NGHIEN CUU AP LU'C SONG DOI LEN MAI PE BIEN KHI CO THEM GIAM SONG

GS.TS Nguyén Chién — DHTL
ThS. Hoang Ngoc Tuan — Vién KHTLVN

Tém tat : Biéu do dp lhec song doi 1én mdi dé va tri sé dp hee song dwong I6n nhdt 1én mdi nghiéng
don da dwoc trinh bay trong nhiéu tai liéu khdc nhau. Nhung véi trieong hop trén mdi c6 thém giam
song thi cdac yéu té trén chira dwoc lam ré. Trong bai ndy trinh bay co s thiét ldp cdc cong thire
xdc dinh vi tri song doi lén mdi co thém giam song. Tri s6 dp lwc séng 16n nhat tdc dung 1én mdi
duoc xac dinh bang cong thirc thuc nghiém va dwoc khuyen cdo ap dung cho dé bién Hdi Hau cling

nhu cdc vung khdc co diéu kién twong tuy.

1. bit van dé

Trong thiét ké dé bién, biéu do ap luc song
1én mai va tri s6 4p luc song 16n nhat dugc st
dung dé kiém tra 6n dinh va do bén cta két cau
bao v€ mai.

Ddi voi mai ngh1eng don (khong c6 thém glam
song), dang biéu dd phan bd ap luc song va tri sd
Pax da dugc trinh bay tuong ddi thong nhét trong
cac tai lieu khac nhau ( [1], [2], [4] ... ). Vi tri
cta diém B, noi ¢6 ap lyc song doi 16n nhit lén
mai duoc xac dinh nhu trén hinh 1 véi :

Dinh cong trinh

|

Zy=h, +—(—2m* =D, +h,), (1)
m
trong do :

h, —H(047+0023H )”’2” : @)

S m
HS
hy = Hy| (095 -(084m~025) > . (3)

N
O day : Hs: chiéu cao séng 16n nhit tinh
toan (mg voi tan suit P%)
y =5 : d6 dbc song
N
Tri s6 ap sudt song 16n nhit tai B xac
dinh theo cong thuc :
PB = ks.kt.Pd.p.g.HS,
trong do :
ks = 0,85 + 4,83, + m(0,028 — 1,058;);
ki : xac dinh theo bang 1; P, : 4p suit song
tuong ddi xac dinh theo bang 2;

m : hé s0 mai doc;

“)
)

Hinh 1: Phdn bé dp lyc song trén mdi nghiéng p : khoi luong riéng clia nude; g : gia toe
don trong truong.
Bang 1 : Xac dinh tri 56 k;
s 0,1 0,07 0,05 0,04 0,03
ki 1,0 1,15 1,3 1,35 1,48
Bdng 2 : Xdc dinh tri s6 dp sudt song tiwong doi Py

Chiéu cao song H, m 0,5 1,0 1,5 2,0 2.5 3,0 3,5 >4
P4 3,7 2,8 2,3 2,1 1,9 1,8 1,75 1,7

Truong hop trén mai ¢ thém giam song
thi viéc xac dinh vi tri ciia B va tri s6 Py chua
duge d¢ cap nhiéu va can tiép tuc nghién ciru.
Biéu d6 phan b6 ap lyc 1én mai trong truong
hop nay ciing thay ddi so v6i hinh 1. Tuy nhién
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viéc xac dinh biéu d6 phan bd ap luc song trong
truong hop c6 thém khong thudc pham vi cua
bai viét nay va ciing can nhan manh rang trong
thiét ké thi tri s6 Py 1a quan trong nhat, n6 duoc
sir dung dé kiém tra d6 bén va 6n dinh cua két



cAu bao vé mai. Khi mue nude trude dé thay ddi
theo con triéu va khi myc nuéc dang do bio
thay do6i thi diém B s& dich chuyén trong gidi
han ttr Byin (Gng voi myce nudc triéu nhé nhét)
dén Bnax (Umg véi muc nude ding 16n nhét).
Pay 14 co s¢ dé xac dinh pham vi bd tri két cau
bao v€ chinh trén mai dé.

Nhiing ndi dung nghién ctru trong bai nay
nham lam sang to pham vi song doi trén mai dé

va tri s6 4p luc song 1on nhat 1én mai khi c6
thém giam song.

