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Abstract: In this paper, A reinforced concrete slab bridges is analyzed by the composite laminates theory. Both the
geometry and the material of the cross section of the reinforced concrete slab bridge are considered symmetrical with
respect to the mid-surface so that the bending extension coupling stiffness, Bij = 0, and D16 = D26 =0 . Each
longitudinal and transverse steel layer is regarded as a lamina, and material constants of each lamina is calculated by
the use of rule of mixture . This slab with simple support is under uniformly distributed vertical and axial loads. In
this paper, the finite difference method and specially orthotropic laminates theory are used for analysis. The result of
specially orthotropic laminates theory analysis is modified to obtain the solution of the beam analysis. The result of
this paper can be used for reinforced concrete slab analysis by the engineers with undergraduate study in near future.

Key Words: Finite difference method, specially orthotropic laminates theory, slab bridges, beam analysis

T olgwol Ak sidHe] $thKim, 1993). “1#ut

1. M & o EEFRES 1 AAZRAY 53 & 7
I qlew, olgjgt FxE I e e 7o
SEUA] BEE AZ Holo] AMTAE F The 20 e ofglwol Qloh o wAlE
T24 Az ALesolAd g ﬂﬂoi Zws] A AuyE 45 F SE

I
o] WA wal FzEo] U T o7t AR o] th(Kim, 1995).

[e)
o
I FFOARE Ho] 9low ol F

E%Zﬁ

2 52 o o.iE
b3 FIO 10 g off ¢

Porela, S0 A, WY A 2 F9 ded aree

R QA f4 B Fed BAZ drgd g 7wl CE AAS gEE Sdves 250

g AaAel Bages AMd $837] oo v th gl FREo] ALTIAYE Sy Holt 73
=o] st AFH vk HFATHS oA TZAYE YL 5RATE o]2ow g 9
omE oY, AFAY R PAIEPY AAas =7 ¥ TS AT S ded dus
o wgow wAo|Ee] s U ofiths we]  AHE FUHC el Tol gigom sl
QQomz oul 7|&xS0] AMFoke Sgatr]el= [0°,90°0°]r e EHA oA F3} TUEA A
e ojfgo] Uitk ol EANES BEERTx FHL B mrelMe g de B AR AA "
237 o] Ad A EWAgoldy oEow HHAIZIYE & He] ZYrEHAE 9] & A
a0 Flssltle Ausl AA R wel sl w ¢ HRASTH o] &l &g 344K Kim, 2001, Han

Cormresponding author: Han, Bong-Koo

Department of Civil Engineering, Seoul National University of Science & Technology, Professor, 172 Gongneung-dong,

Nowon-gu, Seoul 139-743, Korea.
Tel: +82-2-970-6577, Fax: +82-2-948-0043, E-mail: bkhan@seoultech.ac.kr

Faed: 2010d 1€ 29 / AU 20109 2€ 39/ AAEH Y 2010d 2€ 21

Korean Society for Advanced Composite Structures



Han, Bong-Koo -

Kim, Duck-Hyun

& e g

Qb —hi_p) M

aij)k(hi_hi—l)

Qo] A @ d
Bij=0,( )16, ( )26%°] 0 °]== F249 &<l DI,
D22, DI12=D21, Z1&]i D66 HHo] %—zﬂa}yﬂ
71, 23 B-9A34 DlIEE
Agsta AFa o2 A F ZMH |-
A e

1= 4 87y = o O 1
212)9F 2THKim, 1995, 2001).
82MX BQMX) BQMY 2
8X2 BXBY 8}72 ( )
82
—N,—=—q(xy)
ox
o] W “wudy qP7e) A= oF A3), A
@), A(s)9h 2k
5* 9
M,=—-Dy a}ZZ —Dyy 8;‘27 )
5> 3w
M, = D12KV‘27_D22 8;‘27 “)
82
Mxy:_ZD%T‘gy ®)

Asye Al deled dead te Ae) ol
.

10 J Korean Soc. Adv. Comp. Struc

821\/1)( 84W 82MY
e _4D66 8x28y2 + ayz
82
Ne— a(x, ) (6)
X

4O FRAREUE 1§
o ke NE & 5 vk
2.3 H 0|29 2

ol 99 eviaE A A A4
EA%EE Fig. 1 2 g2tk

qlx)

E \$HHHH/£\_;

MuPe

Fig. 1 Free Body Diagram of Slab Bridge
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Table 1. Flexural Rigidity of Slab Bridge
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Fig. 4 Modeling of Slab Bridge
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Table 2. Deflection with Increase of Axial Load (m)
(e=0.2m)

(Nx)

100kN | 200kN | 400kN | 700kN
x(m

1000kN

Im 0.00220 | 0.00202 | 0.00165 | 0.00109 | 0.0005

3m 0.00575 | 0.00532 | 0.00446 | 0.00315 | 0.0018

Sm 0.00708 | 0.00657 | 0.00555 | 0.00400 | 0.0024

m 0.00575 | 0.00532 | 0.00446 | 0.00315 | 0.0018

9m 0.00220 | 0.00202 | 0.00165 | 0.00109 | 0.0005
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Table 5. Deflection with Increase of Axial Load (m)
(e=0.2m)
Nx)

X(m) 100kN | 200kN | 400kN | 700kN 1000kN
Im 0.00215 | 0.00196 | 0.00159 | 0.00103 | 0.0004791
3m 0.00562 | 0.00519 | 0.00432 | 0.00302 | 0.0017189
Sm 0.00693 | 0.00642 | 0.00538 | 0.00383 | 0.0022848
Tm 0.00562 | 0.00519 | 0.00432 | 0.00302 | 0.0017189
Im 0.00215 | 0.00196 | 0.00159 | 0.00103 | 0.0004791
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(Nx)
100kN | 200kN | 400kN | 700kN | 1000kN
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Sm 0.007324 10.007195{0.006930 0.006549|0.006161
Tm 0.00595210.00584310.005626 | 0.005300|0.004975
9m 0.002293 10.002246|0.002153 10.002014|0.001874
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Table 9. Deflection with Increase of Axial Load (m)

(e=0.1m)
(Nx)
100kN | 200kN | 400kN 700kN | 1000kN

X(m)

Im 0.002246 | 0.002153 | 0001967 | 0.001688 | 0.001409
3m 0.00584 | 0.005626 | 0005192 | 0.004541 | 0.003889
5m 0.007195 | 0.006936 | 0006420 | 0.005644 | 0.004869
Tm 0.005843 | 0.005626 | 0005192 | 0.004541 | 0.003889
9m 0.002246 | 0.002153 | 000197 | 0.001688 | 0.001409
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