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1. TOM TAT

Trong bdo cdo nay, tac gia nghién ctru sy
truyen cua song Lamb trong cau trlc
sandwich tryc hudng. Gia thiét vat liéu cua 2
16p ngoai va 16p 16i 1a dan hdi tryc hudng
nén dugc. Muc dich cua bai bao la dua ra
phuong trinh tan sic cua séng Lamb. Céc
phuong trinh & dang hoan toan tuwdng minh,
chung s€ 1a cong cu hitu hi€u cho céc nha
khoa hoc trong va ngoai nudc st dung trong
nghién ctru.

2. GIOI THIEU

Cung vé6i sy phét trién ciia cong nghé san
Xut va vét liéu trong nganh xdy dung, hang
khéng, hai quan... cdu tric Sandwich véi kha
nang chiu lyc, cach &m va céch nhi¢t cao da ra
doi va dan tré thanh vat liéu 1y tudng trong cac
cong trinh xdy dung, ché tao may bay, ché tao
tau ngam, tau thily... Ngoai ra, tim sandwich
con ¢6 cac uu diém nhu: Trong luong nhe, chi
phi bao hanh thép, c6 kha ning tai sir dung,
vong doi san pham dai tir 30 - 50 nim, cong
trinh ¢6 tinh thim my cao... Chi phi cho cac
cong trinh xdy dung khi sir dung tAm sandwich
thap hon tir 30 - 40% so véi cac vat liéu truyén
thong nhur gach, thép, 6. ..

Thuc tién dat ra, sau khi ché tao ra loai
vat li€u nay va dem ra su dung, cac nha san
xuit truéc khi mang ra st dung ngudi ta
phai kiém tra chét luong cta san pham (cac
tinh chat co hoc ctia cac 10p). Khi da mang ra
st dung ngoai thyc tién r0i, sau mot thoi gian
sir dung nhét dinh cac tinh chit co hoc cua
cac 10p sé thay doi va lién két giira cac 1op
vat lidu nay sé yéu di va dé dam bao an toan
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cho cac cong trinh, nguodi ta cling thuong
xuyén phai kiém, danh gia su bén cua vat
liéu. Trong nhiéu phuwong phap danh gia,
phuong phap truyén séng dugc st dung rong
rii nhét, vi nd khong gay pha huy, thoi gian
kiém tra ngin, gia thanh ré. Trong cac song
mat dugc st dung, song Lamb 1a cac cong cu
thuén tién. Phuong trinh tan sdc dang hién
clia song 1a co so 1y thuyét dé rit ra cac tinh
chét co hoc cua cia cac 16p tir cac s6 liéu do
duogc tir thue nghiém.

Song Lamb 13 song truyén trong cac dia
hodc trong cac cau tric ban vo. Cac song niy
lan dAu tién dugc phat hién ra béi nha khoa
hoc nguodi Anh Horace Lamb [2]. Trong bai
bao, ong di dua ra dugc phuong trinh tan sic
cho séng Lamb cho mét 16p vét lidu ding
huong. Nam 1979, Lee va Chang [3] da tim ra
phuong trinh tan séc cta song Lamb cho chu
trac sandwich cua vat liéu dang huéng. Tuy
nhién, phuong trinh nay chi ¢ dang dinh thirc
bac 6. Nam 2017, Kaplunov va cong su [1] da
dua duoc ra dang tuong minh cua phuong
trinh tan sic cho séng Lamb trong mdi truong
sandwich. D4i véi cau trac sandwich cho cac
moi truong di hudng phic tap hon van chua
dura ra dugc phuong trinh tan sic.

Vi vady muc tiéu cua bao cdo di tim
phuong trinh tan sic ciia song Lamb truyén
trong cu truc sandwich cua méi truong truc
hudng nén dugc.

3. DPAT BAI TOAN

Xet moi truong phén 16p gom 3 16p vt liéu
dan hoi trygc hudng nén dugce. Gia str 16p tha 1
va 1613 thtr 3 duogc tao ra cung mot loai vat li¢u
va moi 16p c6 do day hitu han /4, con 16p tha 2
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duge chu tao tir vat liéu dan hdi truc hudng
khac véi vat ligu cua 2 16p trén c6 do day 2H.
Gia sir cac 10p 1a gin chdt v6i nhau. Chu y
rang cac dai lugng gidng nhau cua 16p 1, 2, 3
6 cung ky hiéu nhung dugc phan biét bang
dau gach ngang & trén néu lién quan dén 2 16p
ngoai. Tai trang thai bién dang ban dau, ta sir
dung hé toa do bé - Cac vudng goc chung cho
ca moi truong xem hinh 1.
Xét trang thai bién dang phéing

Xz
h
2H
h X
Hinh 1

u, =0,u,=0,i=1,2.
Bo qua luc khdi, phuwong trinh chuyén
dong cua cac lop

Gy + 01, = Py, Oy + 0y, = Pl (2)
Trong do:
0,,,0,,,0,, - cac ung suat. Chung lién h¢

v6i chuyén d1ch boi hé phuong trinh sau:
Oy = Cylly ) +Cplly 5, Oy = Cpplhy ) TClhy 5,

3
Oy :E66(171,2 +ﬁz,1) ©)
Diéu kién lién tuc gitra cac 16p:
O-g(H) = 5-1] (H)s O-,,(_H) = O_-LJ(_H)’ ILj= L2 (4)
Piéu kién ty do ung sudt tai
X, =h,x,=—h cualép thir 1 va l6p thu 3
G, (h) =0y (h) =6,(=h)=G,,(-h)=0 ®)