2. Xac dinh vi tri song déi 1én mai dé

2.1. Trwong hop mdi don [4]

V&1 mot myc nude thugng luu da cho, vi tri
ctia diém song doi 1én mai dé (diém B) duoc xac
dinh theo 1y thuyét chuyén dong hat nudc cua
Dzunkovski [4] véi so dd trén hinh 2.

hg

(03

<V

m=cotgo. X8

Hinh 2 : So dé tia nwée doi ddp xuong mdi [4]

Theo céc két qua nghién ctru da 6 thi quy dao
chuyén dong cua hat nudc roi xudng mai dé rat
da dang. Tuy vay cac nha nghién ciru vé song
déu thong nhét rang quy dao chuyen dong hat
nudc cia dau séng c6 y nghia nhat 1a hinh
parabol ma dinh A cang nhon thi tai trong song
1én méi cang nguy hiém.Vi tri cta diém song doi
B duoc xac dinh tir 2 thong s6 ban dau [4] 1a

v, =H, |FE ™y [ELs 27 (6
2LS LS L

H,
n=47—+34
L (\/ 1+m®
trong d6 : Hs - chiéu cao song tdi theo tan
suat tinh toan p%;
Ls : chiéu dai song (m); h : do sdu nudc
trudc cong trinh;  m : hé s6 mai de.
Vi tri cua diém A duoc xac dinh boi tung do
Yo hpé + hg nhu trén hinh 2, trong dé:
hpe : chidu sau phan gi6i xac dinh theo cong
thuc (2)
hg : d cao cta diém A trén muc nudc tinh,
xac dinh theo cong thic (3).
Phuong trinh chuyén dong cta hat nudc xuat

~0,85), 7)

phat tir A nhu sau:
-Theo phuong ngang : x = V't (8)

gt’
2 )

Giai h¢ phuong trinh (8) va (9) cho truong
hop mai don dugc :

[V Vil x
X, ZI[VA —+2g.y, —AJayB ZEB (10)
g m m

2.2. Trwong hop cé thém giam séng

Vé6i mot cao trinh thém xac dinh, tuy theo su
thay ddi ctia muc nudc trude dé ma vi tri cua
diém song doi co thé roi vao mai dudi, ngay
trén mat thém hay & mai trén.

a) Khi diém B nam ngay trén thém

So d6 tinh toan nhu trén hinh 3.

Phan tich twong tu nhu & muc trén, ta c6 quy
dao cua hat nuéc tr A dén B 1a mot cung
parabol

Goi C’ 1a diém trén cung nay va c6 hoanh do
Xe =X, ; C va D 1a cac diém mép ngoai va trong
ctia thém.

- Theo phuong dimg : y =y, —
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Hinh 3 : So d6 tinh todn khi tia nude déi xudng mat thém

Xét chuyén dong trén doan tir C’dén B ta co :
Ax
S (e Axg) (D)

yc' _yB = VAz
Theo diéu kién hinh hoc (xem hinh 3) ta ¢6 :
‘yC'_yB:hd +hpg_,yC7_AyAC' (12)
Can bang (11) = (12) va bién doi ta duogc:

x2 V2
AX}y + X0 Nx +7C—(hd +h,, —yc)gf‘ =0 (13)

CB

Phuong trinh (13) 1a phuong trinh bac 2 dé
xac dinh AXcp. Tur gié tri ciia AXcp s€ xac dinh
dugc vi tri cua diém B nhu sau :

- Khi AXcp< 0 : diém B ndm ¢ mai dudi;

- Khi 0 < AXcp < by: diém B ndm trén mit thém;

- Khi AXcg > by : diém B ndm & mai trén.

b) Khi diém B nam ¢ mdi trén

So dd tinh toan nhu trén hinh 4. Goi D’ 1a
diém trén cung parabol AB va c¢6 hoanh d§ Xp:
= Xp = Xc + bg, Phan tich chuyén dong ta co :

MNTT

g-(x¢ +bf)2
Ay iy = B (14)
(x.+b 2
Aym};:g(c f) ‘AXDB+§.A)C[2)B (15)
v, v, 2V,
Mit khéc theo diéu kién hinh hoc (hinh 4) ta co:
Ax
Tmzt—i_hd_AyAD'_AyD'B (16)
Thay (14), (15) vao (16) va bién d6i ta duoc:
2
AX}y +2[xC +b, + Vi j.AxDB +
gm,
, (17

2
+(xo +by)’ —%(th):o

trong do6 : t : chiéu sau nudc trén thém (xem
hinh 4).

