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T O M TAT: 
Trong bai bao, tac gia gidi thieu ve each 
xac dinh do ciing tddng dddng cua dam 
hen hgp thep-be tdng, ma tran do cdng va 
vec td tai trgng mit cua phan tii dam lien 
hgp thep be tong. Qua do, xay ddng va 
giai bai toan phan tich ket cau dam lien 
hgp thep be tong xet do ciing neo lien ket, 
lap chdong trinh tinh va lam ro anh hddng 
cua do Cling neo hen ket den chuyen vi cua 
dam. 
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In this paper, the authors show you how to 
determine the elastic stiffness of composite 
beam, the elastic stiffness matrix and 
equivalent nodal load vector of the steel -
concrete element. Thereby, construction 
and solve structural analysis of steel -
concrete beam with partial composite 
action of shear connectors, computer 
programming, and clarify the influence of 
stiffness shear connectors to displacement 
of the composite beam. 
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1. Oat van 6e 
Dam lien hgp thep - be tdng, gdm ban san 
lien hgp thep - be tdng hoac san be tdng cdt 
thep dat trUc tiep len dam thep, chung eung 
ehju luc thdng qua cac neo lien ket. Neo lien 
ket cd tac dung chdng lai su trugt d be mat 
tiep xuc gida canh eua dam thep vdi ban san 
be tdng, hinh thdc eua chung cd the la chdt 
ban ed mu, hoac thep gdc han v.v...[2]. 
Khi tfnh toan da gia thiet lien ket gida tam san 
va dam thep la tUOng tac hoan toan, ed nghTa 
coi cae neo lien ket ed do cdng vd eung, neo 
khdng bj bien dang trong qua trinh chiu lUe 
va khdng cd trugt tuong ddi d be mat tiep xuc 
glOa be tdng va canh dam thep [1, 2]. NhUng 
thUc te cho thay rang, cac neo lien ket cd dp 
cdng hufu han, chung bj bien dang khi ehju 
lUe tao sU trUgt tuong ddi d be mat tiep xuc, 
cd nghia lien ket gida tam san va dam thep la 
tuong tac khdng hoan toan, va lam anh hudng 
den sU lam viec cua ket cau dam, nen can phai 
xet den trong tinh toan [1,8]. Ben canh do, ket 
cau dam lien hgp thep - be tdng thudng cd 
chieu cao tiet dien nhd hon so vdi ket cau dam 
thep thdng thudng, nen chuyen vj ddng ddi 
khi cd y nghia quyet dinh den kha nang ehju 
ldc. Chinh vi vay, viec lam rd Inh hUdng eua 
do cdng neo lien ket den chuyen vj trong dam 
lien hgp thep - be tdng la can thiet. 
2. Xay dung bai toan phan tfch Icet cau dam 
lien hop thep - be tdng chiu tdi trong tinh 
2.1. Mgt so gid thiet, ky hieu chung 
a) Mgt so gia thiet [6] 
Vat lieu thep, be tdng va neo lien ket lam viec 
trong giai doan dan hdi; 
Hieu dng lien hgp xiy ra tren be mat tiep xuc 
gida thep va be tdng; 
Mat cat ngang eua tiet dien van phang sau 
bien dang; 

Khdng cd hien tugng bde tach lien ket neo 
khdi tiet dien thep va be tdng. 
b) Ky hieu ehung [6] 
A^ Aj - dien tfch tiet dien ban be tdng, dam 
thep; 
l_̂  1̂  - mdmen quan tinh thanh phan cda ban 
be tdng, dam thep; 
Ê  Ej - mdmen dan hdi eua ban be tdng, dam 
thep; 
D, d - chieu day b in be tdng va chieu cao tiet 
dien dam thep; 
r - khoang each true hinh hgc cda ban be tdng 
va dam; 

- dp cdng chdng udn cua dam lien hgp tuong 
dng vdi neo lien ket ed dp cdng tuyet ddi, cd 
dp cdng mdt phan va khdng cd neo lien ket; 
K - dp cong cua dam thep va ban san be tdng 
khi bien dang; 
K̂  a - dp cdng neo lien ket (N/mm), khoang 
each eac neo lien ket (mm), 
k - md dun trugt d be mat thep - be tdng, k 
=K/a (N/mm^). 
2.2. Phuong trinh ca bdn cua bdi todn phdn tich 
ket cdu he thanh phdng 
Trong bai toan phan tfch ket cau ehju tai trgng 
tinh, phuong trinh can bang cua toan he la [3]: 

