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TOM TAT: Bai bao trinh bay @it s5 két quz nghién @u thec nghém xacdinh phin iing déng
cua hé lién hpp gian thép khéng gian ¢lchia trén n san hd thdc bai ain vendao Song T Tay
thugc quin dao Trwong Sa @di tdc dung aia xung k¢ va clum hing bla krc. Pay la not trong
nhiing mji dungda duoc thec hién boi chuyén khio sat, thi nghim i dao Song T Tay aia dé tai
cip Nha mréc, ma 8 KC.09.26/11-15. & qui nghién @u thec nghiém duoc cac tac gi so sanh
véi tinh toan ly thuyt theo clvong trinh tinh cac tac dildp vada cong b ¢ mt cong trinh nghién
citu true @6, nham xem xétis phil lop @ia md hinh va plong phap nghién:au ly thuyt, cing
nhu dua ra cacdanh gia, nkin xét, khugn cao c6 y ngia khoa lvc vaung ding, dac biét doi véi
viéc xay ding cac cdng trinh trén cac bair vendado san ho.

Tir khoa: Cong trinh bén, san hé, gian thép khong giar, ¢hia, trong tac, thee nghém.

PAT VAN PE thuyét, thuc nghém trén cacddi tuong nay
nham céduoc cac ghi phap cong trinh ép ly.
Trong bai bao nay, nhom nghiéﬁu:tr‘lnh bay
qua trinh thi ngéim va ndt 6 ket qua nghién
ctru thye nghém codugc trén Kt cau lién hyp
gian thép khong gian -ébchra lam véc trén
nén san hod béi an vendio Song Tr Tay -
quan dao Trwong Sa, trongdd tai trong tac
dung la lai xung lyrc gay ra bi bda krc, mo
kién chit hep cia cacdao noi, ngay nay 6 phong sr tacdong vadap cia song kiin trong

dung cac bai an vendao dé giam mat do phan qua trm? b Iarn viee. i ) )
bo cong trinh tréntao nol la cip thiét, theods, BIA PIEM VA M UC PICH THI NGHI EM

mot trong nlitng yéu au hién nay ladua cac . . A .
kho tang, B chia tir dao ndi ra bai @n va gii Thi nghgm dugc thuc hién tai bai can phia

phap Kt ciu méng oc la mbt trong nhiing gai Tay Namdao Song Tr Tay thubc quin dio
phép ki thi, trongd6 két cu dang lién typ g Truong Sa.

thanh méng ¢c va [ chia, kho Clira la cac XM o4 q :

dang khadién hinh. Toéc thec € do, do Thi ngh&m nfam cac nac dich sau:
hleu biét Ve nén san hoddi cac bai an con hn Xac dinh dap ung gia bc, chugn vi tai
ché, nén én phii c6é nhing nghién ¢u ly mot so vi tri thudc gian thép trongdlién hop

Déi voi qu0c gia bén nhr Viét Nam, véc
nghién ¢u, diu tr, xay drng dé sir dung hiéu
qua cacdao san ho xady cing nhr c4c béai gn
(ké ca bai @n vendao va cac baian DKI, cac
ddo chim) phic wu C]LDC phong, an ninh va phat
trién kinh € bién 1a \an dé tit yéu va én thiet.
Céac cong trinh trén baae theong co Kt cau
dang méng oc, do nhu &u ar dung vadiéu
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gian thép - b chra va @n san ho lam ¢c
dong thoi;
Xac dinh dapu:ng biénd - tin & caa g,

tr d6 xacdinh @in & riéng @a ke bang thrc
nghiém.

So sanh & qua nghién @u thyc nghém
VvGi két qua tinh toan ly thugt bai chuong trinh
tinh do cac tac gilap trong madi teong Ansys
(48 dugc cong b trong cong trinh nghiénta
cua cac tac g, dua ra cac nim xét, khuygn
céo & mé hinhdiéu kién tinh dia .

