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TOM TAT: Nghién citu vé vin dé giam chdn ciia cong trinh dudi tac dung ciia song xung kich
trong cdac moi truong noi chung va moi tru“o‘ng nwoc noi riéng déu quan trong va can thiét doi véi
cong trinh quan sy va dan sinh. Néu duegre thiét ké hop 1y va c6 cac bién phdp [am gidm tdic dung
Ciia séng né thl sirc séng ciia céng trinh du’ac tang 18N 10 rét, kha nang bi phd iy gidm. Mgt trong
nhitng giai phap giam tac dyng cia song né 1a dan 16p vt liéu co kha nang hdp thu song né [én két
cdu cong trinh. Cac cong trinh Iy thuyér va thuc nghiém vé van dé nay hién it duac cong bo do
nhiéu nguyén nhan khac nhau. Bai bao trinh bay md hinh va két qua thi nghiém né duéi nuée tir dé
tai KC09.06/11-15 tqi khu vuc Truong Sa nham xdc dinh tac dung gidam chan ciia mé hinh cong
trinh ducoc thiét ké [6p vt ligu ddc trung trén bé mdt.

Tir khéa: Gidam chdn, N6 duédi nude, song xung kich, thuc nghiém no, Truong Sa,...

PAT VAN PE

Trong bdi canh thé gi6i hién nay, cic vu tan
cong, xung dot co6 lién quan dén sir dung vii khi
chira thude nd gay ra hu hai cho kha nhiéu cong
trinh gém ca quan su va dan sinh. Nhu:ng thiét hai
tr nhitng vu n6 d6 gay hau qua ning né dén cong
trinh, nha ctra, con nguoi . Van de lam glam
thiét hai do no da duoc ban den nhiéu nhu xay
dung cac cong trinh Kién cd, cong trinh sau dudi
long dat, long bién, cong rinh b mat ... da duoc
ban Iuan nhiéu nhung déu gip phai nhu:ng thuce t&
kho khan nhu diéu kién dia 1y, diéu kién kinh te
va bao gom ca nhing diéu kién ky thuat dan den
khong the thue hién duge. Cac cong trinh du nam
trong dat, hay dudi nudc khi dbi mit véi vu no
déu phai chju xac sut bi pha huy rat lon. Dleu
nay lam cho nhidu nha khoa hoc vé n trén thé
giéi tim kiém giai phap ky thuat lam giam tac
dung nd 1én cong trinh.

Mot sé nha khoa hoc vé no trén the g101 da
tién hanh cac nghién ciru ca vé 1y thuyét va thuc
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nghiém nhdm tim ra mot giai phap nang cao strc
song clia cong trinh dudi tac dung clia séng no.
Trong d6, mot sb nghlen ctru cua Uc, My, Nga
[1-3] ... dé thuc hién ¢ cic m6 hinh trén can dem
lai két qua rat kha quan cho linh vuc ndy. Tuy
nhién, cac nghlen clru véi cong trinh dudi nudce
hoac chi tlet V€ cac nghlen clru d01 vOi cong trinh
trén can van chua duoc cong b rong rdi va mang
nang tinh thwong mai.

Nudc ta 1a mot dat nu6e bién, trong tinh hinh
tranh chap blen dao trong khu vuc Bién Dong
dang cing thing thi bén canh cac g|a1 phap dau
tranh hoa binh, viéc xay dung, cung c¢b hé théng
phong ngu blen dao, trong d6 c6 cac cong trinh
trén dao la dleu mang tinh cap thiét nham bdo v¢
chii quyén bién dao. Cac cong trinh trén quan dao
Truong Sa hay céc cong trinh trén bién noi chung
can phdi duoc bd sung, ting cudong sirc song
trude didu kién ty nhién nhung quan trong hon ca
phai chiu dugc cac cude tin cong c6 thé xay ra.
Trong do6, stic song ctia cong trinh véi tai trong nd



la vén dé khoa hoc con méi la ¢ nude ta va can
duoc wu tién hang du trong nghién ciru con
trinh trén bién dao hién nay.Veéi tinh birc thiet
nhu vay, nhom thuc hién dé i cip Nha nudc
KC09.06/11-15 da nghlen ctru thuc nghlem trén
mo hinh cong trinh co thiét ké lop giam chin
nhim budc dau danh gia tac dung giam chén cta
vat ligu gin trén cdng trinh dudi tac dung cia tai
trong n6 dudi nude.

