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ABSTRACT

In this paper, two dimensional concrete slabs for a railroad bridge were analyzed by the specially orthotropic laminates
theory. Both the geometrical and material property of the cross section of the slab was considered symmetrically with
respect to the neutral surface so that the bending extension coupling stiffness, 5;;=0, and D = Dy; =0. Bridge deck
behaves as specially orthotropic plates. In general, the analytical solution for such complex systems is very difficult to
obtain. Thus, finite difference method was used for analysis of the problem. In this paper, the finite difference method
and the beam theory were used for analysis.
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duaske 7zt Zo| mAem pAHe

EE A% S AM HoloM ZIAE, ZA So] F®  [07/90°/0°], FEle] SEAmetd st gdsA A
AAE olgHa otk aE} HZE Ax 2 3k F3hd (Ashton 1970, Whitney 1970, Kim & Han 2001,
Fopo] Al wtdw ZhE g B3Aart @ol  Han & Kim 2001, 2004).
A Qe A Boll A F2 2adE W 44 BUATBE WA F-F, A%-Ae 9 ¥
5ol Fx& ABRE AFEHI o HE ko]l wbd -HlEHY] AA(coupling) ] LA SE o] 2o
ol we Fxol BYss I, S ¥4, Uy B wd U o]dTiE 9ol goma w slEAEo
A D A A5y F7E A% FA Bl 03 0 A4 Fopd S&d]dE B2 ofywo] UAT. o]
Az gl mek A2 HFALAT A8 3§ BARES BRFREAY U] AL 49 534
7] 919 wEgol Al WaHL Ak @olWAl olg e dl4o] shsalths ARt AAHol

7 |
ZIPE & ArwFS 329 BIAgs Fxz o iy mE ojggol Hak ddwel goHKim
HFste] siAshd v A3 sjxo] sheekA Rt AFE 1995].

of Q= AARNEAAL Ad B doleh & 5 9 e ORpie) ERprEe 0 Az 21y
o 7leAEe] LU mE ARE w9 B2 k) g & 2u Qov, oled pauel Bd AHY dE 7
% WE Ny BAE u A9 fh AL FYR ofelgol Ak, oUW BAE T

zaeE &Un Anage Aoy TAEGE 4 Hoz P 4% AU 9% 5 9= Y F 3
2 e 34% Ad AR o|Tod BRAFwes Wi FaAwielt. EETrEd grye @ 7z
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Q=Q;m*+2(Q,, +2Qg)m*n* +Qyon*

Q= (Q; +Qup —4Qqs)m™n° +Q, (m* +n") = Q,,
Qp=Q,n* +2(Q,, +2Qq; ) m*n®+Q,ym*

Qo= (Q); +Qu —2Q5)m*n? + Qgg(m* —n?)?

m¥} n Wk dola
m=cos0’=1 and n= cos90"= 0,
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+N, 2+2N’“axay (6)
AAZRAL
e B
Type 1 : =0, M,=0,
un:u7n’ ut:;t,
Type 2 : w0, M, =0,
Nfﬁn’ u;:;t,
Type 3 : w0, M,=0,
un: Uy Nnt: an’
Type 4 : =0, M,=0,
N~=N, N, N,,. (7
e
Type 1 4~0, %’;‘fo,
un ;n’ ut ;t’
Type 2 : y~0, %7;4:0,
N~ N, uF u,
Type 3 : =0, %’;‘;:0,
un ;n’ Nm‘ Nint
Type 4 : »~=0, giw= ,
N=N, N, N, (8)
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D26 o] %

8 (Kim, 2005)2] 7%

94 5
e ge AZEES 39 57 Z7Hg

N x ol

Xéz?‘l- Hg't?:]:/ge WL 1o 2 k=]
Wk By, By Dot Dy Aol Zadth oled 4
HE2, HAY M AR u, v, w= TEUTR Zhe
Aol AR WA A, FHEUF 3N, wE
= osEAaoly Wl AW @ A2 A
Ho) FhsaRh

oo aeld AFwEe Aol

[AB] 7 A:_B7
[ ABBAAB]». A=—B,

[ ABBCAAB)] »nC=0°90°, A=—B

pEA [e 2o}
¥}
‘947’% 8%w o*w
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Table 1 StSHM3E X2 XME (m)

T | Al g @ | A EAEs
@ 0.5014E-03 0.1394E-02
) 0.5014E-03 0.1323E-02
® 0.3413E-02 0.7213E-02
@ 0.3413E-02 0.6890E-02
® 0.5221E-03 0.1665E-02
® 0.5221E-03 0.1575E-02
23 | #=2gasmzsts =2y

=

aE F A

=aoll A Fig. 33 o] 1.8 7
Holm, ARkl AL th5 A (149 2t [Han &
Kim, 2001].

by h?
ST} - [Q(Dll)b+2(l411)b(§) +(A11)ﬁ]
~ A, (6h%b+h*)/12 (14)
b
| |
T1
h
LT =
|
Fig. 3 1 & 7{& 7229 HH
ojuf FHWol thsto] A S o] F= 12 Gk T
2HFAe] A, Qe e Ads)e 24

(15)

oA Ry AZARNST, BT 7t Ere As &

=

T A

mep B Aol

rlr

ot
N
nj
=2
=
of
=
oot
o
oX
tjo
)
2
ol
o,

(16)

FA A A e o= Fig. 49k 2T} Fig.
4ol A BEnkel o] Aol 7tREE Zhe A7 o)t
10m, Zo] 2
AAsS X3S

o
bl



B4 Ea o] ot 2319 ZACE Sl A=Eue st 7k )4

4 FaAs,

Atsh Azuel g G4 Fig 4 o god 1 9%

& o [e]
24 92 e e Z2oh

E, =2,000,000 kgf/cm? , v=0.3.
- A9 - - 7ME R -

H; =500mm H;=300mm

B; =200mm B,=150mm

T =15mm T, 7=10mm

Ty, =20mm Ty7=18.5mm

flof @ SAS nsta 8445 ALYty Table

2 9 #rh

D, 62,820,308

D, 18,846,094

D,, 13,504,002

Dy 21,987,108
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9 0.013810345 0.01206609
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