MO HINH THI NGHI EM

M& hinh $r dung trong thi ngldim la k¢
lién hop gian thep khong gian, liéretkvéi phan
thuong tﬁng la & c6 kh nang chra chit long,
day la k¢ két ciu md plong codng trinh & chia
nuoc dat trén gian thépat bai an, y rong 43

tri lai cac cong trinh trén &b s dao san hd
thuoc qlﬁn dao Truong Sa. Gian thép khdng

gian c6 hinh cléu bang vuong,dugc ciu tao
boi 4 coc chinh va cac thanh aig, Ltrongdo
gom khoi chan dé va khbi thuong ing, trén
khol thuong fing duoc lién Kt bé chra, wi két
ciu dung trong thi nghm qua tinh toanosho,

bé chia composite c6 khning chra ©i da
4 n? nudce (hinh 1).

25m

4,0m

15m

Hinh 1. Két ciu thi nghém

Kich theéc hinh bao @a khbi chandé: 1,5
x15x%x40m, trongo 4 @c chinh |a thépng:
®50 x 3,0 mm, céac thanh@lg co kich tixéc

Nghién @u thuc nghém xacdinh ...

tbc. May do dong sr dung loai LMS cung cip
bai hang LMS - B (h|nh 2), 1a mt hé thong c6
the do, phan tich, &i tong © 16 kénhdoc lap,

toc do ldy miu ti da 102,4 kHz, clu duoc
diéu kién lam vic khic nghét |én dén 58C va
rung x6c. Kém theo may |a cdéu do gia Hc
dungde thu thip tin hgu dap tng gia bc theo
thoi gian dia cacdiém bit ky thuoc két ciu.

Bla rc PCB Piezotronicsia My, c6 kh ning
tao xung lrc, buaduoc két ndi véi bo xur Iy luc
cia ke théng do dong LMS, dap tng gia ti
xung krc aia cac dn thi nghém duoc ghi ki

bai bo nhd may (hinh 3).

Hinh 2. H¢ thbng do dong 16 kénh LMS va
man hinh lam ic caa may

Hinh 3. Bla krc va ém bién gia tic sr dung
trong thi nghgm

May tinh la thét bi tich hop phan mém hién
thi két qui dugc truyén tr khdi téng hop, xir Iy
tin hiéu bang pHin mém chuyén dng. Nhy co
may tinh, 8 liéu, hinhanh két qua thi nghEm
duoc luu glu’ va hén thi mot cach chinh xac,
truc quan va than loi. Véi bo phan mém hién
codi kém, ir két qua dapting gia tc, qua phan
tich cho tataptng van toc chuyen vi theo thvi
gian vadaptng biénds - tin $ tai diém do.

SO PO BO TRi THI NGHI EM
Chén de cia gian thépduoc déng sau

42 x 3,0 mm. Kich tinve san cong tac: 2,5 x 1,0 m vao An san ho trén bdiaa vendao boi

2,5m, sandwoc lam tr thép fdp, tiét dién
ngang: 50 x 50 x 3 mm.

THIET BI THi NGHI EM

Thiét bi dung trong thi ngkim bao @m
may do dong da kénh, blauc, am bién gia

bla . Sau khi kb dit, can clinh 6n dinh, mit
san cong taci@ gian cao sodi thém san hd
la 3,0 m, phn coc chim trong ooc la 0,8 m.
Bé chra dugc dat trén san cong tac, &htich
nugc trong té chaa khi thi nghem la 2,0 m.
Tai 4 vi tri cin do thuc gian (ilem K1, Ka:
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thuoc coc chinh, cach it dudi san cong tac
0,3 m; diém Kj: diém giao gira dinh mc
chinh va san cong tadJem K, diém giira,
phia trén gian cong tac), éti hanh gadp 4
dau do gia Hc boi keo dan chuyén dung va
bang dandé do daptrng gia bc theo thi gian
theo cac phong x, y (xOy - nit phing
ngang, xOz va yOz - phéng ddi xung) -
hinh 4.