CO sO LY THUYET VE SU LAN
TRUYEN SONG NO TRONG MOI
TRUONG NHIEU LOP [4]

Séng nén truyén trong méi trudong nude khi
gap mé hinh chuéng ngai cbng trinh mét lép sébi
phan xa tr¢ lai. V&1 mo hinh chuéng ngai cong
trinh ¢ thiét ke thém mot 16p vat ligu nhim tac
dung giam chan thi tinh chat cling c6 thay dbi.
L6p giam chén s& hip thy song nhiéu hon.

Khi séng nén 1 truyén lan trong moi trudong
c6 nhiéu 16p khac nhau thi & mat phan cach
gitta 2 16p s& xuét hién song phan xa va séng
khdc xa nhu trén hinh 1 va 2.

Song toi Song phan xa
a, P1 iy AXGLPX Lopl
B
a; P2 —_= Lop 2
G2, 1
Song khuc xa

Hinh 1. Séng t6i, song phan xa va khuic xa
trén mat phan cach (hai 16p)

Lép1
a,p

S
an,-'-g,- Lop n;
AT N, S

B Lopn GM
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Hinh 2. Séng t6i, song phan xa va khuc xa
trén mat phan cach (nhiéu 16p)

Nghién cizu thiee nghiém téc dung giam chan ...

Cuodng do va tde do dich chuyén cua cac
hat trong song phan xa 1 va khlc xa vao moi
truong nudc. Cu:orng dd va tc do dich chuyén
Cla cac hat trong song phan xa 1 va khlc xa
duoc xdc dinh tur diéu kién lién tuc ddi voi ung
suit va téc do trén mat phan cach, déi véi
truong hop phan xa thing goc, duoc xac dinh
theo phuong trinh:

OT +Opx =Okx (1
Ur + Upx = Ukx (2

Trong d6: o, opx, Okx lan luot 14 tri sb ung
suat trong song toi, song phan xa va khuc Xa;
Ur, Upx, Ukx lAn luot 1a tri s6 toc do dich chuyen
cia cac hat wong ting trong song tdi, song
phan xa va khdc Xa.

Ung suat trong song lan truyén & mdi thoi
diém va mdi diém trong méi truong dugc rat ra
tur dinh luat bao toan xung luong:

o=tpxcCcxuU
__to
= xe ®3)

Trong d6: dau (+) va (-) twong rng voi Gmg sudt
nén va ung suat kéo; p la mat d6 chudng ngai
cong trinh; ¢ 14 téc d6 4m lan truyén trong
chudng ngai cong trinh.

Tu (1), (2) va (3) ta duoc:

01 __Opx _
pcn X CCH pCI’] X CCI’]

Okx 4
pCI’]XCCI’I ( )

Trong d6: pen, Py Cen lAn luot 12 mat do va téc
d0 am twong ung trong chudng ngai va
trong nudc.

Giai hé phuong trinh (1) va (4) ta dugc:

_pnxcn anXCCn —
Opx = o1 = Kpxo 5
PX DX Co & Pon X Can T pxor  (5)

20 % Cy

Okx = o1 = Kpxo 6
KX = DX Co + P X Con T PXOT (6)
I pnxcn_pcnxccn 51 A
Trong do: — =Kpx goi la hé

pnxcn+anXCCn
s6 phan xa, dic trung cho gia trj ing suét trong
2pn X Cp
pnxcn+anXCCn

song phan xa 1; =Kkx goi la
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hé sé khic xa, dic trung cho gia tri ung suét
trong song phan xa.

Vi d6 cirng 4&m hoc ctia nudc nho hon cua
chudng ngai cong trinh, do d6 séng phén xa tur
mat phan cach nudc va chu:orng ngai vao moi
truong chudng ngai s€ 1a song dan (ung sudt
mang diu 4m). D4 c6 d6 bén kéo rat nho so véi
do bén nén, cho nén séng phan xa s& co tac
dung pha hay rat manh mic du & do c6 thé
song nén khong con du cuong do6 dé pha huy
chudng ngai cong trinh.

