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NGHIEN CUu SV LAM VI~C CUA ONG DAN TRONG NEN SAN HO 

HOANG XUAN LU'QN G, PH~M TIEN D~T, NGUYEN THAI CHUNG 11 l 

LE: T AN (l) 

Tom tat. Bai baa rr i nh bay m(! r so' kt! qud nghicn c1i·u bcli roan nrong tac gi ii'a ol1g dcln 

rhclnh dcly chiu ap il,rc rrong vel nc'n san 116 da6'i rac dung Clta tdi tr 9ng ngdn hc;tn rrcn be' mflr 

eli a ne'n bdng pluron g phap phdn ni· hii'u hc;tn. V 6'i vi¢c s1r di,lng phdn r1'r ri i! /J .nic. cdc rae gid dd 

ril e' hi¢n ctu·9·c rinh /elm vi¢c m¢r chic'u c1ia 1'¢r li¢11 san h6 . K CI qud rinh roan Clta bcli baa c6 rhl 

/elm rc/ i /i¢11 rlw111 k /1do gidi ccic bcli loan flf'O'ng lac giii·a c6ng lrinh vel 111in san h6 n6i chung. 

I. MO DAU 

Nghien Cli'u ve san h6 va nen san h6 theo quan eti~m co hQC phl;IC Vl;l vi~c tfnh toan, 
thiet ke cac cong trlnh bi~n etao ngay nay eta etuqc cac nha khoa hQc nit quan tam. Vi~c giai 
cac bai roan tuong tac giua c6ng trlnh va nen san h6 hi~n t~i con g~p nhieu kh6 khan do 
nhieu yeu to, m(>t trong nhu·ng yeu to quan trQng la chung ta con thieu hi~u biet ve tfnh 
ch£tt co ly ella v~t li~u nen. 

D~c thu cua v~t li~u san h6 va nen san ho !a lm.ti v~t li~u gion, quan h~ Crng suat 

bien d~ng g£in nhu tuyen tfnh va !a lo~ti v~t li~u lam vi~c m¢t chieu (chi chju nen, khong 
chju keo) [ 1 ,2,3], do et6 khi tfnh roan cac c6ng trlnh lam vi~c trong nen san h6 thl m¢t 
trong nhu·ng cti ~m kh6 Ia ctua ra ctuqc m6 hlnh tfnh thfch hqp, th~ hi~n ctuqc tfnh chat nay 
cl:ta nen. Dieu nay se ctuqc kh:k plwc khi ta ctua vao phan tiep xuc giua ket cau va cong 
trlnh m(>t lo~ i phan tu et~c bi~t [4,7], et6 la phan tu tiep xuc. Trong cong trlnh nay, cac tac 
gia eta u·ng d~mg cac ket qua nghien cu·u ve san h6 va nen san h6 [1,2,3] lam so li~ u etau 

vao cho v i ~c xay d~rng mo hlnh, tfnh roan gi~'t i quyet bai roan tuong tac giu·a ong dan thanh 
day chju ap luc trong va nen san h6 du6i tac dl;lng cua t ~i i trQng ng~n h~n tren be m~t cua 
nen plwc vu an ninh Quoc phong va nen kinh te Quoc dan. 

II. MO HINH TINH VA cA.c PHUONG TRINH CO BAN 

1. M6 hlnh tinh va cac gia thiet CO' ban 

Doi v6i ong dan nfun sau dQC trong nen, xet tren m(>t tier di~n ngang co etjnh c6 th~ 

xem xet, tfnh toc1 n nhu bai roan phang. Yl vay, khong mat tfnh t6ng quat, trong n¢i dung 



bai bao CclC t<lC gia giai quyet bai toan VOi m6 hlnh bai toan ph~ng. Qic tac gia Slr dt,mg 

phan tu bien d<;lng phing ket hqp phan tu tiep xuc va ap d~ng phuang plu\p pMn tu hfru h<;ln 
cho vi~c rfnh roan. Tach tu h~ thl,fc ban v6 h<;ln ra m<)t mien hfru h<.m bao gom 6ng dan va 

m<)t phan nen g9i Ia mien nghien cu·u (hlnh 1 ). D~ dan gian, cac tac gia cl19n mien nghien 

cull Ia mien ch[i" nh~t. Xac djnh kfch thu6'c vung lam vi~c nay duqc thl,fc hi~n nho phep tfnh 

l~lp . Dieu kien dtrng cua phep l~p (mien nghien CU"U Xclc djnh) Ia t!ng suat tren bien nho han 

gia rrj t: cho phep [1,2]. 
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b, M6 hlnh tfnh cua h~ 
ket cau - nen san h6 