B& chtra
Gian sensor
thép
May do
Bua tao
xung =
z -
X

y
Hinh 4. So 46 thi nghém

Tai trong do buadc sinh ra, tac ghg 1én
hé lién hop gian thép khéng gian <kchia 1a
tai trong xung va clm tai chinh gira thanh
ngang, cachdn san hd 1,2 m (1&iém theong
chiu tac ding aia song vaiap manh ntit khi
thay triéu 1én) kn luot theo plurong X va
phuong y. Bé kiém ching wi két qua nghién
ctu thec nghém va thdn lgi trong Bp trinh
tinh, Wi bai toan ly thugt, tai trong xung gay
radugc phan ra vaulu trir dudi dang file $ liéu
roi rac (R(t)-1At), trongdo R(t) la biéndé xung
lyc tai buoc thr i, At 1a budc thoi gian (y
bang hréc thoi gian tich phan khi gi bai toan
d4dpungdong aia re).

THI NGHI EM VA K ET QUA THU PUQC

Tién hanh thi ngrém V6i xung luc va chim
theo cac phong x va plrong y, Wi moi
phurong hrc tAc ding, tén hanh thrc hién 10 fn
tao xungdé xac dinh 1 ch tiéu. Két qua thu
dugc dapung gia e tai cacdiém gin cam bién
gia tc bdi 4 kénh khac nhau (KK, Ks, Ky)
va trong ing ladapung biénds - tan .
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Hinh 5. Tao xung {rc va clam theo céc plrong

Trong tinh toan ly thuit, cac tac & dung
phueong phap phn tr hitu han véi thuat toan va
chuong trinh tinh Offshore_Structure$l] do
chinh cac tac gilap trong mdi teong Ansys,
trongdo:

V& két ciu: Sr dung prﬁn tr beam3D m6
hinh héa gian thép khéng glan aphu shell63
md hinh héa & chira dit trén san cong taaia
gian thép.

V& nén san ho: 8 dung prﬁn tr khdi 8
diém nat mé hinh én, phin tr tlep xuc 3D @a
Goodman md it tinh chit lién kit mot chiéu
cia rén. Tinh clit co Iy caa rEn san hadugc
ldy 1a tinh clit co ly cua lop rén thr 2 theo &
khoan sau 54,6 mitdio Song Tr tay da duoc
dé tai KC.09.07/06-10 congi2].

V& tai trong: Tai trong do mréc trong [
chira xem la di trong inh phan k; déu do krc
khéi gay ra, tAc dng 1énday b chra, theo
phuong dung. Tai trong xung do buauic tac
dung theo plrong x va plrong y aia cac an
tha nghiém duoc xu Iy thong ké va céduoc
bleu dd luc theo thyi gian. Trén hinh 6 1a Bi
dd xung lrc tAc ding theo plrong x.
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Hinh 6. Xung luc do bua tacuhg theo phong x
Khi tinh, b5 qua tac dng aia nréc [én

phan aoc Ngip nuéc. Thoi gian tinh ¢ = 5s,
budc thoi gian tich phart = 0,001s.
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Bo sb liéu thrc nghém duoc cac tac @i cau thyc hign. Hinh 7, 8, 9, 10 Idapu:ng gla
phan tich,  ly thong ké vatng ding plin  téc theo thi gian adia cacdiém do Véi cac
mém Matlab [1, 3-6], kt qui thi nghgém duoc  phuong tac dng luc khac nhau ing thrc
so sanh ¥i tinh toan ly thugt do nhém nghién nghiém va tinh toan ly thuét.
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Hinh 7. Baping chuyn Vi tai diém do K; khi luc tac ding theo pirong x
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Hinh 8. Dapung chuyn vi tai diém do K khi lyc tac ding theo phrong y
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Hinh 9. Paping chuyn Vi tai diém do K; khi luc tac ding theo pirong x
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o
o
G

0

Chuyen vi [cm]

o
(=]
a

Thoi gian t[s]

a) Chugn vi theo plrong x

Chuyen vi [cm]