Tt (5) va (6) cho thiy rang bién d6 trong
sOng phan xa va khdc xa phu thudc vao ty so
gitta do clirng 4m hoc cua mdi truong chudng
ngai va nudce, ty s6 nay cang lon thi ing suat
trong sdng phan xa cang Ién va nguoc lai

Trong mo hinh thi nghiém thuc hién tai ddo
Son Ca, quan ddo Truong Sa, Viet Nam, 16p
vt lidu giam chén duogc lya chon ¢6 khéi luong
riéng nho hon vat liéu mé hinh bé tong. Trong
nghlen ctru nay, muc dich 1a lam thuc nghlem
dae sang to tinh glam chan cia mo hinh céng
trinh ¢6 gin lop giam chin. Lép nay la vat ligu
composne co tén la Tyfo®SCH 11UP goém keo
Tyfo S va vai sgi ting cu:orng Tyfo®SCH-11UP
do cong ty Fyfe Co. LLC c0 tru so tai My san
Xuit. Mot sb dir liéu vé& vat lidu trén duoc thé
hién trong cac bang 1, 2, 3 [2].

Nhu vay, qua cac phan tich vé co sé ly
thuyet va Iop vat lidu Tyfo®SCH-11UP c6 thé
thdy rang, song xung kich phan xa lén cong
trinh du6i nuée co gin 16p giam chén phu
thudc vao cac yeu to chinh sau: toc do truyén
am cua 16p giam chan, mat do cua 16p, chiéu
day ctia 16p. V&i mot 1op giam chén 13 loai vat
licu ké trén duoc gin vao bé mat cong trinh va
mat do, toc d¢ am cling nhu do cu:ng cuia vat
liéu glam chin nhé hon vat lidu cua chu:orng
ngai cong trinh thi song xung kich hip thu vao
16p glam chin ndy kha nhiéu va phan xa ra
ngoai, phan khic xa vao cong trinh giam di,
lam cho c6ng trinh ting thém tudi tho kha 16n.

Bang 1. Dac tinh vt liéu sgi kho

Cuwong dd chju kéo 3,79 GPa
M& dun kéo 230 GPa
Do gian dai gi¢i han 1,70%

Khéi lwgng riéng 1,8 glcm?
Khéi lwgng trén m? 315 g/m?
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Bang 2. Dac tinh vat liéu keo

Ninh két 72 gi& sau khi ninh két & nhiét d6 60 dé C

S 4r Phwong phap Giatrj thi
bdc tinh ASTM nghiém
T, D-4065 82°C
E,” ong do chiu D-638, Kidu 1 72,4 Mpa
éo
M6 dun kéo D-638, Kiéu 1 3,18 Gpa

Béng 3. Dic tinh tAm sgi Composite

Dic tinh Phwong Gia tri thi Giatri
¢ phap ASTM nghiém thiét ké

Cuwdng do chiu nén
gidi han theo D-3039 986 MPa 834 Mpa
hwéng chinh cua
tam soi
E;-’a?'a” dai khi pha D-3039 0,93% 0,79%
M6 dun kéo D-3039 105,4 Gpa 89,6 Gpa
Cuwdng do chiu nén
gi¢i han theo .
phwong vuéng géc D-3039 0 0
v&i phwong soi
Chiéu day tdm D-3039 0,51 mm 0,51 mm

THI NGHIEM NO XAC DINH TAC DUNG
GIAM CHAN CUA MO HINH CONG
TRINH DUOI TAC DUNG CUA SONG
NO DUOGI NUOC TAI QUAN PAO
TRUONG SA

Thiét bi thi nghiém
Thi nghlem nd duoc thyuc hién tai dao Son
Ca, thugc quan ddo Truong Sa vao thing 6 naim

2013 va thudc dé tai cip nha nudc KC06.09/11-
15 do GS. TS. Vi Binh Loi chu tri.

Hinh 3. TAm bé téng md hinh khdng c6 16p
vat liéu giam chan



Hinh 4. Tam bé tdng m6 hinh gan 16p vat liéu
giam chan day 0,6 - 0,8 cm

Dé 1am réd tinh giam chin dbi véi mé hinh
cbng trinh cac thi nghiém duoc thuc hién trén
cac tim bé téng cot thép giéng nhau vé co
tinh, ¢6 cung kich thude 100 x 60 x 6 cm va
d6 bén B22,5. Kich thudc va cac thong sé cua
tdm moé hinh chuéng ngai duoc thé hién theo
cac hinh 3, 4.