Tu phuong trinh (17) s€ xac dinh dugc AXpp
tirc 1a xéc dinh duoc vi tri diém B.

bf XbB

Hinh 4 : So' dé tinh todn khi tia nude doi dap lén mdi trén
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3. Xac dinh cudong d9 ap luc séng 16n nhit Py
Truong hop mai don thi tri sé Pg xac dinh
theo cong thirc (4) trong d6 hé sd ke xac dinh
theo céng thire (5). Trong cong thire ndy cd yéu
t6 hé s6 mai m; khi trén mai c6 thém glam song
thi tri s6 m 1a chua xac dinh va cac yéu té cua
thém nhu bé rong thém (by), chiéu day 16p nudc
trén thém (t) s& anh huong dén tri s6 Py thong
qua quan h¢ ks. Ta xét cac truong hop sau :

3.1. Khi diém B nam ¢ mdi dwéi: Thém khong
anh huong dén tri sé Pp, hé sb ks van xac dinh
theo cong thtc (5), trong d6 m thay bang m.

3.2. Khi diém B nam trén thém hodc mdi trén:

Thém c6 anh hudng dén trj sb Pg, ta van sir
dung cong thic (4) dé xac dinh Ps, cong thic
(5) dé xac dinh tri s6 ks, nhung trong d6 thay m
bang my, (tri s6 mai twong duong khi c6 thém)

Do tri s6 Pg phu thudc vao nhiéu yéu td, nén
dé 1am rd quan hé gitra Pg v6i cac thong sb cua
thém, ta giit nguyén cac yéu t6 khac va st dung
thi nghiém dé xac dinh quan hé :

b
mb—f(HS,HS,mt (18)
C6 thé chon biéu thic cu thé ctia (18) nhu sau :

b X1 " X2
m, = A(—fj (—bj (m)™"
HS HS

Lay logarit 2 vé ta co :

In(m,) =In(A) +x,. ln[;—fJ +

(19)

t,
+Xx,.1 +x5.1
X, n(HSJ X;.In(m,)
< bf
bit y, =ln(mb); a, =In(4); a, =In ' ;

N
1{’}’)- a,=In(m); xo=1
= I = ) 80— 1y
H, ’
ta duoc :

3
Vo =0QyXy+a,.X, +a,.X, +ay.X; = Za[ x, (20)
i=0
Trong thi nghiém, do c6 sai s6 nén tri sO moi
lan do yi s€ khac so voi yo, do d6 ham

3
Y =D a,;.x; la ham xp xi. Cac tri s6 x;
i=0

duoc xac dinh gén ding nho vao cac gia tri aj
sao cho tong binh phuong céc sai s6 1a nho nhat:

Z(yk —y0)2—>min.

k=1

Nhu vay c6 thé sir dung chuong trinh xir 1y
sO liéu thong ké theo phuong phap binh phuong
nho nhat dé xac dinh cac gia tri x; voi (i = 1+3)
tir cac két qua thi nghiém. Tur d6 s& cu thé hoa
biéu thirc (19).

3.3. Thi nghiém xic dinh Pg khi c¢6 thém
giam song

3.3.1. Cdc diéu kién han ché

Nghién ctru nay thuc hi¢n cho truong hop

dién hinh cua dé bién Hai Hau — Nam Dinh véi
céc diéu kién bién nhu sau :

a) Mdt cat dé : Thi nghiém véi cac phuong
an khac nhau trong do :

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

- Cao trinh thém : 2,2m (bdng myc nudc thiét
ké); Bé rong thém : by = 3m; 5m; 7m

- Mai dudi thém : mg=4,0; Mai trén thém :
m=3,0;3,5;4,0

- Bao vé mai :
(mai tron).

b) Myc nudc trudce dé: thi nghiém voi hy =
2,2m, 3,0 m (tuong ung véi t, = 0,0m; 0,8 m)

¢) Séng téi: dugce tao theo phd song tu nhién
tai Hai Hau — Nam Dinh vdi cac gia tri chiéu
cao song c6 y nghia Hy,, = 1,5m; 1,8m; 2,0m,
ung voi Hgjo, = 2,25m; 2,70m; 3,0m theo [1].

3.3.2. Cic seri thi nghigm: D¢ 1am sang to
quan hé (19), di tién hanh thi nghiém véi cac
gi4 tri thay doi cua cac thong sé nhu sau

Chiéu cao song t6i (Hpo) : 3 gié tri (d3 néu &
trén); hé s6 mai trén m, véi 3 gia tri; bé rong
thém by : 3 gid tri; d6 su nudc trén thém : 2 gia
tri; 46 doc song Js : tuong u‘ng véi cac gia tri
Hpo ¢ trén. Nhu vy can ¢o : S lugng moé hinh
ché tao : 3*3 = 9; Mdi mo hinh thi nghiém voi 3
gia tri cua Hy,, va 2 gia tri cua ty,. Téng sb seri
thi nghiém la : 9*3%2 = 54,

3.3.3. M6 hinh héa trong thi nghiém

a) Tiéu chudn twong tu

Séng doi vao mai dudi tac dung cua trong luc
1a cht yéu nén sir dung luat twong tu Froude.