[KKU} = {R} • (1) 
trong dd: 
[K], {R} - ma tran do cdng va vec^o tai trgng 
nut cua ket cau trong he tpa do chung; 
{U} - vec to chuyen vj nut. 
Theo dd, ma tran [K] va vec to tai trgng nut {R} 
dugc xac dmh td cac ma tr§n do cdng [KJ va 
vec to tai trgng nut {R^ cua cua phan td trong 
he tpa do dja phuong nhd ma tran chuyen doi 
tpa dp [TJ va ma tran djnh vj [LJ. Cac ma tran 
[\] va [LJ dugc de cap trong cac tai lieu ve 
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phuong phap PTHH, con ma tran [KJ va vec to 

{RJ se duge de cap sau day. 
2.3. Do cdng tuang duang cua ddm lien hgp 
a) Khi tuong tac bang khdng [3,6] 
Xet tiet dien gdm cd ban siin be tdng ke true 
t i^p len dam thep va khi neo lien ket cd dp cdng 
rat nhd, coi bang khdng (hoac khdng cd neo 
lien ket), ed nghTa la tUong tac bang khdng, sU 
lam viec cCia dam nhU d Hinh 1. 

Eg Mcy 

EcyK 
T, °S 

M 

^ 

^ 

V 

i-

^ 

Hinh 1. Phan bo iJng suat, trudng hop tuong tac bang khong 

= ̂ E I = E,.I,+E3.l3 

O p cdng tUOng dUOng cua dam, khi tUOng tac 
bang khdng: 

(El)° 

b) Khi tuong tac hoan toan [3,6] 
Vdi dam lien hop thep - be tdng ed tUOng tac 
hoan toan, gida be tdng va canh dam khdng cd 
sU trugt tu do tren be mat tiep xuc, tdc la neo 
lien k^t ed dp cdng vd eCing. SU lam viec eua tiet 
dien dUpc the hien d Hinh 2. 

J I Z 
M r ^ 

Hinh 2. Phan bo iing suat, trudng hop tuong tac hoan toan 

Dp cdng tUOng dUOng cua dam, khi tUOng tac 
hoan toan: 

( E i r = E , U E 3 U E A r ^ 

:VEI+EAr^ = (EI)° + EAr' 
(3) 

Phuong trinh (3) ta th^y, cd sU gia tang them dp 
cdng chdng udn cCia dam mpt lUpng la EA.r^ 
so vdi trudng hop khdng tuong tac. 
b) Khi tuong t i e khdng hoan toan [3,6] 
Vdi dam lien hgp thep - be tdng cd tuong tac 
khdng hoan toan, tdc la neo lien ket cd dp cdng 
hdu ban, lue nay xay ra hien tugng trugt tuong 
ddi trong gidi han d be mat t i^p xuc canh dam 
thep vdi b i n san be tdng. SU lam viec eua tiet 
di§n dfSOc the hien d Hinh 3. 
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Hinh 3. Phan bo iJng suat, trudng hop tuong tac khong hoan 
toan 

D p cdng tUOng dUOng cua dam, khi tUOng tac 
hoan toan: 

EL = EI" 
EA.r.e3,ip 

>« (4) 

Td cdng thdc (4) cho thay, mdi quan he gida 
mdmen uon va dp vdng khdng con tuyen t inh 
va dp cdng tUOng dUong cua dam lien hgp khi 
tuong tac khdng hoan toan phu thupe vao bien 
dang trugt d be mat tiep xuc. 
2.4. Phuang trinh vi phan can bang cua ddm lien 
hgp v6i neo lien ket tuang tdc khdng hoan todn 
Bien dang tUOng ddi eua be tdng va thep tai 
be mat tiep xuc ed the duge bleu dien qua cae 
thanh phan npi lUe: 

N ^ M^ D 

'2 
£ . = - -

N 

Ec'o 

E..A. E..L 

(5a) 

(5b) 

Bien dang trugt gida be tdng va thep tren be 
mat tiep xuc: 

1 1 _ d s 

^'"'' dx 
= £ . - £ . = -N. 

IE..IO 

E,.A. 

. D 

• + -
E..Â  

M. d^ 
2"^E..L 

(6) 
Mat khac, bien dang trUcrt dugc t inh theo gia 
trj, s = Q/Kj. Luc eat phan phdi len moi chdt neo 
ehju c i t tren be mat tiep xuc, q = Q/a. 

