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Tom tat: Pé tai di vao nghién ciu xac dinh dé tin cdy cua tai trong song
ngéu nhién tac dung Ién céng trinh thuy kich thudc I16n dang khéi tron xoay bang
phuong phap phan ti bién. Cu thé bai toan dat ra la ”Véi dién tich xung quanh mat
udt két cau CTTKTL (dién tich bé mat két cau ti€p giap vSi moi trusng nude) khéng
déi, tu dong hoa chon céc théng s6 hinh hoc (hinh déng va tiét dién) CTTKTL hop
ly dé€ tai trong song téng céng tac dung 1én CTTKTL la bé nhét. Ung vdi téi trong bé
nhét nay, tinh xéac suét va céc dac trung sé cla tai trong séng ngéu nhién tac dung
1én cbng trinh”.

Summary: This study defines the reliability of random wave load on great
hydro-structural (perfectly round shape) by boundary element method. The
concrete problem: Area of cross wet section of great hydro-structural (contract area
of structure to water environment) is constant, automating to select the most
sensible of geometrical parameters (shape and section) of great hydro-structural so
that the total wave load on great hydro-structural is the lowest, corresponding to
this lowest load. We can calculate probabilities and numerical characteristics of
random wave load on structure.

1. TONG QUAN VE CAC LOAI CONG TRINH THUY KiCH THUGC LON (CTTKTL)

CTTKTL la mét trong nhiing két cau thich (ng cho cong trinh bén cang nudc sau noi riéng
va cac cong trinh bién trong luc néi chung, vi du nhu: bén tru 6ng dudng kinh 16n, dang cur vay
6, dan khoan bién, CTBTL, CTB ndi... Cac dang két cau nay c6 cac uu diém sau:

- C6 d6 8n dinh cao (tu 6n dinh bang trong lugng ban than);

- C6 tac dung gidm cudng do ap luc song;

- Hinh dang, kich thuéc khéi 16n, c6 kha nang hinh thanh tuyén bén hay dé chan séng
tuong doi dai véi cac phan doan riéng;

- D6i v6i cac khéi dat chim vao dat nén co6 thé gidm khéi lugng nao vét hé méng, thi cong
|6p dém, khéng nhiing gidm dudc kinh phi xay dung ma con gidm thai gian thi cong.

- CTTKTL thudng lam bang bé téng hodc BTCT c6 kha ning chéng xam thuc tét, tudi tho
cong trinh cao.
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1.1 Cong trinh bién trong luc

Trén thé gidi hién nay c6 nhiéu cong trinh bién trong Iuc bé téng dudc xay dung trén bién
dé khai thac dau khi, nhu cac vung: Bién Ha Lan, Brasil, Bién Béc, Vinh Mexico... Céng cubc
khai thac bién va dai duong ngay cang dudc chi y phat trién. Qua nhiéu cudc hoi thao da khang
dinh Viét Nam c6 du diéu kién dé xay dung loai cong trinh bién nay.

1.2 Bén tru 6ng dudng kinh 16n

Bén tru 6ng dudng kinh 16n da dugc s dung rat nhiéu & cac nudc nhu: Nga, Nhat Ban
(Hinh 1). 8 cang Sévastopol da dua vao khai thac 700m bén 1am bing cac 6ng dudng kinh 16n
Iap ghép. Cac 6ng c6 dudng kinh 10,5m ghép tir 10 tam bé tdng c6t thép phing [2].

+2.0 f—fs’m 00 g &+
00 ?"A ‘ T — . n ——
L?‘:A*:;':::::::Aﬂ_? LT — ] Rt
0.14f o338 -7 15.8 T
- -

'.H"":‘{.M_L_: .{ T :.*'.

Hinh 1. Bén tru éng Hinh 2. BCS & cdng Khantskholm Hinh 3. DCS & Kobe-Nhét Ban
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Tai Viét Nam, tru 6ng bé téng cét thép dudc xay dung nhiéu & cac céng trinh cau dudng
bd. Tai cac nudc trén thé gidi, két cau dé chan séng bang tru 6ng dudng kinh 16n tuong déi phd
bién: Dan Mach (Hinh 2),  Kébé - Nhat Ban (Hinh 3). Tru 6ng dudng kinh 16n md ra nhiéu trién
vong cho cong trinh dé chan séng. Ngoai ra, tudi tho codng trinh cao ciing nhu thich nghi duoc
v6i dd xam thuc manh clia nudc bién ciing 1& moét uu thé khién cho két cau nay dudc s dung
nhiéu.