Hlnh 1. Mo hlnh bai roan va sa do tfnh 

X 

o~·a vao ket qua nghien cu·u ve san h6 va nen san h6 [1,2,3], vi¢c giai quyet bai 

roan d~ra tren c<'ic gi{t thiet sau: 

- Ong dtm Ia ket cau dan hoi, bien d<:~ng tuyen tfnh, tier di~n ngang va kh6i luqng 
rieng kh6ng doi tren 1 m;;tt cat ngang. 

- Moi lop nen Ia v~t li~u dong nhflt, d~ng huang, dan hoi tuyen tfnh. Qua trlnh 6ng 
dan lam vi¢c trong nen san h6, kh6ng c6 hi~n ruqng tru9t giua cac 16'p nen. 

- H¢ 6ng dan va nen lam vi~c trong dieu ki¢n bien d<:~ng ph~ng. Lien ket giua 6ng va 
nen san h6 dtrqc thay the bang lien ket nut giG'a cac phan tu· bien d<;lng phang thong qua 

lien ket v6'i phan tlf tiep XUC (lien ket gii:l'a phan tu· thUQC 6ng dan Va phan tlt thUQC nen 
thong qua phfin ru· trung gian- phan ri:r tiep xuc). Lien ket tiep xuc gifra 6ng dan va nen san 
ho l ~t lien ker m()r chieu. 

- Khi tfnh roan, d6i v6'i V~lt li¢u san h6, bo qua ll,fc dfnh gifra 6ng va nen. 
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2. Phu·ong trlnh chuyen d(mg cua h¢ 

Mien nghien CU'U cua h¢ dlfQ'C roi r~c bang cac phan tlr hfru h~n (PTHH) phfmg, nhu 
ph fi n tLr tCr giac va tam giac (hlnh 1 b), m6i nut cua ph fi n tu· hi1'u hSln trong bai roan c6 hai 
bac tu' do tuong u·ng v6'i hai chuy~n vj thi ng theo cac tryc tOSl d(). T~i be m~t tiep xuc gifra 
ket cau v6'i nen ra SLI' d~tng phan tll' riep xlic c6 chieu day (d9 m6) bang kh6ng M m6 ta lien 
ket giu·a ket cau 6ng dan v6i nen san h6 [4,7]. Mo hlnh phan ru· tiep xlic c6 chieu day bang 
khong duqc chi ra nhu rren hlnh 2, do chieu day t cua phan ru· gan nhu bang 0 nen cac c~p 
nut I va 4, 2 va 3, S va 6 c6 cung tOSl d(). 

y cr t 

crt'h 

X 

(a) (b) (c) 
{{) 5()' do fu'n/z lzQC CllO p/zc/n n( l i{p XLfC 

b) Quan lz¢ {mg sud! pluip tuyel·z w!i bie/1 dqmg plzap tuye/1 
c) Quem lz f u·ng sud! tie/J tuyelz vo·i bieiz dqng tiip tuye/1 

Hlnh 2. Mo hlnh phan ru riep xuc Goodman ( 1-:-6 - cac nCtt) 

Quem h~ giu·a so gia u·ng suat va so gia bien dSlng OUQ'C th~ hi~n thong qua bi~u thuc: 

(I) 

trong c16 ma rran [D] duqc xac djnh theo bi~u thli'c sau : 

[D] =[k 'l 0 l 
0 lc 

~ 

(2) 

v6'i: kq V~\ ks tuong u·ng Ia d() CU'i1g phap tuyen va d() cu·ng riep tuyen cua phan tlr. Cac 
h~ so nay c6 th~ OU'Q'C xac djnh bang tht,rc nghi~m ho~c xac c1jnh thong qua cac d~c trung 
ella nen [ 1 ,4,6]: 

k = E(l- v) . lc = G = --,--E_____,.. 
11 (1 + v XI- 2v )' " 2(1 + v) 