Sddung djnh nghia dp cdng, ^'""" '" ^'"""' ' va k 
= K/a, ta duge phuong trinh vi phan bae bdn 
eua dam lien hop vdi neo lien ket ed dp cdng 
tuong ddi don g i i n hda: 

Q , = 
M^+M; 

(9a) 

Q - - Q ^ (9b) 
Thay the phuong tr inh (8) vao (7) ta 
duge: 

dx^ dx^ (10) 

Vdi a va p la cae gia trj dac trUng cho thdng so 
vat lieu, kieh thUdc tiet dien: 

k(EI):.p â  = 
EA(EI); Icomp (,ig) 

EA.(EI);^j„p (El)comp , . . , , 

Nghiem cda phuong trinh vi phan cap 4 (10), c6 
dang: 

z = y " = C, cosh ax + Cj sinh ax 

— ( M i - Q , . x ) 
(El)" ^ ^ 

Tich phan phuong trinh (12) ta dUpc phuong 
trinh bien dang cda dam: 

C C 
y = ^coshax + —|-sinhax 

a a 

(EI)^^,U ' 6 M ' \i3) 

Vdi C,, Cj, C3, C^ la c ie hang so tich 
phan. 

Xet trudng hgp phan t d dam hai dau tUdng 
t i e hoan toan, ed the gia thiet rang hien tUpng 
trugt gida dam thep va san be tdng d hai dau 
dam la khdng d i n g ke, eu the la: 

sl „ = 0, sl , = 0 
lx=0 l)t=L 

dV J^(EI):,^pd'y 1 d̂ M 06ngthdi,td(17)tacd: 
dx̂  EA(EI)Lp dx̂  (EOLpdx 

-M = 0 

dN 

dx x=0 

= 0. ^ 
dx 

EA.(EI)Lp (7) 

2.5. Xac djnh ma trdn do cdng phdn td ddm lien 
hgp 
So do bien dang eCia phan t d dam va p h i n lUe 
tuong dng the hien d Hinh 4 [3,6]. 

dday: 

(14a) 

= 0 

(14b) 

dN^ I 
dx r 

\E]f^, (C^asinhal+Cjacoshal)' 

(El)° 

[m 
comp A 

comp ^ 
• Q i 

(15) i_ \ ' • ^•••f / •' 11 j j 

Thay the phuong tr inh (15) vao phuong trinh 
(14b) va ket hgp vdi c i c phuong trinh g i i trj C,, 
Cj, C3, C ,̂ ta dugc: 

f4(p2e,+2(P302^ 

M, = ^ ' "'""' 

Hinh 4. So do bien dang cua phan tuf dam va phan lire ti/ong lifng 

G i i trj mdmen udn tai vi t r i x so vdi diem 1 dugc 
x i c djnh nhu sau: 
M = M, - Q,.x (8) 

Lap phuong trinh can b i n g tai diem 2 ta duge: 

M, = 

L 

(Elfccmp 

+6cPi 
5 , -5 , 

^2(P30I+4<PA^ 

, ^ c p , ^ 
V L 

(16a) 

(16b) 

5 4 B m i l B l 08.2014 



Q,=_Q2=il!Ls?II!P. 

(4(P2+2<P3) 

vdi: 

CPi = 

01 

, (4(p,+2q)3)a 
+ [ 02 

+ 1 2 « P , ^ 

(El)° (aL) ls inhaL 

J (16c) 

* - 4 

(EI) ' '_p.(aL)^sinhaL 

+ 2 ( ( E I ) " _ p - ( E I ) ° _ p ) 

(12 + 6aLs inhaL-12coshaL) 

(El)° (aL)^sinhaL 

(EI) ' '_p(aL)^sinhaL 

+2( (EI ) " „ „p- (EI ) ° „ „p) 

(12 + 6aLs inhaL-12coshaL) 

(EI)°^,p(aL)^sinhaL 

(EI)' '„„p(aL)^sinhaL 

+2((EI ) "_p-(EI ) '>_p) 

(12 + 6aLs inhaL-12coshaL) 

(17) 
Phuong trinh (16a) den (16c) duge bieu dien 
dudi dang ma tran: 
[ K J { U ; ' = { F ; ' (18) 

vdi: 
{ U ; = { 5 , , 0 , , 6 , , e / (19a) 

{FJ = { Q , , M , , Q , , M / (19b) 