1.3Cuvay o

Cur vay 6 dudc st dung nhiéu trong cong trinh dé chan séng. Cur c6 thé la clr thép hodc cuir
bé téng cét thép nhung clr thép dudc st dung phé bién hon. CUr dudc déng vay lai thanh cac 6
c6 cac hinh dang khac nhau nhu: tron, bat giac, luc 1ang [2]. Tai Viét Nam da xay dung dugc 11
bén tudng clr & cdng Hai Phong nén viéc thi cdng cir vay 6 cling khdng gap nhiéu khé khan.

2. NHONG BAT CAP

e Céc loai két cau tru 6ng dudng kinh 16n, cir vay 6, dan khoan bién trong luc... mac du
c6 hiéu qua kinh té - k§ thuat cao, xong & Viét Nam chua dudc phat trién. Vi vay viéc nghién ciu
chiing dé ap dung trong diéu kién Viét Nam 13 rat can thiét.

e Cac loai hinh két cdu CTTKTL khong chi doi hoi cdng nghé thi cong cao, thiét bi hién

dai ma con phdc tap ca vé mat thiét ké. Chinh vi vay can phai dat ra van dé nghién clu cac mo
hinh s6 hién dai dé giai trén may tinh cho cac chlng loai bai toan nay.
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e Hién nay, tiéu chudn thiét k& cong trinh b&n cang bién clia Viét Nam dang qui dinh si
dung tiéu chudn 22TCN-222-95 dé tinh toan xac dinh tai trong do séng tac ddng 1én cong trinh
thuy [5]. Tiéu chudn nay chi dé cap dén tinh toan tai trong séng tac dung lén vat can cuc bd
théng diing vai D < 0, 4 (trong d6 D Ia kich thudc ngang dic trung cla tiét dién, A 1a chiéu dai
séng) dung chung cho ca két cdu coc va tru c6 xét dén hé sé lan can.

3. DAT VAN DE NGHIEN c(u

"V&i dién tich xung quanh mat uot két cdu CTTKTL(dién tich bé mat két céu tiép giap voi
moéi trudng nudc) khong déi, tu ddéng hoa chon cac thdng s6 hinh hoc (hinh dang va tiét dién)
CTTKTL hop ly dé tai trong séng téng cong tac dung 1én CTTKTL la bé nhéat. Ung vdi tai trong
bé nhét nay, hay tinh xac suét va cac dac trung sé cla tai trong séng ngéu nhién tac dung lén
cbng trinh”.
4. CO SG DANH GIA PO TIN CAY VE bO BEN KET CAU CONG TRINH DUGI TAC DUNG
CUA TAI TRONG SONG NGAU NHIEN

Dudng 16i chung dé danh gia DTC vé dd bén két cau cong trinh duéi tac dung cla tai

trong s6ng ngau nhién dudc biéu dién tom tat theo so d6 sau:

- > - 1
Spn(w) AV Sw(o) Aa Saa(®) AF Ser(m)
Suu((’)) SNN((D) S cm(o))

P(t) = Prob {O‘(T) <o ,1e€ [O,t]} >P (1)

5. CAC PHO SONG UNG DUNG TRONG TiNH TOAN CONG TRINH BIEN

PhS Pierson - Moskowitz P - M; ph& Jonswap; phd Breschneider; cac phd nay cé dang

chung:

S

= (Alw?).exp( - B.o™*)

trong do: A, B 1a cac thong s6 clia phé.