(3) 

v6'i: v V~\ E wong u·ng Ia h¢ so Poisson va m6 dun Young cua v(tt li~ u nen. 
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Chuy~n v! m¢t di~m bat ky cua philn ti'r trong h~ trl;JC tOl;l d¢ d!a phucmg duqc xac 
dinh thong qua chuy~n vj cua no trong h~ tO~ dQ t6ng th~ Va g6e l~ch tfl;JC a: 

{
u 1} = [ co.s a sin a]{u} 
v 1 - sm a cos a v 

(4) 

Khi Slf dt.mg phan tlf tiep XLte 4 di~m nut, bien d~tng trong phan tu Ia d~u . Su dl;l ng 
phuong phap tfch phan so v6i thu~t roan cau phuong Gauss - Legendre va Slr d~tng so do 
rfch phan v6i l di6m rich phan (s = 0, w = 2) d~ tfnh ma tr<:tn d¢ cCrng phan ti'r [K,J, ta c6 
ma tr<:tn d¢ cCrng ct'ta phan rt:r tiep xuc trong h¢ tr~tc tol;l d¢ tong th~ nhu sau [1,5,7]: 

B A B A -B -A - B -A 
A c A c -A -C - A -c 
B A B A -B -A -B -A 

L A c A c -A -C - A -C (5) [K,e]= 4t2 -B -A -B -A -B -A 8 A 
-A -C -A -c -A -c A c 
-8 -A -8 -A 8 A -B -A 
- A -C -A -C A c - A - C 

v6i: A= (k~- k11)sinacosa; B = k11sin2a + k~eos2a va C = k11cos2a + k~sin2a 
V 6i thu~t toc1n ci:ta phuong phap PTHH, bo qua can t<;ti bien, ta c6 th~ xay dt,mg ct uqc 

plmong trlnh chuy~n d¢ng CLla h~ ong dan - 11~11 san h6 e6 d<;~ng : 

[ M ]{D }+ (c ]{0 }+ [K ]{u} = {R} (6) 

trong d6: (M], (C], ( K] wong Crng !a cae ma tr~n kh6i luqng, can rih6t va d¢ cung 
cua h~ ket cau, chung duqe t6 hqp tlr cac ma tr~n phan ti'r tuong u·ng. 

{R} la vee to t~li tr9ng nut cua h¢, duqe t6 hqp tu vee to tai tr9ng nut cua cac phan tu. 

{U} , {0}, {0} nrang Crng Ia vee to chuy~n vi, v~n toe, gia toe nut cua h~ . 
D6i v6i b~ti tm!n d¢ng l~rc h9c, vee to tai tr<;)l1g {R} duqc xac djnh t<;~i moi thai di~m. 

Trong tnrcmg hqp h¢ Crng xu· tuyen tfnh thl cac ma tr<:tn [c] va [K] Ia hang SO, con d6i v6i 

h¢ c6 u·ng xu· phi tuyen thl cac ma tr~tn nay ptw thu¢c vao tr~ng thai cua h¢. Ma tr<:tn [C] va 

[ K] trong bai toan d¢ng lt.re hQC c6 k6 den hi¢n tl!Q"ng tach, trll'Q"t (phi tuyen lien ket) va v~t 
li¢u tuyen tfnh duqe xtk djnh: 

[K]= I[Kle = I[KL, +I [KsJ =[K{U}] (7) 
e 111 I 

[c{u}]= I (cL =a[M ] +~[K] = a[M]+~[K{u}], (8) 
c 
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2~ 
v6i: a= ; ~ = CDICD2a (WI, (J)2 Ia 2 tan s6 dfi u tien cua dao d¢ng tt,r do; s Ia 

CDI + (J)2 

ry s6 C<ln); Ill , I wong u·ng Ia chi s6 cua phan til' hCi'u hqn (nen, 6ng) va ph[in ti'r riep XUC . Con 

ma tran kh6i IU'Q'llg dU'Q'C xac djnh: [M]= I[Mt (phan ti'r nen, 6ng va phan ti'r tiep xuc). 
e 

V6i bai toan lien ket nhu tren, u·ng suat {cr} phy thu¢c vao chuyen vj nut {U} nen 

ma tr~n d<? cu·ng Ia m<;> t ham cua chuyen vj nut [K) = [K({U})] (7), do d6 ma tr~n can cling 

Ia h ~tm ei:w ehuyen vj nut [c)= [c({u })] (8), phuong trlnh (6) Ia phuong rrlnh phi ruyen . 