Bétong cot thép do tai chd

65



b) Ty 1é mé hinh: Thi nghiém duoc tién hanh
tai Phong Thi nghiém trong diém Qudc gia vé
dong luc hoc song bién Vién Khoa hoc Thuy loi
Viét Nam. Mang song c6 kich thudc : dai 37m,
rong 2m, cao 1,5m. Can cit vao kich thudc cong
trinh thuc té, lua chon ty 1€ mo hinh Ay = 20 théa
man diéu kién A. < 60 dé dam bao cac diéu kién
tuong tu cua yéu td song va qua trinh lan truyén
song [3]. V6i viée chon AL = 20, theo tiéu chuin
Froude ty 1¢ md hinh cua céac dai lugng khac nhu
sau:

Thoi gian At = \/Z =4,472;

Van toe hy = /2, =4,472;

\ . 1
Tan s0 A, =—=0,2236

A

L
¢) Twong tw vé do nham: Nhu trén da néu,
mo hinh rat kho dat dugce tuong tu hoan toan vé
dd nham. Viéc chon vét liéu thi nghiém trén mo
hinh dugc thuc hién cén cir vao d nham tuyét

W3

W TR

ddi cua cac bd phén nhu sau:

- Mai dé: trén nguyén hinh 1a bé tong do tai
chd v6i Ax= (1 + 4)mm, twong ung voi do nham
tuyét ddi trén mo hinh 1a Ay= (0,05 + 0,2)mm.
Vay chon vt liéu gia cb mai trén mo hinh 1a
vira xi mang cat min dugc danh bong bang may
c6 d6 nham tuong duong.

- bay mang: day bai trudc dé nghién cuu
dugc phu bang cat min. Chon vat liéu ddy mang
bang tdm thép c6 d6 nham twong duong trén mo
hinh.

3.3.4. Thiét bi thi nghiém

- Pau do 4p suat :

St dung bo dau do PDCR 42 cua hing
DRVCK — Anh, b hién thi cho phép doc dugc
truce tiép gia tri do ap suat, don vi do 1a mBar,
v6i dai do tir 0 + 700mBar, duong kinh dau do
14 0,5cm. B tri céc thiét bj do trén mo hinh thé
hién & hinh 5.

w2 W1

Hinh 5 : B tri hé théng do trén mé hinh

- Mang song : nhu da mo ta ¢ trén;

- May tao song : ban song dugc st dung co
kich thudc rong 1,98m, cao 2m, tao dugc song
déu, song khong déu theo cac dang phd bién
(Person, Moskowits, Jonswap), chiéu cao song
tao dugc (1,5 = 30)cm, chu ky song Ts = (0,5 +
5)sec.

- Pau do séng : sir dung loai GOLF 3B dai
1,2m bang thép khong ri v6i do chinh xac do 1a
+1% duoc ndi voi may tinh dé luu giir cac thong
sO song.

3.3.5. Xdc dinh sé lin do dp sudt cho méi
seri thi nghiém

Do s luong dau do 4p suat c6 han nén ung
v6i mdi seri thi nghiém can phai ting s6 lan do
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dé c6 co hoi bat dung thoi diém ma diém doi B
roi gan sat vi tri dau do (bt dinh B).

Tir so d6 phan bd ap lyc song & hinh 1, véi
gia thiét sai s6 cho phép trong do ap luc song la
5% thi khi séng doi trong pham vi 1an c4n diém
B c6 bé rong 1a :

_0,05P

(I, +1,) thi coi nhu la bat dugc
0,6P

Xq

dinh.
O day theo [1] thi I; = 0,0125L (101013 =

m,.L

0,0265 L1111 L, =——=5
Um?* -1
Lay tri s6 trung binh cta cac dai luong dang
xét:m;=3,5; Ls =20m; ta c6 L, = 38,2m => x4

0




=0,124m v6i 4 dau do chd bét dinh (tinh tir thém 4x, 4.0,124

=3,5%.

tré 1én) phan bd trén chiéu rong L, = 14m thi xac p L, 14

suat dé 1 dau do bat duoc dinh ap suat la:

Hinh 6 : So dé xdc dinh pham vi lyc doi dap lon nhat Pg

Nhu vay s6 1an do cho mdi seri thi nghiém la: nghiém ciia phuong trinh (13).Véi mdi seri thi
A =100 100 _ 28.6: Chon N = 30 lan do. nghiém sau khi tién hanh 30 lan do, chon Iy tri s0

p 35 Prax ttr cac dau do Py, Ps, P4, Ps d€ dua vao xir ly.
3.3.6. Két qua thi nghiém va phan tich Tir két qua do duoc ¢ bang 1, tién hanh xir Iy

Viéc do ap suat Pg chi tién hanh véi cac t6 hop thong ké theo phuong phap di néu ¢ muc 3.2, xac
s0 liéu dau vao twong g khi diém doi B ¢ trén  dinh dugce cac thong sO nhu ¢ bang 3.
thém hodc mai trén tirc 1a AXcp > 0 v6i AXcg la

Badng 3. Két qua xdc dinh cdc théng sé ciia céng thirc thire nghiém mb

TT Noi dung A x1 x2 x3
1 Tri s0 0,74317 -0,04516 -0,08680 1,2622
2 | B 1éch tong cong 0,14363 0,02992 0,08958 0,08880
3 | Hé s6 twong quan R* 0,90
4 | B9 léch quan phuong 0,05414
Vay cong thirc xac dinh hé s6 mai twong duong khi c6 thém va diém song doi khong nim ¢ mai
dudi la :
b -0,04516 ; ~0,08680
S b 1,2622
my, =0,74317 | —— N B (m,)” 21
b ( i, ] ( 7 ] (m,) 1)
Bdng 4. Két qud xac dinh my, , Pg theo thi nghiém va so sanh voi Pgtinh todn theo quy pham
. Mél _ _ my Ptt (max) Sal 56(%)
Seri « B= C= Ps o) —
trén | be(m) | t, (m) Hs (TN) ) (theo | (11)=[(10)-
1) 2) 3) (4) (3) (6) (7) (%) ) (109) (11)
1 3 3 0.8 1.52 1.97 0.53 3.05 61.48 60.52 -1.60
3 3 0.8 1.84 1.63 0.43 3.13 70.44 69.69 -1.08
17 4 5 0.8 1.74 2.87 0.46 4.36 67.54 67.73 0.28
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Seri Mfll be(im) @ - _ C= (’_Irnll\}) Py o P(tt }(lmax) (lsla)l S?((f/(())g
trén (M) | t, (M S 2 theo = -

18 4 5 0.8 1.98 2.53 0.40 | 4.44 73.38 74.27 1.20

23 35 7 0.8 1.84 3.80 0.43 3.66 70.90 70.31 -0.84
24 35 7 0.8 2.02 3.47 0.40 | 3.70 77.14 76.65 -0.64

25 4 7 0.8 1.48 4.73 0.54 4.20 55.98 55.71 -0.49
26 4 7 0.8 1.86 3.76 0.43 4.33 70.05 70.32 0.38

27 4 7 0.8 1.96 3.57 0.41 4.36 75.20 75.49 0.39

4. Két luan

4.1. Trong thiét ké dé bién, tiy theo su thay
d6i muc nudc trude dé vi tri song doi dap vao
mai (diém B) s& dich chuyén trong mot gidi han
nhét dinh. bay l1a co s¢ dé xac dinh pham vi bd
tri két ciu bao vé chinh ciia mai.

4.2. Trudng hop cb thém giam song thi vi tri
diém song doi dugc xac dinh theo muc 2.2 cua
bai nay.

4.3. Tri s6 cuong d6 ap luc song 16n nhét Py

Tai li€éu tham khio

trén mai c6 thém giam séng dugc xac dinh theo
cong thirc (4) voi hé sb ki 1ay theo bang s 1, tri
sd Py lay theo bang 2, hé sb kg theo cong thuc
(5) véi:

- Néu diém B nam ¢ mai duéi: 1€iy m=mgy

- Néu diém B khong nam ¢ mai duéi : ldy m
= my vOi my, dugce xac dinh theo cong thic (21).

- Cong thirc (21) duge d& nghi ap dung cho
dé bién Hai Hau ciing nhu ¢ cac ving khac ¢o
diéu kién bién twong tu.
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Abstract:
THE RESEARCH TO WEVE PRESSURE ONTO THE DIKE ROOF WITH THE BERM

Chart of wave pressure on the dike roof and the positive wave pressure values over the single tilt

roof are presented in many different materials. However, for the case where the roof has the berm,
these factors have not been clarified. In this article presented the basis of setting the formula for
determining position of waves hitting on the roof terrace with the berm. Value of the maximum
wave pressure exerted on the roof is determined by modeling experiments and are recommended to
be applied to Hai Hau sea dykes as well as other regions with similar conditions.
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