12 4<P5+2(P3 

[Ke] = 
(El)" L*^ 

6 

L 

12 

6 

12 

12 
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L 

4(P2 

4<P2+2(P3 

L 

4(P3 

4(P2+293 

L 

4(P2+2(P3 

L 

4<P2 

Phuong tr inh (18) la phdong trinh 
dp cdng dan hdi cho c i c phan t d d a m lien hgp 
tuong t i c mgt phan va [KJ la ma tran do cdng 
dan hoi tuong dng cua phan td. 
2.6. Xdc dmh vecta tdi trgng nut tuang duang cua 
phdn tit ddm lien hap 
a) Trudng hgp phan t d dam ehju t i i t rpng phan 
bddeu [3 ,6 i 
Xet can bang phan t d dam ed hai dau lien ket 
cdng ehju tai t rpng phan bo deu, nhu d Hinh 5, 

tacd: 
Q , = Q , = q L / 2 ; M , = - M j (20a) 

Mdmen tai mdt vj t r i bat ky: 
M = Q , . x -M-qxV2 

Ml 

(20b) 

I I \ \ i i T 

Qi Q2 

Y 
' M2 

Hinh 5. Phan ti]r dam hai dau lien ket cufng, chiu tai trpng phan 
bo deu 

Gdc xoay va chuyen vj t h i n g cua phan t d dam 
t im dugc bang phuong tr inh: 

. , C, sinh ax X), cosh ax 

qx 
™2 

(El): 

(El)" (El)" 
V̂ V /comp \ /comp y 

- J M A - - ' — 
2 ' 6 

+ 0 , 

(21a) 
0, cosh ax C2 sinh ax 

a' 

qx^ 

20=̂  

1 1 

(El)° (El)" 
x'^'/comp \ /comp y 

(El): 

' Q j X ^ _ M ^ _ q x _ 

6 2 24 

*\ 
+ C3X + C4 

(21b) 
vdi C. (i =1 -:-4) la cae hang sd tich phan. Td c ic 
dieu kien ve gdc xoay, g i i trj hang sd tich phan, 
tacd: 

M ,= -M2= : f ^qL^ 
(22) 

b) TrUdng hgp phan t d dam ehju t i i trgng tap 
trung d gida nhjp [3,6] 

( 
M l Q i Q2 " M 2 

L/2 L/2. 

Hinh 6. Phan tuf dam hai dau ngam ehju tai trpng tap trung 

TrUdng hgp phan tddam ehju lUe tap trung nhu 
d Hinh 6, lUc nut tUong duong cung 6\S(}c x i c 
dinh gidng eich lam tren. Trong trudng hgp 
nay, ta cd: 

2 (23) 

M , = - M 2 = ^ P L 
^(24) 

3. Anh hudng cua do cufng neo den chuyen vj 
cQa dam lien hgp thep - be tong 
3.1. XdydUng chuang trinh 
Tren eo sd ma tran dp cdng va vec to t i i t rpng 
nut tuong duong cua phan t d dam lien hgp 

vda thiet lap, t i c g i i x i y dung phan mem bang 
ngdn ngd Mathlab de phan tich ket cau dam 
lien hgp thep - be tdng vdi neo lien ket tuong 
t i c khdng ho in toan (neo lien ket cd dp cdng 
hdu ban). Phan mem ed ten APCB-01 (Analysis 
of Partially Composite Beam). 
3.2. Thd nghiem so 
a) Sd lieu tfnh t o i n 

Xet dam lien hgp, cd so do t inh la dam don 
g i i n ehju t i i trpng p h i n bd deu, q = 60kN/m, 
va lUe t i p trung P = 150kN d i t d gida nhjp, the 
hien d Hinh 7. Dam thep sd dung vat lieu thep 
CCT38 cd cudng dp t inh t o i n f = 230N/mm^ Ê  
= 2,1e^N/mm^; San be tdng sddung vat lieu B25 
ed \ = 14,5N/mml Ê  = 2,656" N / m m l 
Kich thudc tiet dien dam lien hgp, nhU d Hinh 
8, bao gdm: Tiet dien dam thep, ed b,= 250mm, 
tj = 16mm, chieu cao dam h = 392mm, chieu 
day b i n bung t^ = 10mm; Bin s in be tdng ed 
be rpng hdu hieu b ,̂, = 750mm, chieu day h^ = 
100mm. 

q P 

/ / / / ) / mTTT 

_ 3000 „ 3000 ^ (a) 