Phuong trlnh (6) duqc gi{ti bang phuong phap l~p. 

V~y. d6i v6i v~t li~u nen san h6, khi bier duqe dae tl'U'ng v~t li~u V~l guy lu~t thay d6i 

d<? eu·ng phap tuyen kq va d¢ cling tiep tuyen k~ [1 ,2], si'r dyng pimong phap chung eua 

PTHH tfnh va t6 hQ'p cac ma tr~n d<? cu·ng, ma tr~n kh6i luqng, vee to t ~ii trQng nut cua 
phan ti:r ra hoan roan g i ~i i duqc phuong trlnh (6) boi phuong phap giai l~p . 

III. THU~T TOAN PTHH GIAI BAI TOAN TVONG TAC Gll}A 6NG D1\N 

vA NEN SAN H6 

D~ g i ~ti plwong trlnh phi tuyen (6), eac rae gia xay d~rng thu~t tm1n bang each ket 
hqp phuong phap tfeh phan rrvc tiep ci'ta Newmark v6i phuong phap l~tp Newton-Raphson. 
Theo d6, tai trQng ngoai dLfQ'C ph£m ra nhieu cap tu'ong u·ng v6i cac bu6c thai gian tfch phan 

6t, 26t, 36t. 46 r, .. . Trang moi bu6c tfeh ph£m ta dtmg phuong phap l~p c1e phan ph6i l<;ti 

n<?i l~re va Crng SU[tt trong he nhttm xae djnh tr~mg thai can bang d¢ng eua h¢ thoa man c1ieu 

ki~n tiep xuc tren be m~t giU'a 6ng dan va nen san h6. 

Tuyen rfnh boa h~ (6) v~1 viet l~ti du6i d~tng s6 gia [3,4]: 

[ 
* ](i- 1) { }(i) { * }(i - 1) { }( i- 1) 

K t+;\t L'-.U = Rt + .'\1 - Pr +.:\r (9) 

6 day: [K ~+ I\1 r - l)- ma tr~m d<? cu·ng tiep tuyen hi¢u qua; {R~+L\ 1 yi - t)- vee to tai 

trQng hi¢u qu <l va {Pt+61 }(i - t) - vee to n(> i lt,rc dUQ'C xac c1jnh theo tr~mg thai cua h~ t<,ti bu6c 

lap thli' (i - 1) mona Crn g v6i cap tai trona 6 th O'i c1i~m t + 6t: . c '- . b 

[ 
* ](i - 1) [ ] (i - 1) [ ] [ ](i - 1) 

K l + i\1 = Kr +.\t +ao M +at Ct +.'\1 (10) 

f * }(i-1) { } [ J[ ({' }(i - 1) { }) {'} {" }] 
(R1 +.:.'.1 = Rt + L\1 - M ao U1+b 1 - U1 -a2 U1 -a3 U1 - (11) 

~ [c 1+ ;\ 1 Ji-l) [a l({u 1+ .:.'.1 }(i-l)- {u 1 })- a4 {u 1 }-a 5 {0 1 }] 
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{p }(i -1) "'{P }(i-1) t+i\t - L.. t+,3t m 
111 

Dieu ki¢n ban dau cua phep l~p trong moi bu6c tfch phan la: 

{U t+L\t ro) = {U t} ; {Pl+l~t }(o) = {Pt}; [K l+I.J(o) = [Kt) 

(12) 

(13) 

V~y , ti:r h¢ phuong trlnh (')) xac dtnh duqc vee to s6 gia chuyen vi nut {l-.U}(i), tl.r 

ct6 cho phep xac dinh vee tO' s6 gia bien d(;lng {l-.s} va vee tO' s6 gia u·ng suat {l-.cr} cua cac 

ph£i n tll' (phan tll' hCi'U han Va ph an ttl' tiep XUC ). 

