NGHIEN CUU TAC DUNG GIAM SONG LEO TREN MAI BE BIEN
KHI SU DUNG KET CAU LAT DANG KHOI CHU' NHAT KHOET LOM

ThS. Hoang Ngoc Tuén — Vién KHTL VN

Tém tat: Khoi chit nhat khoét Iom bang vit liéu bé tong la mét trong nhitng dang két cau lat mdi
dé nham bao vé mdi va giam chiéu cao song leo. Tuy nhién tac dung giam song leo cia loai két cau
nay chiea dwoc nghién ciru nhiéu. Trong bdi nay trinh bay phwong phdap nghién cieu thwe nghiém
xdc dinh hé sé chiét giam chiéu cao song leo trén mdi duoc lat bdng cdc khoi hinh chit nhdt khoét
16m. Két qua nghién ciru diege khuyén cdo ap dung cho d@é bién Hai Héu ciing nhw cdc khu viee khac

co diéu kién tuong tu.

1. bit van dé

Chiéu cao song leo 1a mot yéu td quan trong
khi xdc dinh cao trinh mai dé theo diéu kién
khong cho phép song tran. Trong diéu kién bién
d6i khi hau va nudc bién dang thi chiéu cao
dinh dé yéu cau cang 16n. Vi vay viéc ap dung
cac két cau lat mai c6 do nham dé giam chiéu
cao song leo co y nghia 16n vé kinh té va k¥
thuat.

Két cdu lat mai dé bién duoc dé xuét rit da
dang, bao gom cac loai két cdu lién két mang, lién
két tw chén hay lip ghep doc lap. ba co nhiéu
nghién ctru xac dinh hé s0 chiét giam song leo 1én
mai duoc lat bang két ciu khac nhau. Tri sd k¢
duogc trinh bay trong trong cac tai li€u nhu [1],
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[4]...Pang chu ¥ 1a tri s6 ke ciia tim 14t dang khoi
chit nhat khoét 16m chua dugc néu trong cac tai
liéu nay., trong khi n6 van duoc khuyén cao ap
dung. Vi vy can thiét phai nghién ctru dé c6 cin
ctr ap dung loai két cau nay.

2. Gi6i thiéu két cAu

Két cau lat mai dang khdi chit nhat khoét 16m
sir dung vat liéu bé tong c6 dang mot khbi hop
véi kich thude day BxB, chiéu cao H, & mit trén
¢6 khoét 16m dé tao d6 nham. Tuy theo cach
khoét 10m trén mat ma phan biét két cu loai I —
¢6 go hinh chit I (hinh 1) va két cdu loai IT — ¢6
g0 hinh vudng (hinh 2).

Kich thudc chudn : B — bé rong day ; H =
0,64B ;t=0,16B ; V =0,5543B"
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Hinh 1. Két cdu khéi chit nhdt khoét 16m loai [

Trong thiét ké xuat phat tir cac thong s cia
mai va song toi dé tinh ra trong luong tim lat
(xem [1], [4]...), tir d6 s& x4c dinh dugc bé rong
va cac kich thudc khac cua tdm. Theo kich
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Hinh 2. Két cdu khoi chiv
nhdt khoét lom logi 11

thudc tiéu chun trén hinh 1, tim 14t cta cac mai
khac nhau 1a dong dang nhung khac nhau vé
kich thudc. Cac tim ding cho mot mai nhat
dinh thi c6 kich thudc giéng nhau, dugc dbc sin



tir xwong va thi cong lap ghép trén hién truong.

Trong bai nay chi tap trung nghién ctru hé s6
chiét giam song leo khi sir dung két cau c6 kich
thudce khoét 10m loai 1.

3. Co sé nghién ciru tac dung gidm séng
leo ciia két cau lat mai.

3.1. Céng thikc tinh todn chiéu cao séng leo

Chiéu cao song leo 1én mai nghiéng don

phu thudc vao nhiéu yéu té va co thé tinh toan
theo cac cong thuc sau :

a) Theo [1], khi hé s mdim=1,5+5,0:
K, K, K,

T iem®
trong do :
- Hgp: chiéu cao song leo 1én mai nghiéng
don c6 tin suét xuit hién 1a p;
- Ka : hé $6 nham va xét dén tinh thAm cua
vat liéu 1am mai dua vao tinh chét cua vat liéu

H H.Lg (1)

gia cO mai.
- Ky: hé s0 kinh nghiém dya vao dai lugng

Jen

-w: tbc do gio thiét ké (m/s);

- h : d¢ sdu nudc trung binh trude dé (m); g:
Gia tdc trong trudong (g = 9,81 m/s?)