® (1) (2) (3) (4) (5) (6) (7) 

® ® ® ® ® 
. - - - - ^ (b) 

Hinh 7. So do tfnh, danh so mit va phan tft dam 

750 

t ^ - : ^ . ^ ^ - . ^ ' ^ - . - - ^ ^ 

10 

= 1 ^ 

- 250 _ 
Hinh 8. Mat cat dam lien hpp 

b) Yeu cau tfnh t o i n 
- Kiem ehdng dp tin cay eiJa ehuong tr inh, dng 
vdi c ic trudng hgp d i e biet ve do cdng eua neo 
lien ket so vdi ket q u i eCia g i i i tfch, trudng hgp 
neo lien ket hoan t o i n , k = «>, va trudng hgp 
neo lien ket khdng hoan t o i n , k = 0. 
- Khio sat chuyen vi ddng tai c ie nut 2, 3 va 4 
vdi dp cdng eCia neo lien ket lan lugt n h i n c i c 
g i i trj thdng qua md dun trUgt, k = 0,0,01 %Ej; 
0,1 %E;, 0,5%E^, 1 %E^ v i rat Idn la.5Q0.OE. 

c) Ket q u i t inh t o i n 
- Dp vdng gida dam vdi dam dOn g i i n chiu t i i 
trgng phan bd deu v i t i p t rung P tai gida nhjp 
khi tfnh theo cdng thdc g i i i tfch: 

(1) Tfnh t o i n dp vdng d gida dam vdi md hinh 
neo tuong t i e bang khdng. 
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a75Af .^6_25.10-m^ 

L = 

12 

0,25.0,392^ 2.0,12.0,36^ 
12 12 

= 3,22.1 O^'m" 

EJ, =2,1.10'.3,22.10^ =67620kNm^ 

E,l, =2,65.10'.6,25.10-^ =1656kNm^ 

ElLp=Eelc+EJ,= 1656+ 67620 

= 69276kNm^ 

0 ^ J _ ^ L ^ 
comp 334 g|0 

1 PL' 

4 8 E I L , 

5 60.6 

comp 

* 1 150.6 
+ 

3 A 

1000 
^384 69276 48 69276 j 

= 24,3mm 

Chenh lech ve gi i trj chuyen vj ddng theo hai 
each tinh: 
24,3-24,03, 

24,3 
-100% = 1,1% 

(2) Tinh toin dp vdng d gida dam vdi md hinh 
neo tuong tie hoan toan. 

EJ, =2,6.10^6,25.10-' =1625kNm' 

E A =2,6.10'.750.10"' =0,19kN 

E A =2,1.10°.116.10-^ =0,24kN 

£^__§cAc§A 0,19.10'* 0,24.10' 

E A +E,A 0,19.10' +0,24.10' 

1,09.10^kN 

h + h^̂ l ^392 + 100', „ , „ 
= 246mm r = 

Ei;mp=EJo+E3l3+EA.r^=1656 + 

+ 67620 +1,09.10* * (24,6.10-^)^ 

= 0,1354.10=kNm^ 

. „ _ 5 q L V 1 PL' 
comp 334 g|. 

comp 

60.6" 

48 El^ 

1 150.6' 3 N 

^384135400 48135400 

= 12,5mm 

1000 

Chenh lech ve gi i trj chuyen vj ddng theo hai 
cich tfnh: 

12,87-12,5 
12,87 

-100% = 4,8% 

- Khio sit chuyen vj tai nut 2 va 3 cua dam dng 
vdi dp cdng cua neo lien ket, thdng qua md dun 
trugt thay ddi, k = 0; 0,01 %Ê  den 100%E^ va 
md dun trugt ldn vd cung (tam lay k = SOOOE). 
Khi k = 0, dng vdi trUdng hgp dam va bin sin 
khdng lien hgp hay la tuong tie bang khdng va 
k Idn vd eung dng vdi trudng hgp dam lien hgp 

tuong t ie hoin toan. Ket qui tinh ve chuyen vj 
ddng d cic nut dng vdi cic gia trj md dun trUgt 
eua neo lien ket d be mat thep - be tdng duge 
ghi d Bing 1, ngoai ra chuyen vj tai cic nut 2 va 
3 dugc bieu thj d Hinh 9. 
Chenh lech ve chuyen vj ddng gida dam khi 
tuong t ic hoin toin va khdng hoan toan: 
24.03-13,76^^^^^^ y^ 

