va 0.5 % nhu bang 1. Song duoc tao theo
phd JONSWAP ving nuéc sau, diy la phd

X, X12, X3 1a khoang cach cac dau do

song phu hop véi song & Bién Dong Viét
Nam. Cac kich ban thi nghiém dugc xac dinh
qua thong s soéng tai chan coéng trinh. Chinh
vi vay, cac tham sb song theo kich ban duoc
kiém dinh qua thong s6 song phén tich dugc
tr b ba dau dau séng W,, W, va W5 duogc bd
tri theo phuong phép & trén.

Bang 1. Téng hop phuong an thi nghiém

Nguyén hinh Mo hinh
Phuwong Muc Chiéu Chu ky Muc Chiéu Chu ky Ghi chi
an nwoéc cao song song nwoéc cao song song
Zo(m) | Him) | T,(8) | Za(m) | H(m) | T,()
PA1 1.10 3.00 10.18 1.10 0.15 2.28 bicu kién
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Nguyén hinh M6 hinh
Phwong Muc Chiéu Chu ky Muc Chiéu Chu ky Ghi chi
an nwoéc cao song song nwoéc cao song song
Zo(m) | Him) | T,(®) | Za(m) | H(m) | T,()
PA2 2.50 10.18 0.13 2.28 thict ke,
PA3 2.00 10.18 0.10 2.28 P=1.0%
PA4 1.50 10.18 0.08 2.28
PAS 3.00 10.18 0.15 2.28 Diéu kién
1.50 1.50 0.1 2.28 kiém tra,
PA6 2.00 10.18 P=0.5%

4. KET QUA PHAN TiCH VA THAO LUAN

an thi nghiém duoc ghi lai hinh anh trong qua

trinh song tuong tac v4i cong trinh (Hinh 5). Két
Mo hinh thi nghiém 6 phwong 4n, cic phuong  qua thi nghiém thong s song t6i phi hop véi kich

ban (Bang 2).

Hinh 5. Mét phan song leo dwge hdp thu vao buong va mét phan tran qua cong trinh

Biang 2. Tong hop két qua thi nghiém

Mo hinh Nguyén hinh
Song phan | Luu lugng Song phan Luu lugng HE 50
TT | Song t6i N Song téi NN phan xa
xa tran xa tran

H; (m) H, (m) q (I/s/m) H; (m) H, (m) q (I/s/m) K,
PA1 0.07 0.03 0.006 1.4 0.6 0.507 0.39
PA2 0.10 0.04 0.009 2 0.8 0.835 0.38
PA3 0.12 0.05 0.010 24 1 0.865 0.38
PA4 0.15 0.06 0.031 3 1.2 2.758 0.41
PAS5 0.10 0.04 0.076 2 0.8 6.783 0.42
PA6 0.15 0.06 0.153 3 1.2 9.914 0.41

Ddc tinh phdn xa cua két cau

Tir céc két qua tai 3 dau do dugc bd tri tuan theo
phuong phap Mansard and Funke. Str dung mo-dun
WS Reflection Analysis trong bd phin mém thay
dong luc hoc Mike phan tich va tach song téi (H;),

song phan xa (H;) va tinh h¢ s6 phan xa K. Két qua
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phd song t6i va song phan xa (Hinh 6);

phan tich séng phan xa twong d6i nho, hé s K, =
0.38 + 0.42. Nang lugng song phan xa nhé hon
nhiéu so véi song t6i duoc thé hé ¢ hinh anh dang
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PHO SONG TOI VA SONG PHAN XA
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a. Bién doi pho song PA1
PHO SONG TOI VA SONG PHAN XA
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c. Bién d6i phd song PA3

PHO SONG TOI VA SONG PHAN XA
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o g
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e. Bién d6i phd song PA5

PHO SONG TGI VA SONG PHAN XA

TE-03
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—— Phé Song téi
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N AED3
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b. Bién do6i pho song PA2
PHO SONG TOI VA SONG PHAN XA
1.2E-02
T A Pho somg phdan xa

—— Phd Song toi

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
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d Bién do6i pho song PA4
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LE-02
kI T Phd séng phan xa
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f. Bién d6i phd song PA6