thl'rc: 

Vee to chuyen vi nut t<;1i thai diem t + L',t a bu6c l~p thu i duqc xac djnh nho bieu 

{u }(iJ = {u }(i -1) + {l-.u}(il t+i\t t + l~ t 

V ec to' V~\11 tOC Va gia tOC nut t(;li thai diem t + L',t dU'Q'C XclC dinh: 

{D t+;;t } = a o ( {u t+i\t}- {u 1 }) - a 2 {u t }-a 3 {D t} 
{u 1 +~, 1 } = a 1 ( { U t+,;t } - { U t } ) - a 4 { U t } - a s {D t } 

trong d6: 

1 
ao =--2; 

al-.t 

8 
a 4 =- -1; 

a 

8 
a--- · 1- al-.t' 

1 
a=--· 2 al-.t' 

1 
a =--1· 3 2a ' 

(14) 

(15) 

(16) 

(17) 

v6i 8 va a Ia cac tham s6, duqc chQn v6i dieu ki¢n: o ~ 0,5; a~ 0,25(0,5 + 6) 2
. 

Tieu chufin di:rng cua phep l~p Ia SIJ hc;>i ty cua chuyen vj nut hay nc;>i life guy nut 

theo bi~u thtl'c sau: 

6 

- Tieu chu<in di:rng cua phep l~p theo s~r hQi t~1 cua chuy~n vj nut: 

- Tieu chucln di:rng ella phep l~p theo s~r hQi ty cua ll,I'C guy nut : 

II{Rt+L\1 }-{Pt+L\tri ) -[M]{utMtt)ll < 

li {Rt + c\t}-{PJ- [M]{t\~1 _sF 

trong d6: Eu Ia de;> chfnh xac yeu cau theo chuy~n vj 

£ 1: J2t dQ chfnh xac yeu cflu theo Jy·c 

ky hieu 11 I\ Ia bieu dien phep tfnh chutin cua m<>t vee w. 

Neu dieu ki¢n hQi ty chua thoa man thl tang chi s6 l~p va tfnh l<;1i ti:r (I 0) . 

( 18) 

(19) 



Khi xac d!nh dUQ'C chuy~n v! l1Llt , ta se xac d!nh dUQ'C bien d<;tng va ling SU<lt t<;ti cac 

di~m Gauss trong de ph£in ti:r. 
Trong moi bu6'c lap, tien hanh ki~m tra Slf tach, truQ't tren be m~t tiep xuc gi[}'a ong 

dan V~l nen san h6 thong qua dieu ki~n u·ng SUflt phap Va u·ng SUat tiep tren phan tl!' tiep XUC 

[ l ,2,4]: Neu co hi ~n tu'Q'ng tach, truQ't xily ra, ta tien hanh tfnh l ~1i ma tr~ n c19 cu·ng 

[K se] cua phan ti:r tiep xuc theo gia tri moi cua k,1 va k:, , c~p nh~tt ma tr~n d¢> cU:ng t6ng th~ 

[ K 1+,\1 r ' vong l ~p m6'i dU'Q'C tiep t~l C. 

IV. CHVONG TRINH M AY Ti NH VA Vi Dl) TINH TOAN 

Tren co so thu~t roan da neu, cac tac gi<i c1a tien hanh l~p trlnh trong moi truong 

Matlab. Chuang trlnh c6 ten ONSH-2006, cho phep gi ~li bang so cac bai roan wong tac 

giti'<l ong d ~ll1 thanh d~ty ch!u ap Ivc trong v6'i nen dan hoi co k~ den Slf tach, trU'Q't gifra be 

m~tt cong trlnh va nen v6'i t ~ti trQng dat tren mM nen. Khao sat c6ng trlnh ong dan d<;t ng tiet 
dien v~mh khan di:it trong nen san h6 ch!u tac d ~mg cua ap lt,rc trong p = const va tai tn;mg 
dar tren mM nen (Hlnh 3) theo quy l u~ t nhu hlnh 4. So do lu6'i PTHH ci'ta bai toan th~ hi¢n 
nlm tren hlnh 1 b. 