4. PIEU KIEN BIEN HIEU DUNG CHINH
XAC
Xét 16p vat liéu thir nhit duoc cu tao boi
vat liéu dan hdi truc hudng nén duoc chiém
mién H<x,<h Cac chuyén dich va ng sut
cua song co dang:
u, U(x) i o,

G =k ) =12 (6)
g

Trong do: 2 duoc xac dinh trong [4].
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Thay thé 16p thir nhit bang moét diéu kién
bién: St dung phuong trinh (20) trong [4] voi
xx=H+h,b=H+h,y=k(x—a),b—a=h,
a=H, ta co:

|:ir:|:|:ﬁll ﬁ12:||:171+:| (7)
Z; ﬁ21 ﬁZZ (]2+
Trong do:

;’11 = (rh31 ”A144 - ”%4”%1) /6,
ny, = (rhn ’%44 - ’;134'?’42) /6

o = (Mg 771y, — 1y imy,) 16,y

= (my; my, —myyyy) 16
O = -y, my + My iy,
va m; xac dinh trong [4]:

Phuong trinh (7) lién hé gitra véc to (ng
suét va véc to chuyen dich cua 16p tai x,= H
duoc goi la diéu kién bién hiéu dung chinh
x4c du6i dang ma tran. NO thay thé anh
huéng cia toan bd 16p hiru han 16p thtr nhét
1én 16p thir 2.

Thay thé 16p tha 3 mot didu kién bién:
Thyc hién cac tinh toan tuong ty nhu viéc
thay thé 16p thir nhat bang diéu diéu kién
bién (8), ta thay thé 16p thir 3 bang diéu kién
bién sau:

2, ny ny, || U,
My =0y, 1y =Ry, My = =Ty, )y = =Ty, (9)

Phuong trinh (8) lién hé gitta véc to ng
sut va véc to chuyén dich cua 16p tai x,=-H
dugc goi 1a didu kién bién hiéu dung chinh
xac dudi dang ma tran. N6 thay thé anh
huoéng cta toan b 16p hitu han 16p tha 3 1én
16p thir 2.

5. PHUONG TRINH TAN SAC CHINH XAC
Tur cac phuong trinh (7), (8), (9), ta co:

{(ﬁl _iﬁlzal)ch‘s_‘l _f’nshgl}Bz

+{(ﬂz_iﬁn&z)‘:hé—’z_ﬁns}w_b}&:0 (10)
{(1771 - ﬁZI)ShEl _iﬁ22§10h5_'1}32
+{(i7, — i, )sh &, —if,,a,chg } B, =0
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{(ﬂ1 - iﬁ12&1)5h ‘?1 - ”A’nch‘?l } Bl
""{(ﬁz —in,a,)sh&, — ﬁllchgz}B3 =0

. o (11)
{(i7, —hy ) ch & —in,a;shE } B,

ay a4y

(13)

+{(i7, — 1, ) ch &, —in,a,shz,} B, =0
voi & = khb,.

Phuong trinh (10) , (11) viét lai dudi dang:
|:all a12:||:BZ:|:0’|:bll b12:||:Bl:|:0 (12)
B4 bZl b22 B3

Trong hé phuong trinh (12) cac bién do
B,, B4, By, B; 1a khac khong, nén ta cé:
ay,ay —a,a, =0, b,b,, —byby, =0
Tt (13), ta ¢o duoc:
i, B:@ch7 ch, —, [7Jsh7 sz,
+{(B i, @) 7, ~y) ~ifh iy chEsh, - (14)
(B, =i, X7, — i) i i, fch E,she, =0
—n,[7]chg che, +in,[B;a]shég she,
(B, =i, (7, ~ o) =i sy} chEsHE, - (15)
H(B —i, )i 7, = 1oy) =iy 710 s ch e, =0
Phuong trinh (14), (15) 1a cac phuong
trinh tan sdc cua song Lamb truyén trong cau
trac sandwich cua méi truong dan hoi truc
hudéng nén dugc. Phuong trinh nay la mot két
qua mdi va hoan toan ¢ dang tudng minh.
Két qua so: Khao sat song Lamb truyén
trong cau truc sapdwich pﬁa vat liéu truc
hudéng voi cac ty so hang so vat liéu:
C]]/C(,6:2.5, C22/C66:3, 012/06620.4,
/€, =3.1,C,/c=1,C,/Cs = 0.5,
Ce/Cs =0.8, c,/c, =1, L=0.5.
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Hinh 2. Hinh vé biéu dién mode Ay va S; cia
phuong trinh (14) (cac dwong mau xanh);
A;, S, ciia phuong (15) (cac dwong mau do).
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5. PHUONG TRINH T,AN s{sc CHO
MOT LOP TRUC HUONG NEN PUQC

_Khi do day cua 2 16p thir nhat va thir 3
bang khong (h = 0), tic 1a & =0. Thay
g, =0 vao cac phuong trinh (14), (15), ta co:

Br,chzshg, — B,7,chz,shg =0  (16)

B7chEshg - B7chEshg, =0 (17)

Cac phuong trinh (16), (17) la cac phuong

trinh tan sac cua song Lamb truyén trong mot

lop vat li€u gian héi truc hudng nén dugc.
Dbay 1a mét két qua moi.

6. KET LUAN

Béo cao nghién ctru bai toan vé sy truyén
ctia song Lamb trong ciu trac sandwich cua
mdi truong dan hoi tryc hudng nén dugc.
Céc két qua méi cua bao céo thu duoc 13 da
tim ra duoc cac phuong trinh tan sic cho
song Lamb truyén trong cdu trac sandwich
tryc hudng. Tur cac phuong trinh nay, bao
c4o di dwa dugc vé phuong trinh tan sic cua
song Lamb truyén trong mot 10p truc hudng.
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