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'VE D6 cUNG HINH TRU cUA BAN HAI LOP

NGUYEN VAN LAP

GAY nay trong nhiéu nganh kj thuit xufit hién loai hin cfu tao béi hai 16p hoic

nhiédn 16p vat liéu khic nhau. Nhiing 16p nay dwgc lién k&t vOi nhau va coi la

cing lam viéec nhw mdt thd théng nhit. T thyc t& d6 &3 ndy sinh cac cong trinh nghién

ctru v& ban nhidu 16p {1], [2], [3], [4]. Nhin chung 1§ thuy&t va nhing phwong phap
tinh ban nhidu 16p chwa hoan chinh.

Con v& ban hai lép, trong nah1én ctru Iy thinyét ngu'fn ta dung cac phuong trinh
lien tyc d2& bidu difn nadi lyc (bién dang) va chuydu vi. Trong tinh toin ngudi ta
thuédng dwa ban hai l6p vé mot bin twong duwong [7] théng qua viéc ding mot &)
cttng twong dwong [5]. Mot huéng khic dua trén gid dinh nhim phin 4nh mot tinh
trang thuwc t& la tai mil ti€p xue gitta hai 16p kho ¢6 diéu kién ddm bdo bién dang la
litan tyc nén di ding phwong phap phin t& hitu han d8& tinh toan [7].

Bai nay gi6i thiéu céc cdng thirc tinh 40 cing hinh tru cla bin hai 16p, vat liéu
phan b8 khong d8i x&ng vé mit v4t 1y ciibg nhu v& mit hinh hoec d6i véi m#t trung
héa cla bin, trong d6 c6 xét t&i bién dang ngang clia mdi 16p ma cac cong thirc tinh
d0 cieng twong dwong ¢b6 tredc d3 bd qua. Vi nhitng két qui nay ta c¢é thé tinh ban
hai 16p bing cic phwong trinh va céng thire chinh xdc v& mit 1y thuyét cla bin mét
16p ma vin ddm bio dwoc linh don gidn khi 4p dung. ‘

Khi xay dl_rng.céé cong thire, ngoai nhiing gia thidt da dwgc coéng nhéan trong 1y
thuyét tinh ban, & day da bd sung them nhiing gid thiét sau:

~ V4t li¢u cla mdi 16p dong nhit va ding hudng,

— Tai mit ti€p xic gitta hai 16p bi&u d6 bi&n dang thi lién tyc cdn bidu 46 ung
sufit thi gian doan;

DBong théi cach tinh duoc dwa vé sk dung chc k&t qu clia biai toan bin mot 16p.

Cin cit vao chc gid thist d3 chip nhén va k&t hop véi bidu d6 tng sufit va bién
dang cha phdn t8 bAn khi lam vige uén dwge bidu didn nhw trén hinh v&.

& day xét ba trudng hop:

A=BAN BY UON THANH MAT TRU

Trudéng hop nay bién dang twong d8i tireo phuwong y' duge coi 1a biing khéng
&y = 0) va khi d6 theo dinh luat Hdc ta ¢6 bidu thwe tng suft & mbi 16p nhu sau:

 Eie Ege ..
Oxt = ~——2e ) Oy = —— Q)
1=v3 1~vd
1 2

Chi 6 1, 2 bidu didn thé tu 16p.
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Nhu tromg tinh bézn mot 16p [5] bién dang chia thd cach trye trumg hoa mot
” "W ‘ -
khodng Z s& bing —Z ~o ¢ do do:
x :

2
EZ o'W : My EZ oW
g —em———— ¢ —— - = — . - +
x1 1 "\72 ax2 ] x2 —— e axg (2)

2 2

E1 V1 .

Trong d6 E1 =E, v1=v; M= ; My = —
- . Ea Va

(E1, Eq, v, v — mé dun dan hdi va hé¢ s§ Poisson cita 16p 1,2).

2 -

Mémen clia mot dai 14y d% tinh toan dwoge xiac dinh nhu sau:

—(t—2/2) : o A
E 9w _o MwE . W,
x = — —_ A +
M [ J I o ZdZ+j‘ R o ALY/
—(t4+6/2) —(t+6/2)
(h—t—9/2) -
: 2 *w
TeE _ 7242 . )
T3 - v 0a?

o]

Sau khi 14y tich phin va kY hitu nhw [5] ta c6 d6 cirng tru cla bén hai lop:

E : T3E
D = R+ - .S (4
1-v 311 (M — )

Trong dé:

121286 + &°
12

6 \3 81?3
S= (t"“—). + (h —t - __)
2 2
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Khi st dung coéng Lhire (4) ngoai kich thwée hinh hoc @i cho (h. 8) va cie dic
trung co iy (E1, V1« Eja. v2) twong &ng cin phéi cé tri s6 t — khodng chch ti trong tam
16p | d&n mit trung hoa cha-bin. D& rat céng thie Unh iri s6 t 44 dua vio cic mébi
lién quan trén bidu dd ung sudt, bién dang va diéu kién cén béng hinh chidu cda cic
thanh phin ®ng suit lén truc x. Cong thiac d6 ¢6 dang nhu sau:

b + (M= 1) b
26 (M — 1 +2k 2

¢

(5)

B — BAN BI UON THANH MAT CAU

Trong trudng hop niy & =+ 0, &y == 0. 'l:ruCrc hét xél phuong x, tng sudt trong
mbi 16p dwogc bidu difn nhu sau:

oo = _ _EiZ o*w v 32w
= 1—v? 3::;'2 ! ay2 ®)
EsZ (W . W
Ox2 = — '—"2_§‘ a2 V2 2
1-vy \ o Ay
’ . , 2w *W _
Ban bi uén thanh mat cin nén ——5— = -5~ . Do 46 ta lai c6:
_, - dx oy ]
2
E1Z W
Oy = ——— (I + V)=
x1 1_,\7{( + 1 axg (7)
i T g
EqZ W
[4) = — + v
x2 v (14 v2) -
- Sau khi thay Ty, T vao (7) va ldy tich phan nhu dang (3) ta co:
2
‘W .
My = — [DU 4+ V) + ps] Py ®
va ciling tuong tu ta duoc:
2
W :
My = — [D (1 +v] + ps] 5T . )
Nhuw vay:
Dy =Dy =DU+V)+pS . )
Trong a6

. vET2(1—15)
MM~V

- g e e i

C — BAN BI UON THANH MAT BAT KY

Truéng hop nay di ding céc phuong trinh ciia ban truc huéng [5], [2] voi viee
thay:

E vE : E
. 5 G=
1-v? 1=V 201+ V)
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Lac 86 ta c6 thé viét dwge che bidu thire cfia wng sudt trong ting 16p nhu sau :

E a2 ¥
O = -7 ——. —\—Z— L B O W , (1)
1— r\;2 dx _VZ oy
2
Eo W v E a2
Ory=~2f —=2 -+ =2
R -
_dw oty | |
%m = = 2G1Z ——; ©xy2 = — 2G2Z . ar T
daxdy dxdy ;

Theo trmh tlt dd tién banh & trén va thue hlen mot s& bude bién ddi théng thubng

ta ciling cé dang:
W
C31———2“]‘;
3y

62W 2% (12)
5)‘ O:I:
0 w
Mxy: “%xy — 13)
dxady
‘ -K" Trong d6 : ‘ ' o .
‘ . ‘ %x:%yz%i : ) (14)
D =vD + @S . (15)
1
Cbxy = ’;‘ [%(1 — V) — PSJ (16)
2w a2 : 2
T (12) néu thay = VzV ta s& dugc cong thite (8) va thay > =0 ta
. » dx” 3y 7 oy

; : N h
‘dugc cong thirc (4) va néu thay Ny=1,M =1 va 6 =0 vio cong thitec (Btaco t=-— va

h - Eh3 ) _
thay ti€p t = — viio cong thire (4) ta s& duge D= —;(———-) —dd clrng tru cta ban mét 1&p.
2 12(1~—v :

Nhu viy véi cic cong thite v8 d0 cing cha bin tim dwgc & trém, ta c6 thd tinh
bin hai 16p bing cdc phwong trinh va cong thire tinh ban mot 1op.

Bia chi .
Vién Kij thuat Giao théng Nhan ngdy 20/5/1980
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PE3IOME

K BOMMPOCY OI‘IPE,ZIEJ]EHVIH U.I/IJ'IHHILPI/IIJECKI/IX }KECKOCTEI/I
JBYXCJIOMHBIX TJIUT

B crathe usmaramorca GopMyaH onpeaeneﬂmu HIHHIPHYECKHX KECKOoCTeH
ABYyXCAOHHBIX MJAUT, MATEpPHAaJH KOTOPHX pacHpefefa0Tca N0 3akoHY pHsSHUIECKOH
H reOMETpHYECKOHR HECHMeTpHH OTHOCHTEJBHO HeHTpa/JBHOHN NOBEPXHOCTH.

B paspaGorauHbix (opMyJaax yuTeHa NONepeuHast cxaras JAedopMmanus
KOXIOTO CJIof, KOTOPas B pacyeTaX LPYrHX aBTOpPOB OGHIYHO mMpeHebperaeTcs.

_ Baaronaps stumM GopMmy/iaM MOXHO BHIOABHUTE pacueT ABYXCAOHHBEIX NJHT
C NOMOINBI0 TOYHHX ypaBHeHHH M POpPMYyJ [/ OJHOCAOHHBIX IJHT. .
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