May do dong da kénh NI SCXI-1000DC
v6i dau do ap luc kiéu tinh thé 4p dién PCB
138A01 ¢6 d6 nhay va d6 chinh xac cao dugc
gén chit vao tam bé tong dé do ap luc phan xa.
Dau do 1am viéc theo nguyén ly sir dung tinh
thé gdm 4ap dién cho phép do nhanh, chinh xac
va tin cay. May do dugc diéu khién hoan toan
bing may tinh théng qua két néi USB va c6 cac
loai cac do dugc gia tde, bién dang, chuyén Vi,
dién ap ...

Hinh dang, cdu tao cua cac thiét bi dugc thé
hién theo hinh 5, 6.

Hinh 5. May do dong da kénh
NI SCXI1-1000DC

Nghién ciru thiee nghiém tac dung giam chan ...

Ve 2 U water Bl hocord.
Wom 3 118 Type Seaser t—__-_.:nq-

Hinh 6. Dau do tinh thé 4p dién PCB138A01

Bo tri thi nghiém

TAM BTCT
1000X600X60

LUGNG NG
200g 01

[ DAU DO AP LUC/

L
L 1500 L
*

7!

Hinh 7. So d6 thi nghiém n6 200 g TNT dudi
nudc cach dau do ap luc phan xa 1,5 m

Hinh 8. B} tri luong nd dudi nudc (trudc va
cach tam mé hinh bé téng 1,5m)

Thi nghiém né do ap luc séng xung kich
dugc thuc hign v6i kha nhiéu lugng n6 TNT c6
khoi lwong khac nhau. Trong nghién ciru nay,
nhom tac gia gidi thi¢u ket qua 3 thi nghiém
tiéu biéu dai dién cho chqu thi nghiém do song
xung kich dudi nude céd két qua cach xa nhau,
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st dung luong nd 200 g TNT trong ca hai
truong hop tam bé tong thudng va tAm co 16p
vat ligu giam chén day 0, 6 - 0,8 cm.Céc dau do
duoc gin trén bé mit cac tAim be tong.

Luong nd b tri & do sdu nd khoang hon
1 m trong khu vuc c6 do sau khoang 1,6 -
1,7 m. So dd bd tri thi nghiém su dung cac
lwong nd 200g dit cach dau do 1,5 m duoc thé
hién trong hinh 7 [5]. Hinh 8 va 9 cho thay cac
lugng nod_duge bd tri dudi nuée va cac thir
nghiém né dién ra thanh cong, an toan.

1
f
+.
a

Hinh 9. C4c thir nghiém n déu dién ra
thanh céng, an toan

KET QUA THU NGHIEM

Gié tri ap suét song xung kich do dugc tr
thi nghi¢m la gia tri ap sudt diu do 1 thu duoc
tur thi nghlem thuc té. Tai cac lan thi nghiém
v6i lwong nd TNT 200 g, cach dau do 1,5 m, ta
thu dugc két qua song xung kich tac dung 1&n
tim mo minh bé téng thuong thé hién & do thi
thi nghiém 1 hinh 10 [5].

O THI AU PO AP LUC 01

fp v [kPa]

0.0495 0.05 0.0505 0.051 00515 0.052

00 Thoi gian [s]

Hinh 10. Do thi do song xung kich tir TN1
(dau do gdn trén bé mat tam bé tong thirong)
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Tuong ty, nhiéu thi nghiém co két qua sat
Vdi thi nghlem 2 va 3 véi lugng nd 200 g, cach
dau do séng xung kich 1,5 m dwoc thé hién
theo hinh 11 va 12 [5].

PO THI DO AP LUC 01
25000

Ap Iyc [kPa)

15000

10000

5000

0
0.0095 0.0105 00115 00125 00135 0.0145 0.0155 0.0165 00175 0.0185 0.0195

-5000
Thai gian [s]

Hinh 11. Do thi do song xung kich tir TN2
(dau do gdn trén bé mat tam bé tong co lop
gidm chdn)

PO THI DAU DO AP LUC 01
20000
18000

16000
14000
12000
10000 ¢ \
8000

6000

4000

2000

0.0095 0.01 0.0105 0011 00115 0.012

Ap luc [kPa]

Thoi gian [s]

Hinh 12. D6 thi do song xung kich tir TN3
(dau do gdn trén bé mat tam bé tong co lop
gidm chdn)

Két qua song phan xa lon nhit qua céac lan
thi nghiém thé hién trong bang 4 [5].