- K,: hé s6 tinh dbi tan suat liiy tich cua chiéu
cao song leo xac dinh theo bang 2.3: Tiéu chuin
thiét k& hién nay lay tan suét luy tich chiéu cao
song leo 1dy Py,

H_S : chiéu cao trung binh ctia song trude dé

L, : chiu dai song.

Trong bang tra tri s6 Ky, tri s6 Ky = 0,9 1a
g véi loai gia ¢ bang bé tong va tim lat bé
tong, khong c6 muyc gianh cho két cau dang khi
chit nhat khoét 16m.

b) Theo TAW [4]

HSIZ% = 1’75KﬂKbe§0'Hm0’ (2
trong do :
H _: chi€u cao séng leo trén myc nudce tinh

s12%
trong do c6 2% sO con song tdi vuot qua muc
nudc do6 (m)
H . chiéu cao song c6 y nghia tai chan cong
m

trinh (m)

uuugoz hé s song vd, g =182

a: goc
Vo5
ctia mai dé ; 8s: do déc cua song i

g: gia téc trong trudng (m/s ) ; Kb: hé sb
chiét giam khi cé/thém giam song ;

Kf: hé sO chiét giam do d§ nham trén mai
déc; KB: hé sb chiét giam do song tdi xién goc ;

Trong bang tra tri s6 k¢ ¢6 rat nhiéu ciu kién
dd dugc nghién ciru nhung khong cé loai khoi
chir nhat khoét 1om.

3.2. Lwa chon phwong phdp nghién ciru

So sanh cong thirc (1) va (2) cho thiy cong
thirc (2) dé cap day du hon cac yéu tb: anh
huong ciia huéng truyén song (Kp); ciia thém
(Ky); ciia d6 doc séng 1on (8s); gia tri K¢ ciing
da duoc x4c dinh cho nhiéu loai két ciu hon so
voi gia tri cia K, trong cong thuc (1). Vi vay
cong thiac (2) dwoc dé nghi su dung trong
“Hudng dan thiét ké dé bién” phién ban mai [3]

Trong bai nay ciing dé nghi sir dung cong thirc
(2) dé 1am sang to co s& nghién ciru xac dinh tac
dung giam séng cua khdi chit nhat khoét 1dm. Do
chiéu cao soéng leo phu thudc vao nhicu yéu t6
khac nhau nén ¢ day ta st dung phuong phap thi
nghiém mé hinh dé nghién ciru..

Thi nghiém dugc tién hanh cho mai duoc gia
¢ bang tAm bé tong nhin (Kp = 1) va mai lat
bang khbi bé tong chit nhat khoét 16m véi cac
diéu kién khac nhu nhau. Tién hanh do tri s6
song leo Hg cho 2 mo hinh trén, khi d6 ta co:

- V6i mai bé tong phang:

Hsn = 1,75.K5.Kb.Kﬂ.C0.Hm()

- Vi mai ¢6 tAm chit nhat khoét 16m :

Hgp = 1,75.Kp.Kp.Kp.Co.Hmo

Tu do: KQ :Kﬂ.ﬁ

sl
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Hsll

Tri s6 Kpp s& duoc xac dinh theo cong thuc
(3) trén co s& sb liéu thi nghiém do Hgy, Hyp.

4. Thi nghiém mo hinh xac dinh Hg

DoKyg =1nén Kp =
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4.1. Cdc diéu kién han ché

Nghién ctru nay thuc hién theo diéu kién cua
dé bién Hai Hau (Nam Dinh) cu thé nhu sau:

a). Mat cdt dé: Thi nghiém véi cac phuong
an khac nhau, trong do :

- Cao trinh dinh : 6,0(m) (lay cao cao hon
dinh dé hién tai dé tranh song tran)

- Piém thay d6i mai & cao trinh: 2,2 m (bang
muyc nudc thiét ké );

- Khong ¢6 thém (ky, = 1)

- Mai dudi: mg= 4,0m

- Maéi trén: C6 cac phuong an khac nhau m=
3,0m; 3,5m; 4,0m

b) Bdo vé mdai

Thi nghi€m vdi 2 phuong an:

- Phuong 4n 1: Maéi lat bang tim bé tong tong
tron.

- Phuong 4an 2: Mai lat khdi bé tong khoét
16m nhu hinh 1

Can ctr vao diéu kién song gi6 tai khu vuc
nghién cuu, tinh toan duoc trong lugng cua 1
khéi lat 1a G= 159,4 kg.Véi trong lugng riéng
cua bé tong 1a y,= 23 kN/m3, theo cong thuc
tinh toan thé tich cta khdi chuin & hinh 1, suy
ra: B=0,5m; tuong tng H= 0,32m; t= 0,08m.