24,03 

t ic g i i lap ed dd dp tin cay de khio sit inh 
hudng cOa dp cdng neo lien ket den chuyen vj 
eua dam, v i cung thay rang dp cdng neo lien 
ket inh hudng khi Idn den chuyen vj cCia dam, 
chuyen vj ddng gida dam giim tdi 42,7% khi xet 
neo lien ket cd dp cdng tuyet ddi so vdi neo co 
dp cdng bang khdng. 
4. Ket luan va kien nghj 
- Tic g i i d i trinh bay cich thiet lap ma tran do 

Nut 

2 

3 

4 

4 ™ , 
(mm) 

-24,3 

Chuyen vj nut ijmg vdi m6 dun tr U9t(mm) 

0 

-9,52 

•18,85 

-24,03 

0,01%E, 

-8,12 

-16,28 

-20,90 

0,1%E, 

-6,85 

.14,01 

-18,20 

0,S%E, 

.6,00 

-12,48 

-16,34 

1%E, 

-5,16 

-10,96 

-14,49 

10*E, 

-5,09 

-10,88 

-14,16 

100%E, 

-5,02 

-1071 

-1336 

lOOE, 

-5,01 

•10,62 

-13,76 

5000E, 

^,28 

•9,48 

-12,87 

4-.., 
(mm) 

-12,5 

Bing 1. Ket qua chuyen vj mit khi tfnh bang chuong trinh APCB va giai tich iing vdi cac dp ciifng neo 

Thay rang, dng vdi gi i trj k >1 "/oÊ , thi chuyen vj 
ddng eiJa dam lien hgp thay doi khdng nhieu, 
nguge lai thi inh hUdng dp cdng neo den 
chuyen vj eua dam la khi Idn. Vi vay, khi thiet ke 
can bd tri du so lugng neo can thiet de lien ket 
dim bio md dun trugt tuong dng vdi khoing 
1% gi i tri md dun dan hdi cua thep. 
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Hinh 9. Ket qua chuyen vj mit 3 va 4 iJng vdi cac mo dun trupt 
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Hinh 10. Ket qua chuyen vj mit, 2,3 va 4 u'ng vdi cac mo dun 
trupt 

Tiep tue, kh io sat chuyen vj eua dam tai nut 
2, 3 va 4 dng vdi md dun trUgt thay doi, k = 0; 
den 1 %E^, ket q u i duge bleu thj d Hinh 10. Qua 
ket q u i thay rang, dp cdng neo c i ng nhd thi 
chuyen vj ddng eua dam cang Idn, dieu nay phij 
hgp ve mat eo hpc. 
3.3. Nhdn xet ket qud tinh todn 
Theo ket qui phan tfch duge the hien d Bing 1 
va cic bieu do d Hinh 9 va Hinh 10, ta cd nhan 
xet nhu sau: 

- Gii trj chuyen vj ddng d gida dam, khi dung 
chuong trinh APCB-01 va khi tfnh bang cdng 
thdc ed san thi eho ket qua chenh lech khdng 
ldn, chenh lech dng vdi trudng hgp neo lien 
ket tuong t ic bang khdng la 1,1% va dng vdi 
trudng hgp neo tuong t ie hoin toan la 4,8%. 
- Gia trj chuyen vj ddng ciia dam lien hgp, neo 
tuong t ic mgt phan nam trong khoing dng vdi 
trudng hgp dam lien hgp tuong t ic khdng hoin 
toan va dam lien hgp tuong t ie hoan toan. 
Qua ket qui eho thay, ehuong trinh tfnh do 

cdng va vec to t i i trpng nut tUOng dUOng cua 
phan td dam lien hgp thep - be tdng, trudng 
hgp san be tdng nam trong viing nen va xet 
den dp cdng neo lien ket. 
- Da xiy dUng phan mem APCB-01, va lam ro 
inh hudng cua dp cdng neo lien ket, thong 
qua md dun trUgt d be mat thep - be tdng, den 
chuyen vj ddng cda dam. Ddng thdi, kien nghi 
nha thiet ke lUa ehpn dp cdng neo va bd tri neo 
phu hgp ve mat ehju lUe. 

Can nghien cdu them inh hUdng eCia do 
cdng neo lien ket den ndi lUe - chuyen vj trong 
ket eau sieu tTnh khac, nhU dam lien tue hoac 
khung, khi ehju t i i trpng tTnh va ddng. 
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