- So lieu nen san ho: Ctc tac gia lay so lieu nen Ia ket qua phan tfc h dac ct i~m ctia 

chflt cong trlnh va tfnh ch£1t co ly cua lo khoan sau 51 ,2m t <;~ i d<:io Song T u· Tay - Qu£in ctao 

Truong Sa. Cac so li ~ u tfnh roan th~ hi~n rrong b ~ing I. 

Bang 1. Thu¢c tfnh v~t li¢u nen san h6 

Lop 
Dl) sau E p H¢ so ma H¢ so ghim 

(m) (N/cm 2
) 

v (kg/cnr') sat r chan ~ 

1 2 2.8 .104 0.22 2.5.10"1 0.2 1 
2 6 2.1.1 05 0.25 2.8 .10"' 0,32 

0.02 
3 10 2.0. 106 0.25 2.9 .10"1 

0.4 1 
4 16 2.6.1 05 0 .25 2.0. 10"1 0.47 

- So li~ u ong dan: Duo·ng kfnh ngoai D = 1m, duong kfnh trong d = 0,6m, m6 dun 
c1 ~m hoi E = 2, 1.1 07N/cm2

, he s6 Poisson v = 0,3 va kh6i luqng rieng vat li~ u p = 7,8 .10. 
'kg/em' . 

- T~ti tr<;mg tfnh toan (hlnh 3): bao gom trQng luqng ban than, ap SU[lt trong p = 
!OOOON/m2 CLia 6ng dan, tai rrong ng<:"ln han rae d~mg len be mat nen theo quy lu ~ t nhu 
h lnh 4. 
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Hinh 3. M6 hlnh bai tfnh 

p ( 'i 

Po 

Po= 100000~/m ~ 

l I r ; 

Hlnh 4. Quy lu(tt bien thien tai tn;mg 

Tr~mg thai ban dfiu cua h~ duqc tfnh theo bai toan tinh dan hoi tuyen tfnh ch!u tac 

dt.mg CLla tr9118 Iuqng ban than, ap sucl't trong cua 6ng d[m. Khi chat tai tr9ng ngan Iwn. Slf 

d~mg clmong trlnh da l~p. tien h~mh tfnh tm1n cho hai truong hqp: c6 k~ den tach, truqt gifra 

6ng dan - n~n (n~n san h6) ky hi¢u LKlC va truong hqp kh6ng k~ den tach, truqt gifra 6ng 

clan - n~n ky hi¢u LK2C, voi thai gian tac dt,mg tai ' = 0,4s. 

8 



D6 thj hlnh 5 th~ hi¢n chuy~n vj uy theo phuong dung (phuong y) cua di~m A, tn~n 

hlnh 6 l ~t quem h~ Crng suat a , va tho·i gian t<.ti cli~rn A (c<\c cli ~m A, B va C ni"un 6 mep trong 

cua 6ng dan - hlnh 3) . 

D.OS 

······i ·· ··· ··· ------ --- ..... 

D.35 L____j _ __L _ ___.L _ _l_ _ _l_ _ __l__ ._!___J 10 L____j'c:-__[ __ __..l. _ _j_ _ _L_......L_ _ _J____j 

0 0 05 0. 1 0 15 0 2 0.25 0 3 0 35 0.4 0 0.05 01 0.15 0.2 0.25 0 3 0.35 O.<l 
Thcu gian l[s] ThO' gia n l[s} 

Hlnh 5. Chuy~n v! cllrng ci:ta cli ~ rn A Hlnh 6. Vt1g swit a , t~i A 

Qua ket qu:1 cl6 thj hlnh 5 v~1 hlnh 6, ta thay c6 st,r khac nhau v~ ket qua tfnh, n6 ph1,1 

thu¢c v~to tCrng lo<~i lien ket: 

- LKl C: u ~1"" = 0,3047 em (t = 0,03s), cr ~"" = 60, 1719N/cm2 (t = 0,032s) 

- LK2C: u ~, ax = 0,3112 em (t = 0,03s), cr ~l ax = 41,7712 N/cm2 (t = 0.032s) 