¢) Myc nuoc truoc dé

Thi nghiém véi cac cao trinh 2.2m (muc
nude thiét ké); 3,0m; 3,6m (ung véi cac muc
nudc dang)

d) Soéng téi: Pugc tao theo phd song tu nhién
tai Hai Hau voi cac gia tri chiéu cao song co
nghia Hye=1,5m; 1,8m; 2,0m , séng dugc tao
v6i goc t61 f= 0 do do kg= 1.

4.2. Cdc séri thi nghi¢m

- S6 mé hinh ché tao: 6 (3 tri sb me * 2 do
nham)

- Mbi mé hinh tién hanh thi nghiém véi 3 gia
tri muc nude va 3 gia tri chiéu cao song toi

Téng s séri thi nghiém 1a: 6¥3%3= 54

4.3. M6 hinh hoa trong thi nghiém

a). Tiéu chudn twong tw : St dung dinh luat
tuong Froude (gan ding)

b). Ty 1é mé hinh : Thi nghiém duoc tién
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hanh tai Phong Thi nghiém trong diém Qudc gia
vé dong luc hoc song bién — Vién Khoa hoc
Thuy lgi Viét Nam

Mang song c6 kich thudc: dai 37m; rong 2m;
cao 1,5m. Can ctt vao kich thudc céng trinh
thuc té nhu d3 néu & muc trén, lva chon ty 1€ mo
hinh A= 20 1a phu hop. Tri s6 duoc chon thoa
man diéu kién A< 60 va dam bao cac diéu kién
tuong ty cta cic yéu td song va qua trinh lan
truyén cua song [4].

Vi M= 20, theo tiéu chuin Froude ty 1€ mo
hinh cua cac dai luong khac nhu sau:

Thoi gian: A= \/Z =4,472 ; Tan sb: A=

L 0,2236 ; Van toe: A= /4, = 4,472

Vi

¢) Tuong ty vé do nhdam

Nhu trén d3 néu, mo hinh rat khé dat duoc
tuong tu hoan toan vé d6 nham. Viéc chon vat liéu
thi nghiém trén mo6 hinh dugc thuc hién can clr
vao d6 nham tuyét ddi cua cac bd phan nhu sau:

- Méi dé: Trén nguyén hinh 13 bé tong db tai
chd véi Ax= (1 + 4)mm, twong tmg v6i d6 nham
tuyét dbi trén mo hinh 1a Ay= (0,05 + 0,2)mm.
Vay chon vat liéu gia ¢ mai trén mé hinh la
vira xi mang cat min dugc danh bong bang may
c6 d6 nham tuong duong.

- bay mang: Pay bai trudc d€ nghién ctru
dugc phi bang cat min, chon vt liéu day mang
bang tdm thép co d6 nham twong duong trén mo
hinh.

4.4). Thiét bi thi nghiém

- May tao séng c6 ciu kién chi yéu Ia ban
day voi cac phuong thirc chuyén dong 1a kéo
day don thuan, lic lu don thuan va hdn hop dé
tao ra song nudc ndng, song nudc sau va song
chuyén tiép. Ban song dugc st dung c6 kich
thudce rong 1,98m, cao 2m, tao dugc song déu,
song khong déu theo cac dang pho bién (Person,
Moskowits, Jonswap); chiéu cao song tao dugc
tur (1,5 + 3,0)cm chu ky song T, = (0,5 + 5)sec.

- Mang song: Co kich thudc L=37m. B=2m,
H=1,5m. Mang séng c6 thanh bén trong subt



trong khu vuc thi nghiém mé hinh dé co thé
quan sat chuyén dong ciia song.

- Péau do song: St dung loai Golf 3B dai
1,2m bang thép khong gi vdi d6 chinh xac cua
két qua do 1a £1% dugc ndi voi duong truyén
tin hiéu dén may tinh dé luu giir cac thong sb do
chiéu cao song, chu ky, tan sb. Trudc khi thi
nghiém cac thiét bi tao song va dau do dugc
kiém dinh theo dung quy trinh.

4.5). Két qua thi nghi¢m va phén tich

Hinh 3. Hinh anh song leo trén mai

Vé6i mbi séri thi nghiém két qua do Hsl duoc truyén vao may tinh va phan tich thdng ké dé c6
duoc tri s0 Hg 2y, . Két qua thi nghiém duoc néu trén bang 1.