S

A

m

O (radls)

Su”

o

(2)

0] (raﬁ/S)
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6. XAC DINH TAI TRONG SONG TAC DUNG LEN CTTKTL KHOI TRON XOAY

® v

L

Hinh 4. CTTKTL dang khéi tron xoay Hinh 5. So d6 bai toan phang
a.Cong trinh thuc; b.Mat cat ding; c.Méat cat ngang

Thé séng téng céng (nhiéu xa) dudc xac dinh theo cong thic sau:

¢(X,y,Z,t)=|:¢,(X,y,Z)+¢d(X,y,Z):|.eim (3)
Trong dé:
o o . w.H ch(k.y) )
Thé sbng tdi: ,Z) =i ——.————"—exp(-ik 4
. g hxy.z)=i— sh(k — yo) Xp(—ikx) (4)
e Thé sbng phan xa la nghiém clia phuang trinh Laplace: V¢, (x,y,z) =0 (5)

o Ap luc séng I&n bién vat thé theo phuong phap tuyén dudc xac dinh theo cong thiic:
0
Flxy.2) =-p 22y, 20 ©)

Thay (3) vao (6) va bién déi ta dugdc:

F(x,y,z,t) = ~iop[ §(x,y,2) + ¢,(x,y,2) | € = Fo(x, y, 2).m(x, 1) )
Trong do: Fo(x,y,2) = —iop| ¢,(x.y.2) + ¢,(x,y,2) ] 2/H.e ** (8)
Ham séng bé mat: n(x, 1) = H/2. g -itx-o )

Sau khi rdi rac hoa bé mét ust ctia vat thé thanh Iugi cac phan t ta qui tai trong séng vé
cac nat phén tir. Ap luc séng theo phuaong phép tuyén n, cla phan ti j c6 dang:

Fo, = AS,[Fo(x],y;,2] | "

Thanh phan ciia Fo(t) trong hé toa d6 Dé cac dudc viét dudi dang ham phiec:

Foi(t) = Fo,.n, n(x,t) = (Ajx +i.Bjx).n(x,t)

Fo(t) = Fo,.n,n(x,t) = (Ajy +i.Bjy).n(x,t) ; I=Lng (11)
Fo; (t) = Fo,.nn(x,t) = (Ajz + i.Bjz).n(x,t)
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7. BIEU DIEN PHO TAI TRONG SONG S;; () QUA PHO MAT SONG S, (o)
Stex(©) = [P + Bjx?]. S,y(0) = SOX. Sypp(e)
Styry(®@) = [AlY? + Bjy?]. () = S0y. Syy() (12)
Sturo(®) = [AjZ? + BjZ?]. S;jy(w) = Soz. S, (®)
Skr(®) = [Srer(®)? + Spyry©) + Sezr(07]" = So. Syp()
So = [Sox? + Soy? + Soz?]'*?
8. XAC BINH CAC DAC TRUNG SO CUA PHO TAI TRONG SONG

e Phuong sai ctia phé tai trong séng:

D, = J Skirx (0)do = J-Sox.Srm(m)dm

D, = | Se.r. (@)do = J.SOZ.Sm((D)d(D (13)

De = J Ser (w)dw = jSo.Snn(w)dm

e D0 léch cla phd tai trong séng:
oy = (D))" 6, = (D,)"? of = (Dg)"? (14)
e Xac dinh xac suét clia phé tai trong séng:
Fc

P(F, <F,)= j SoX.S(®)dw

0

Fc

P(F,<F,)= J. S0z.8,,(0)do (15)

0

Fo

Pe(F <F,) = _[ S0.S,(0)dw

0

9. XAY DUNG THUAT TOAN VA LAP TRINH
9.1 Xay dung thuat toan

Gia sl cong trinh dang khéi tron xoay (dat trong méi trudng bién cé d6 sau nudc la d,) tiét
dién bat ky, ta chia cong trinh theo chiéu cao thanh n doan, mbi doan i c6 thé coi 1a mét tru tron
dac trung bdi hai théng s6 hinh hoc: Hi (chiéu cao doan i) va Di (dudng kinh doan thit i). Ta xay
dung dudc bai toan t6i uu sau day:
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Cho trudc do sau nudc d, [m] va dién tich xung quanh mat uét két cdu DTXQo [m2]. Xac
dinh cac théng sé Hi, Di va n ( s6 doan) thod man diéu kién:

H1 + H2+...+ Hi+..+ Hn = < do va (D1.H1 + D2.H2 +...Di.Hi +...Dn.Hn).n = < DTXQo dé cho
téng tai trong séng tac dung lén mat udt: F1 +F2 +...Fi+...Fn = Ftc la bé nhat.Ti d6 xac dinh xac
suét va cac dac trung s6 clia phé tai trong séng.