Béng 4. Gia tri 16n nhét cua song phan xa
thu duoc trén dau do qua cac thi nghiém

Khéi lwong thuéc nd TNT

thi nghiém, m (g) 2009

Khoang cach tir lwgng né TN 1 TN 2 TN3
dén chwéng ngai (dit dau

do), r(m) 15 15 1,5

Ap lwc séng xung kich phan 26.884 19.832 17596

Xa, Psxk (Kpa)

Ty 1é ap lwc gitra thi nghiém
c6 va khong c6 Iop giam
chén, (%)

73,77%  65,45%

Nhan xét: Két qua thi nghlem trén thuc té
thé hién qua bang 1 cho thay, gié tri song xung
kich do dugc trén cac lan thi nghiém véi tAim bé



tong khong co l6p glam chan déu 16n hon han
SO V4i tam ¢ 16p giam chan. Gia tri 16n nhét
ma dau do thu dugc trong cac truong hop co
I6p giam chin duoc thé hién qua thi nghlem 2.
Tuy nhién ciing cach kha 1én so véi gia tri do
dugc trong truong hop khong cod 16p glam
chin. So sanh hai truong hop c6 va khong ¢
Iop vat liéu glam chin nhan thay rang, tuy 16p
glam chin Tyfo®SCH-11UP gan trén moé hinh
cong trinh la kha mong nhu:ng c6 hiéu qua kha
tét trong viéc 1am giam gia tri tdc dung cua
song xung kich tir 26,23% dén 34,55% hay gia
tri ap luc song Xung kich phan xa do duoc chi
bang 73,77% va 65, 45% so voi truong hop
khong c6 16p giam chin.

KET LUAN

Téac dung giam chin 1a vin d& cin duoc
nghién ctru trong bao vé cic cong trinh dudi tic
dung cua tai trong nd hién nay. Nghién ctu
thuc hién doi véi m6 hinh la tam bé tong voi
16p gidm chin chi bang khoang 1/10 chleu diy
tAm, tuy nhién, hi¢u qua gidm chén thay r0 qua
viéc dau do 4p luc thu duoc cac tri s nhé hon
nhiéu so véi tru’orng hop khong co 1op vat licu.
Nghién ctru nay cling dat ra van dé nghlen clru
ve vat ligu giam chan hop 1y, c6 gia thanh re,
dé ché tao, thuan tién cho lap ghep trong cac
cbng trinh thu:c té, hon nira 1a van dé tinh toan,

Nghién cizu thiee nghiém téc dung giam chan ...

thiét ké chiéu day va sb luzorng lop vt ligu aé
hiéu qua giam chan dat gia tri 16n nhat.
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EXPERIMENTAL STUDY ON LOAD - DAMPING EFFECTS
OF THE STRUCTURES IN UNDERWATER SHOCK WAVES
IN TRUONG SA ARCHIPELAGO

Vu Dinh Loi, To Duc Tho, Nguyen Tuong Lai, Le Anh Tuan, Nguyen Cong Nghi

Institute of Technique Special Engineering-Military Technical Academy

ABSTRACT: Research on the problem of load damping of the structures under the effect of
shock waves in environment generally and in water particularly is important and necessary for
military structures and buildings of inhabitants. If properly designed and having solution to reduce
the effects of the blast wave, general structures will be increased markedly and reduce ability of
being destroyed. One of the solutions to reduce the effects of the blast wave is to glue layers of
material having capable of absorbing blast waves onto the structures. The theoretical and empirical
studies are currently less pronounced due to many different reasons. This paper presents modeling
and experimental results from the underwater explosion topic KC09.06/11-15 in Truong Sa

103



Vi Dbinh Loi, T6 Purce Tho, ...

archipelago to determine the damping effect of the structure modeling is designed with layers of
featured material on its surface.

Keywords: Damping, underwater explosions, shock waves, explosive experiments, Truong Sa, ...