Bang 1. Két qua thi nghiém xdc dinh Hy 50,

Sél‘l m ht HmO SS = Hslz% (m) Kjg =
(m) (m) Hs/Ls Hsn Hslg Hs]z/ Hsn
1 3 2.2 1.50 0.088 1.60 1.28 0.800
2 3 2.2 1.80 0.081 1.85 1.48 0.801
3 3 2.2 2.02 0.081 2.05 1.64 0.799
4 3 3.0 1.52 0.087 1.99 1.59 0.800
5 3 3.0 1.84 0.088 2.29 1.83 0.798
6 3 3.0 1.98 0.083 2.45 1.96 0.799
7 3.5 2.2 1.50 0.090 1.50 1.20 0.799
8 3.5 2.2 1.82 0.086 1.79 1.43 0.801
9 3.5 2.2 1.98 0.081 1.91 1.53 0.801
47 3.5 3.0 1.84 0.085 1.75 1.40 0.801
48 3.5 3.0 2.02 0.086 1.92 1.54 0.802
49 4 2.2 1.52 0.089 1.16 0.93 0.801
50 4 2.2 1.80 0.083 1.39 1.11 0.800
51 4 2.2 2.04 0.080 1.55 1.24 0.798
52 4 3.0 1.48 0.090 1.40 1.12 0.801
53 4 3.0 1.86 0.078 1.68 1.34 0.799
54 4 3.0 1.96 0.081 1.80 1.44 0.802

Tir két qua thi nghiém ¢ bang 1, c6 thé biéu
dién quan hé giita k¢ cta khdi chir nhat khoét
1om véi cac dai lugng : B/Ls, B/Hs , Hs/Ls va
my, nhu trén hinh 4. Tt d6 c6 thé thay:

- Tri s6 K¢ khong thay dbi rd rét theo B/Ls,
c6 thé 13y tri s6 trung binh K¢ = 0,80

- Tri s6 K¢ khong thay d6i dang ké theo

B/Hs, c6 thé lay trung binh K¢ = 0,80 v&i moi
B/Hs ;

- Tri s6 K¢ khong thay doi rd rét theo Hs/Ls
c6 thé 13y tri s tiéu chuan Ky =0,80

- Tri s6 K¢ ciing khong thay d6i rd rét theo my
va co thé léy tri sb trung binh Ky = 0,80 véi moi
m;.
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Hinh (a) : Quan hé giira Kf va B/Ls Hinh (c) : Quan hé giira Kf va Hs/Ls
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Hinh 4 : Quan hé (a) : Ky~ B/Ls. (b): Ky~ B/Hs; (c) : Ky~ Hs/Ls ; (d): Ki~m;

Vi viy véi cac truong hop khac nhau co thé lay K¢ = 0,80. Do bién dong cua tri s6 k¢ 1a rit nho
nén dé nghi lay tri s6 K¢ = 0,80 dbi voi két cau lat mai bang khdi chir nhat khoét 16m, véi cac diéu

kién khac nhau vé hé s6 mai, song toi, do sau nudc trude de.

5. Két ludn

5.1. Khdi chir nhat khoét 16m bﬁng vat liéu bé tong la mdt trong nhiing dang két ciu co hiéu
qué cao trong viéc bao vé mai va giam chiéu cao song leo 1én dé. Kich thude ciia khdi duoc xac
dinh theo diéu kién 6n dinh. Loai ndy dugc thi cong bang phuong phéo ldp ghép nén ting duoc tdc
d thi cong va dam bao chat lwong cia cac khéi duc san.

5.2. Nghién ctru thyc nghiém xac dinh hiéu qua giam song leo 1én mai khi st dung két cau lat
bang khdi chit nhat khoét 16m duoc tién hanh tai phong thi nghiém cé cac thiét bi hién dai va tin
cay. Cac diéu kién vé song gio, muc nude, kich thudc cong trinh duoc md phong dung theo cong
trinh thyc té 1a dé bién Hai Hau — Nam Dinh

5.3. Két qua thi nghiém cho thiy gia tri cic hé s6 chiét giam song leo ctia loai khdi chit nhat
khoét 16m giir 6n dinh 1a K¢ = 0,80 va thay d6i khong dang ké theo muc nudc, hé sé mai dé va cac
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thong sb séng t6i. Vi vay kién nghi hé sé nham K¢ = 0,80 ctia khdi chit nhat khoét 16m loai I cho
céc diéu kién khac nhau.

5.4. Phuong phap néu trong bai nay ciing dugc dé nghi ap dung cho viéc xac dinh hé s chiét
giam song leo ciia cac tAm lat dang khac dang dugc nghién ciru ap dung phd bién hién nay.
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Abstract:
THE RESEARCH TO THE WEVE RUN-UP HEIGHT REDUCTION OVER DIKE ROOF
WITH CARVED CONCAVE RECTANGULAR BLOCKS.

MSc Hoang Ngoc Tuan
Vietnam Academy for Water Resources

Rectangular blocks are carved concave with concrete materials, which are one of the tile
textures for the dike roof to protect the roof and reduce the wave run-up height. However, the
effects of reducing the wave run-up of the structure type have not been extensively studied. In this
article, the author presents the empirical research methods for determining the factor of reducing
the wave run-up height on the roof paved with carved concave rectangular blocks. Research results
are recommended to be applied to Hai Hau sea dykes as well as other areas with similar
conditions.
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