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a= 0/0r, Ci = - 013/013, Cr= Cu- 0%3/633 Ci= Cn- CiW/Cxs Ci= 1/Cx, Cs=
1/Csyy R= T.,Z= 0, q [
o, Cra+ Cz/r - Cl|u
{oa}: [cgm Cz/r - c {Z (2)
(2)
U 0 - a Cs 0 U
LIRL4 Ci(a+ 1/r) 0 0 Ca|l|W
oz|R[™ |- Crafas 1/r) O 0 cia | R[ (3)
Z 0 0 - (a+ l/r) 01lZ

U= ;un(z)Jl(anr)+f(r)U(z),W: ;Wm(z)JO(E_mr),}

(4)
R = %:Rm(z)Jl(anr),Zz ;Zm(z)Jo(grr),
U(z) z Jf(r) r f(0)=0&, = K./b, b
Kn(m= 1,2, oot ) - (4
, U
. (4) .
1) L Ul;y= 0, (4)
;Um(z)Jl(Kmuf( b)U(z) = O (5)
2) . Gle=—p= 0, (4 (2) .,
CF(b)+ Cif (b)
;Um(z)]l([{m)+ i C. U(z) = 0 (6)
U(z) (5) (6)
f(r)= 2hnii( &), [a+ Hror) = Zbado(Er), (7)
An  Bn . f(r)=1/b
An= = By= (8)
" Krszl(Km), " me]l(Km)
(4) (7) (3), s m
iS(z): DS(z)+ B(z), (9)
S(z) = LUu(z) Wulz) Ru(z) Zu(z)]", (10)
0 & Cs 0 — AnlUn(z)
& 0 0 Ca CiBulUn(z)
b= 8 0 0 - C&l’ B(z) = 0 (1
0o o0 -§&, 0 0
(9) -

S(z) = G(z)8(0)+ C(z), (12)
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C(z) = J;eD(z‘ YB(T)dTe
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G(z)= =P )
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P > >
: dj = hi/Kj® ;
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Gi(z) = Eji[l- j_.]Jr B (2 €[0d].i= 12 . K,
J 7
Ei Eji+1 , Ji J
K](,] = 17 27 >P)
. , (15)
9 (15 .
d
1:9i(z) = DjSi(z) + Bji(z),
T
Ei- E i
Bi(z) = [Amﬁ;' CiBulii(z) 0 (J .
J
(12)~ (14) (16)
Si(z) = Gi(z)8i(0) + Gi(z)*
z=d i= L2
Si(dj) = Gi(d;j) §1(0)+ Gi(d;),
Si2(dj) = Gi(d;) §j2(0) + Go(d;)*
Si2(0) = Sji(d;),
Sa(dj) = [Gi(d)]*S1(0)+ G(d;) Ga(dj) + Co(dj)*
) K;
S (di) = HxSi(0)+ Hx = [Gi(d)]"Si(0) + Hi,
Hy = [G(d)]" 'Ci(d)+ -+ G(d)Cx 1(d)+ Cx(dy)r
,(21) , j=12
S (di)= Hwk Su(0)+ Hwi, Sx = Hx S21(0)+ Hxp?
$21(0) = Sk (d), (23)
Sk (d2) = Hx Hik Su(0)+ Hx Hik + Hox *
Spr= HS11(0)+ IT= H[i<1)---H21<2H11<1511(0)+ 11,
II= Hpr ---H2K2H1[<1+ Hpr --~H31<3H21<2+ et HPK,HP_ L 1<P_1+ HPKP.
(25) Su(0) ; .
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Un(0)] [nsl nsjl Ru(d,) [3'%3 nj Ru(0)| | T )
Wau(0)] Loy m Zu(d,) Ty Tl | Za(0) U
P 5 Rm(o) = Rm(dp) = Zm(dp) = 0
Zn(0), P , .
0 ( r> ¢,
a(r,0, € = 28
(0921 B < ()
o
o(r,0) = lma(r,0, &> (9)
OZ 2
Q08 = YLa(elfEr), Cu(e) =- 2—oll=E (%)
T m ’ T E_mSJl(Km)
(30) 4 .
. P
m = m(€) =— — 237 __°
Zm(0) = limCn( € JTbZJ%(Km) (31)
(27) Su(0) (21) (25) , J
i
Si(z) = 1k(z)8u(0) + Ii(z)* (32)
I5i(z) ITi(z) . . (27) (32)
E}L(L = 17 2’: "'>Kj+ 17]-: 1: 2> "'7p)7 U(Z)
Epi= Eiger (j= L2 op-1)° (33)
Ki+ Ko+ ..+ Kp+ 1 . (5) (6) , (32)
z K; ; z = d,2dj, - b s [ Un(2)]i
(5) (6) . j= 1,2 -up S11(0), Ki+ Kot ot K+ 1
, . , Su(0) (27) ,
3
1 o 2
. om= 1,2, .., 200 1, K P E
2 ,p= 3 ,
s Ci/Cu = 0.246269, Cis/ Cyi = 0.831715, C33/ C1y = 0.530172,
Cu/Cu= 0.266810, Cit'/ T = 5, ¢/ ¢t Cu
h1= h3= O.lh, h2= 0. Sh,h ° 2, K1,