Thoi gian t[s]

b) Chimyvi theo plrong y

Hinh 10. Daptng chuyn vi tai diém do K, khi lrc tac ding theo plrong x

Bang 1.Gia ti 16n nhit caa chugn vi tai cAcdiém do

Chuyén vi do tai sensor K y[cm] khi | wc tac d ung theo ph wong x

Chuyén vjtheo phwong x

Chuyén vjtheo phwong y

Thuc nghiém Ly thuyét Sai s6 (%) Thuc nghiém Ly thuyét Sai s6 (%)
0,1071 0,0801 25,2 0,0154 0,0134 12,9
Chuyén vi do tai sensor K , [cm] khi | wc tac d ung theo ph wong y

Chuyén vjtheo phwong x Chuyén vjtheo phwong y
Thuc nghiém Ly thuyét Sai sd (%) Thut nghiém Ly thuyét Sai sé (%)
0,0161 0,0109 32,3 0,1102 0,0860 21,9
Chuy én vi do tai sensor K 3 [cm] khi | wc tac d ung theo ph wong x
Chuyén vjtheo phwong x Chuyén vjtheo phwong y
Thuc nghiém Ly thuyét Sai s6 (%) Thuc nghiém Ly thuyét Sai s6 (%)
0,1183 0,0846 28,5 0,0179 0,0137 23,4
Chuyén vi do tai sensor K 4 [cm] khi | wc tac d ung theo ph wong x
Chuyén vjtheo phwong x Chuyén vjtheo phwong y
Thuc nghiém Ly thuyét Sai s6 (%) Thuc nghiém Ly thuyét Sai s6 (%)
0,1023 0,0785 23,3 0,0061 0,0045 26,2
St dung phrong phap phan tich FFTihg Nhgn xét:

phdn mém tich kyp theo 1 thiét bi do dong da
kénh néu trén, cac tacagto dugc két qua dap
tng biéndd - tin & tai cac diém do acia he.
Hinh 11, 12, 13uong Gng |a Kt qui dap ing
biéndo - tin & cia Ie tai diém do Ky, Ky, K
theo tinh toan ly thudt va Kkt qua nghién ¢u
thuc nghém. Va trongtng, king 2 1a Kt qua 7
tan & daodong riéngdau tién @a ke theo tinh
toan ly thuyt va thrc nghém.
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Khi lyc tac ding theo plrong x (hac
phuong y) thi theo phiong con i (phu:orng y
hoic phrong x), cacdiém trén Kt cau van co
chuyén Vi, tuy nhién gia irnhd hon nhéu so
véi khi do chuyn vi theo plrong tac ding hec
- day la s phan anh hén tegng lam véc thuc
cua kg, chi cé dugc khi tinh toan theo mdé hinh
khoéng gian.



Theo Kt qua thuc nghém va tinh toan ly
thuyét, cac &n & riéng céduoc boi két qua
thuc nghém (7 tin $ riéngdau tién) 1a bé bin
tan 9 riéng c6 duoc khi tinh toan theo ly
thuyét, diéu nay ctirng © moé hinh tinh ly
thuyét “citng hon” hé két ciu thyc va quaday
cing cho phép gi thich ly do biénd¢ dao
dong aia Fe tai cacdiém do bang thrc nghm
l6n hon khi tinh theo ly thuét.

Gia ti chuyén Vi tai diém do trong @ hai
truong hop, tinh theo ly thu§t nho hon so \6i
két qua thuc nghém. Sai 6 l6n nhit giira tinh
toan ly thuyt va thrc nghiém la: 28,5% (kc
tdc ding theo phrong x) va 32,3% (lc tac
dung theo plrong y), d6i vai diéu kién thuc
nghiém hién trrong ngoaidao, theo cac tac gi
la co thé chip nhin duoc.