9.2 Xay dung chuang trinh phan mém

Trén co s nghién clu ly thuyét, ching téi da xay dung dudc thuéat toan va viét dugc bd
chuong trinh phan mém (mang tén BPTCPTTSKTX) chuyén dung tu dong hoa "Xdc dinh phé va
DTC tai trong song nhiéu xa tdc dung Ién CTTKTL co hinh dang khéi tron xoay tiét dién
béat ky bang phuong phadp PTB" theo ngén nglt FORTRAN 77. B6 chuong trinh gédm 1 chuong
trinh chinh va 10 chuong trinh con. So d6 t6 chiic chuong trinh dua trén hinh 6:

I B S

SUBROUTINE SUBROUTINE SUBROUTINE| suBROUTINE | SUBROUTINE SUBROUTINE
NDKB(1) NFMAT(2) NSLNPD(3) NINTER(4) PHOPM(5) DLPHO(6)

| +

SUBROUTINE SUBROUTINE
NCOSCP(7) NINTE(8)

—

SUBROUTINE SUBROUTINE|
NBESJ(9) NBESY(10)

Hinh 6. So dé t6 chifc chuong trinh

D& kiém tra phuong phap va dé tin cay clia chuong trinh BTCPTTSKTX chung t6i da tinh
toan cho mét s6 trudng hop dac biét dé so sanh véi két qua tinh theo cac phuong phap khac da
c6.

10. AP DUNG BO CHUONG TRINH BTCPTTSKTX PE TINH CONG TRINH TRONG DIEU
KIEN VIET NAM

10.1 D3t bai toan khao sat (Hinh 7): CTTKTL dang khéi tron xoay dat & ving dao chim
thém luc dia Viét Nam véi:

e Céac s6 liéu v& mai trudng bién:Van téc gi6: 50 m/s; Chiéu cao séng: 13 m; Chiéu dai
sbéng: 120 m;

Do sau nuéc dat cong trinh: do =21 m;

e S0 liéu vé két cdu nhu sau:Dién tich xung quanh mat uét: DTXQo = 3300m?; Chia thanh
3 doan bang nhau n = 3: H1=H2=H3= 7 m; Poan 1 ¢6 dudng kinh: D1 =75 m;

e Tim céac théng s6 D2 va D3 dé cho Ftc = F1 + F2 + F3 |a bé nhat; Xac dinh téng tai
trong s6ng bé nhat; Xac dinh xac xuét va cac dic trung s cua tai trong séng Ung vdi tai trong
bé nhat.

TAP CHi KHOA HOC CONG NGHE XAY DUNG SO 01 - 92007 141



o

10.2 K&t qua tinh phd va xac suit tai trong séng tinh bing phin mém
DTCPTTSKTX:
BAI TOAN TUONG TAC GIUA SONG NHIEU XA VOI CTTKTL
I. SO LIEU TINH:
- BAI TOAN CTTKTL khoi tron xoay
- Chieu cao song H=13.000 m
- Chieu dai song L= 120.000 m
- Do sau nuoc d=21.000 m
- Khoi luong rieng nuoc RO=.102 T/m?
- Goc tao boi phuong song song voi truc ket cau anfa=.000 do
- So diem chia tren vanh Nv= 12
- So phan tu tren vanh Npt= 12
- So doan chia chieu cao de tinh Nd= 10
- So phan doan Npd= 3; H1=H2=H3= 7.000 m
- Duong kinh phan doan 1; D1=75.000 m
- Dien tich xung quanh mat uot DTXQo= 3300.000 m?
ILKET QUA TINH TOAN
11.1.Kich thuoc ket cau:
- Duong kinh phan doan 2; D2= 50.000 m
- Duong kinh phan doan 3; D3= 25.079 m

1.2.Tong tai trong song be nhat: MM—_I_I I3
PIXT[T] PIZT[T] 1 i

Bien do pho tai trong song tong cong:
Soxtc[T2] Soztc[T2]

Il.4.Xac suat va cac dac trung so cua tai trong song:
- Xac suat tin cay cua pho tai trong song: P= 0.976
- Phuong sai: D = 0.147 m2
- Do lech: Sima =0.383 m

11. KET LUAN CHUNG: C6 thé& diing bd chuong trinh BTCPTTSKTX dé xac dinh bién d6 phd
tai trong séng tac dung Ién cac cong trinh: tru éng, cir vay 6, cong trinh trong luc, phuong tién
noi...
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