K>

4
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1)
2) . .
.
3) :
4) ,
5) .
1 (V=03
i WEN P ohYp
b r= 0.0 r=0.2b r= 0.4b r= 0.6 r= 0.8b r=b
%. 589 - 0.470 2 -~ 00758 0.1673 0.342 6 05957
(86.899) (-0.5215 | (-0013) (0.160 4) (0.339 0) (0 477 5)
vl 6 8. 789 - 0.001 6 ~ 005 - 0.0003 - 0.0002 ~ 00001
(88.899) (0.000 0) (0 000 0) (0.000 0) (0.000 0) (0000 0)
8. 155 0.518 9 0 090 0 - 0.1617 - 0.3906 - 0976
(8.899) (0.521 5 (0 01 3) (-01604) | (-03%0 | (-0475)
40.388 - 03165 -~ 00315 0.1849 0.3490 06865
(21.729) (-0.5215 | (-0013) (0.160 4) (0.339 0) (0 477 5)
2.412 - 0.005 9 - 00019 - 0.001 1 - 0.0008 -~ 00006
O (21.7259) (0.000 0) (0 000 0) (0.000 0) (0.000 0) (0000 0)
.842 0.514 1 0 088 4 -0.1627 - 0.3415 - 0®34
(21.725) (0.521 5 (0 91 3) (- 0.1604) | (- 0.3390) (0 477 5)
2108 0.327 0 01437 0.2545 0.373 1 07760
(5. 81 (-0.5215 | (-0013) (0.160 4) (0.339 0) (0 477 5)
6. 845 - 0.05 0 ~ 00077 - 0.0045 - 0.003 3 00024
0.2 14 (5. 831) (0.000 0) (0 000 0) (0.000 0) (0.000 0) (0 000 0)
6. 340 0.5% 4 0 0832 - 0.1653 - 03431 - 07996
(5. 81) (0.521 95 (0 091 3) (- 0.1604) | (- 03300 | (-0475)
74.251 31528 08751 0.5310 0.466 4 0 8667
(1. 358) (-0.5215 | (-0013) (0.160 4) (0.339 0) (0 477 5)
2. 480 - 0.188 6 ~ 00550 - 0.0192 - 0.0133 - 00102
04118 (1. 358) (0.000 0) (0 000 0) (0.000 0) (0.000 0) (0 000 0)
2. 041 0.666 1 0095 1 - 0.1732 - 0.3459 - 0us4
(1. 358) (0.521 95 (0 091 3) (- 0.1604) | (- 03300 | (-0475)
109. 80 7.839 7 2188 8 1.0210 0.6303 08612
(0. Q03) (-0.5215 | (-0013) (0.160 4) (0.339 0) (0 477 5)
1. 240 ~ 01747 - 01482 - 0.0649 - 0.022 -0m36
06122 (0. 603) (0.000 0) (0 000 0) (0.000 0) (0.000 0) (0 000 0)
1. 150 0.68 6 01715 - 01553 - 0.3%5 - 10468
(0. 603) (0.521 ) (0 091 3) (- 0.1604) | (- 03300 | (-0475)
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2
2 P P P

r=00 | r=02b | r=106b r= b r=b r=b

b= 01K = Ky= 2,K,= 8
19236 |-0469 03338 1.051 2 0.000 0 0.248 4
142645 |- 06714 0239 0.518 5 0.010 1 0.1225
142645 |- 01341 0 046 8 0.103 7 0.010 1 0.024 5
10 0% 7 01324 |-00474 0.104 4 00098 |-00247
10 090 7 06616 |-023%9 0.52 2 0.098 |-01234
10 075 2 07677 |-030R5 1.067 9 0.000 |-02523

b= 02,K,= K;= 3K,= 10
19.569 3 06397 0439 1.245 7 0.000 0 0.294 4
77158 |- 07075 02238 0.3% 3 0.02 4 0.090 8
77158 |-01410 0045 0.076 9 0.02 4 0.0182
3.52 8 01515 |-00464 0.078 2 00218 |-00185
3.52 8 07568 |-02320 0.301 1 0.0218 |-00924
3.751 8 08389 |[-03149 1.29%8 0 0.00 0 | -0.3067

b= 04K,= K;= 4K,= 12
31.411 1 59733 0898 1.546 6 0.000 0 0.3655
5787 |- 19330 01989 0.1120 0.048 1 0.026 5
5787 |-03927 00399 0.02 4 0.048 1 0.005 3
1. 5608 01300 |-003%81 0.025 9 0.0475 | -0.0061
1.560 8 06667 |-01911 0.19 4 0.0475 |-00306
1.551 7 L1810 [-03371 166 1 0.000 |-023944
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Axisymmetric Bending for Thick Laminated Circular
Plate Under a Concentrated Load

Sheng Hongyu, Fan Jiarang
(Department of Architectural Engineering, Hefei University of
Technology , Hefei 230009, P R China)

Abstract: Based upon the fundamental equations of three dimensional elastidty, the stae equation
for axisymmetric bending of laminated transversely isotropic circular plate is established and the con-
centrated force on plate surface is expanded into Fourier Bessel s series, therefore, an analytical se-
lution for the problem is presented. Every fundamental equation of three dimensional elastidty can be
exactly satisfied by the solution and all the independent elastic constants can be taken into account
fully, furthermore, the continuity conditions between plies can also be satisfied.

Key words: laminated circular plate; state equation; concentrated load;, axisymmetric bending