Tren hlnh 7 th~ hi~n s~,~· rhay cl6i theo thai gian ci:ta chuy~n vj ngang u, t ~ti clitSrn B va 
C. Hlnh 8 l ~t cl6 thj u·ng suftt a y t ~ti cli~m B. 
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Qua ket qU<l tfnh a hlnh 7 va 8, ta thay tl.rng loc:ti lien ket anh huang den ket qua tfnh, 
Cl} th{ 

- LKl C: u ~la X = 0,3434.1 0"1cm (t = 0,032s), cr ~lax = -298,2792N/cm2 (t = 0,032s) 

- LK2C: u ~lax = 0,3391.1 o·1cm (t = 0,032s), cr~lax = -279.1726N/cm2 (t = 0,032s) 

V. KET LUAN 

Vi~c ctua phan til tiep xuc vao giCi"a be m~t ong dan va nen th~ hi~n ctuqc tfnh lien 
ket m<)t chieu Clla nen san h6 . Tu ca.c ket qua nghien CUll GC).t ctuqc, ta thay anh huang cua 

tfnh lien ket m<)t chieu cten tr<;tng thai u·ng suat - bien d~mg cua h~ ket cau ong dan va nen 
Ia c1<1ng kl D~c bi~t tfnh lien ket m<)t chieu cua nen anh huang rat dang k~ cten ung suat, 
cu th{ 

- Tai cti~m A, ca hai tnrong hqp cteu cho thay, theo phuang X ong chju keo, gia trj 

t:ing suat phclp cr, 16"n nh£\t ct'ta tnro·ng hqp LKI C 16"n han tnrong hqp LK2C Ia 30,58%. 

- T~li cti~m B, ca hai tru·ang hqp cteu cho thay, theo phuang y ong chju nen, gia trj 

Crng sufi"t ph<1p crY Jan nhfi"t etta tnrong hqp LKIC 16"n han truong hqp LK2C Ia 6,41 %. 

Vl vay, khi tfnh toan thiet ke cac c6ng trlnh d<;tng ong dan trong nen san h6 can phai 

tfnh cten tfnh lien ket m<)t chieu cua v~t li~u nen M ket qua G(;lt GUQ'C c6 tfnh chfnh xac va 
hieu qua hon. 

TAl Litu THAM KHAO 

1. Nguyen Tluii Chung, 2006. Nen san h6 va Sl! lam vi~c cua C9C trong nen san h6. 

Lu~n an Tien sy ky thu~t. 

2. Nguyen Thai Chung, Hoang Xuan Luong, Pham Tien Dat, 2006. "Study of 
interaction between pile and coral foundation" . National Conference of Engineering 
Mechanics and Automation, Vietnam National University Publishers, Hanoi. 

3. Hoang Xm1n Lu-qng, 2005. Tuy~n t~p t6ng ket cte tai KC.09.08. HQc vi~n Ky thu~t 

q urm stJ·. 

4. A.B.Fadeev, 1995. Phuong phap phfin til hO"u hc:tn trong d!a ca h9c. NXB Giao d1,1c. 

5. Klaus-Jiirgen Bath and Edward L. Wilson, 1982. Numerical Method in Finite 

Element Analysis. Prentice-Hall , Inc ., Englewood Cliffs , New Jersey. 
6. 0. C. Zienkiewicz, FRS and R.L. Taylo, 1986. The Finite Element Method . 

Mcgraw-Hill Book Company. 
7. Amir Rahim, 1998. Crisp Development Report JOINT INTERFACE (SLIP) 

ELEMENTS IN CRISP IN 2D AND 3D SPACE. 

10 



STUDY OF WORKING OF PIPE IN CORAL FOUNDATION 

HOANG XUAN LUONG, PHAM TIEN DA T, NG UYEN THAI CHUNG<'> 
LE TAN <l> 

Summary. In this paper . the authors present some results in the research of interaction 

betll'een the pipe and the coral foundation ofTruong Sa Archipelago by .finite clement method 

using slip elements. By using the slip dements to bring esse nce true of coral f oundation . The 

results can be used in design as reference f or constructions on th e coral fo undation. 

Cong trinh nay hoan thanh du6i s~r ho tnl c1ia Chuang trinh Nghien dtu co· bdn 
l'tl Chuang trinh KC.09 
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