Hinh 6. Bién doi phé séng t6i va phdn xa cdc trieong hop thi nghiém

Luu lwong tran don vi qua két cdu TSD

Bang 2 két qua thi nghiém luu lugng tran trung
binh do duogc tr 0.507 + 9.914 (I/s/m) voi cac
truong hop song, muc nude thiét ké. So sanh véi
gia tri Iuu luong tran cho phép khi thiét ké cong
trinh [q] =10 (I/s/m) déu nho hon. Nhu vdy, mit
cit thiét ké TSD dam bao nhiém vu cong trinh
ngan nudc, giam luu lugng tran;

Hinh 7 cho thiy anh huéng d6 cao Iuu khong

1a rit 16 rang cho ca 2 trudng hop muc nude. Khi
dd cao luu khong ting luu lugng tran giam va
nguoc lai. Tuong quan gitta d0 cao luu khong
tuong d6i (Ro/Hmo) va ty sb tran twong doi
(q/(gHmo’)"™?) ¢6 su phan tach dbi voi timg truong
hop muc nudc. Tuy nhién, do han ché vé mat sb
liéu nén chua thé dua ra duoc mot duong ly luan
tong quat, nham danh gia chinh xac cac xu thé va
anh hudng dd cao luu khong toi Iuu luong tran.

70 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 75 (9/2021)



qua 1am viéc cong trinh d3 thiét ké so v6i nhiém
vu. Két qua thi nghi€ém voi hé sb phan xa K; =
o 0.38~0.42 nho hon so véi két cdu tuong dinh cao
K; = 0.5 + 09 va tuong ding K, = 0.7 + 1

o (Thompson et al, 1996). V& luu luong tran trung
1o fo} ®

Ty sb tran twong doi
3.0.5
q/(gHm0")

binh nho hon luu lugng tran cho phép [q] =10
.. I/s/m khi thiét ké cong trinh.

Ztk=+15m , . , ,
10° : : ‘ Két qua nghién ctru con ton tai mdt so han ché

0.5 1 1.5 2 25

QO Ztk=+l.1m

D4 cao luu Khang tuamg dii vé s0 luong kich ban thi nghiém. Cac yéu t0 anh

huong téi song tran nhu tudng dinh, mat cong,

Hinh 7. Tuong quan do cao luu khong twong doi yich thugce budng, 15 réng bé mat ctia két cAu chua

va luw leong tran khong thir nguyén xét dén. Dic biét 1a anh huéng ciia muc nude

. i trong budng, day nhu 1a mot dém nudc khi song
5. KET LUAN

. _  tuong tac voi két ciu TSD. Trong cac truong hop
Bai bao da gidi thiéu cong trinh tuong bién hon

muc nude cao va thoi gian song danh nudce trong

hop st dung két cau TSD. Cong trinh dugc khaoi buéng dang 1én, khi d6 buéng bi lép dﬁy va giam

cong xay dyng tr nam 2020 dén nay va da chiu  (4¢ qung. Nén céc xu thé trén chi Ia bude du cin

tac dong boi bao cap 11 d6 bo tac dong true ti€p ¢4 cac thi nghiém va nghién ctru bd sung dé danh

cong trinh vao th?ng 11 ndm 2020. Bai bao trinh gi4 dung tinh chét va hiéu qua lam viéc cua két
bay qua trinh thi€t 1ap va thyc hién cac kich ban 2, Tsp tai khu vuc cong trinh ng dung.

thi nghiém trong mang séng dé kiém dinh lai hiéu
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Abstract:
PHYSICAL MODEL TESTS THE APPLICATION OF HOLLOW CYLINDER WAVE
DISSIPATION STRUCTURE FOR SEA WALL IN NHA TRANG

This paper presents the research process and application of hollow cylinder wave dissipation structure
(TSD). By experimental method of physical model, with design conditions at Bai Tien beach area, Nha
Trang city. The analysis results of overflow and reflected waves from the experiment of the structure are
good. Small reflection coefficient Kr = 0.38~0.42, overflowing wave in all design cases is smaller than
the allowable value [q]=10l/s/m

Keywords: Hollow cylinder wave dissipation structure, wave dissipation, physical model
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