Trong nghién ¢u trén, c6 hin trgng ma
nhém tac gi nhan thiy, d6 |a thoi gian duy tri
daodong aia cacdiém do codugc khi nghién
ctu thec nghém 1a nkd hon khi tinh toan theo
ly thuyét. Didu nay theo cac tac ginguyén
nhan c6 th la khi tinh ly thugt d& b qua tac
dong (cin) caa pHin nudc ngip aoc va tinh cht
co ly cua rén san hé tham Ko |a rén san ho
kho tréndao, khdong hoan toan i@ san hatac
sit nhr nén san ha& bai an ngip neéc vendao
nhe khu we thi nghém (én tai vi tri thi
nghiém arng hon I6p rén $ 2 tham kko). Cac
hién twong, nHin xét nay kéc dau chi méi
mangdinh tinh vadinh hréng nghién 6u, dé
c6 dugc & liéu dinh lrong, én phii co céac
nghién ¢u thi nghém xacdinh cac tinh cit
co ly cua rén san hodi vi tri thi nghém - day
la ndi dung dang duoc dé tai KC.09.26/11-15
trién khai thrc hién thi nghém trén cac riu
san ho 4i 16 khoan sau 52,2 nd vi tri thi
nghiém nay @4 duoc thuc hién trong chugn
khao sat thang 5, 6/2014r& qua)dé cé dugc
bo s liéu o ly vé nén san ho lam théndhstau
vao tinh toan.

Nghién @u thuc nghém xacdinh ...
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Hinh 12.Dapung biéndo-tin $ tai diém do K,
(lxc tac ding theo plrong y)
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Hinh 13.Papung biéndo-tan $ tai diémdo K
(@dc tac ding theo phrong x)

Bang 2. C4c fn & daodong riéngdau tién @a ke tinh theo Iy thugt va thrc nghm

Tan sé riéng f[Hz] faq f fa fa fs fe fz

Thwc nghiém (Ay trung binh c4c gié t) 7,28 7,62 8,18 22,73 30,11 30,94 44,41
Ly thuyét 10,06 10,22 10,56 26,81 33,82 34,95 49,86
Sai s6 [%] 27,63 25,44 22,54 15,22 10,97 11,47 10,93
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KET LUAN
Bai baodat dugc cac i dung chinh sau:

Xay deng mé hinh,da clon phrong phap
thi nghém hop ly xdcdinh cacdac treng phm

rng dong aia f¢ lién hop gian thép khong gian

- bé chra trén gn san hd déi tac ding aia
xung krc va ctam.

Céc Kt qua nghién ¢u ly thuyét duoc so
sanh i tinh toan ly thugt boi thuat toan va
chuong trinh tinh do chinh nhom tacadip,
cho trﬁy sai $ gitta cAc phong phap trong
pham vi chip nhin duoc.

Qua Kt qua nghién ¢u, dua ra nling
danh gia, nhn xet nim khuyén céo véc
nghién au ddi v6i nén san ho trén cac barc
ven dao de cé duoc bd chi tiéu k§ thuat phu
hop aia rén san hé lamdliéu tinh toan coéng
trinh trén cac baian nay.

Loi cam on: Cac tac 91 tran tong am on Ban
cha nhiém dé& tdi cp Nha mréc, ma &
KC.09.26/11-15 va nhém kb sét hén truorng
dao Song Tr Tay thang 5,6/2014a o tro va
tao didu kién thuiin loi cho céc tac githuc hién
noi dung nghiénu nay.
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EXPERIMENTAL STUDY OF DYNAMIC RESPONSE OF THREE-
DIMENSIONAL STEEL FRAME ON CORAL FOUNDATION
AT THE SONG TU TAY ISLAND

Nguyen Thai Chung, Tran Van Binh, Le Xuan Thuy, LeHoang Anh
Le Quy Don Technical University

ABSTRACT: This paper presents some results of experimetidlysof dynamic response of
three- dimensional steel frame on coral foundatithe Song Tu Tay Island subjected to pulsed
loads. This is one of the contents of the projeith wode KC.09.26/11-15 corried out by the
survey, experiments on the Song Tu Tay island efTthhong Sa archipelago of Vietnam. The
findings by the authors were compared with the Itessaf theoretical calculations to examine the
appropriateness of the model and theoretical reskanethods, to give assessments, comments
having scientific and applied meanings, especihthe construction of structures on the Shoals
around atolls of the Truong Sa archipelago.

Keywords: Marine structures, coral, three dimensional stdehme, tank, interaction,
experimental.
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