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Abstract: This study aims to address the reduced durability and corrosion issues of traditional multi-span simply
supported beam bridges caused by concrete cracking and design flaws. A novel steel-concrete composite flat slab
continuous bridge deck structure (referred to as the flat slab continuous) is proposed, which effectively prevents
surface cracking by subjecting the surface concrete to compression under positive bending moments. With a
three-span simply supported beam bridge as the engineering context, this research conducted finite element nu-
merical simulation on the deformation and force characteristics of the flat slab continuous and the traditional tie-

rod continuous simply supported beam bridges under various vehicle loads by establishing a detailed finite ele-
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ment model. The results indicate that under mid-span load and off-center load, the maximum tensile stresses for

the traditional tie-rod continuous were 1.16 MPa and 4.5 MPa, respectively, in contrast, the upper surface of the

novel flat slab continuous was in compression. Furthermore, comparative analysis shows that under overload and

anti-tipping conditions, the deflection difference at the mid-span cross-section of the main beam for the flat slab

continuous simply supported beam bridge was reduced by 24.50% and 13.43%, respectively. The findings dem-

onstrate that the flat slab continuous can effectively prevent the occurrence of deck cracking and has a significant

advantage in improving the bridge’s anti-tipping performance, offering a new perspective for the design and ret-

rofitting of multi-span simply supported beam bridges.

Key words: link slab; steel-concrete composite structure; simply-supported girder bridge; mechanical perfor-

mance; bridge overturning analysis
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Fig. 1 Schematic of the flat slab link slab
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Fig. 2 Design details of the test specimen (Unit: mm)

2 ZEEXTRH RS EEENER
RTEEIES

21 IEES

TR F1 IR 1R M T 38 A /N i) 32 232
[, B0 A 2 Sk, DR e A e A0 s i, Lo
JEE B4 AR Ry T ) AR S it T — 2 I PR 2 R
B RKHE & T B A5 BT APE o i AAR SCE X
W -TRBE 20 5 UM T e R T 32 vh i 0 i
T T AT T

AR H A PR ORI RE— JAE 3 15 U, 7 TR
R T QB O TR 5, 1R 3 R 19 T 3245
BETH I, AR5 AR 16 m TN 1R EE 4 17 52
T4, B 58 10 m(0.5 m SE P 4E+0.75 m T [ Zx iy +
7.5 m SEIE #5+0.75 m FERK LT +0.5 m TEHAS ),
E R 0.78 m, B LN 1.2 m, B AR 8 N
0.35 m, B FEHUERE N 0.2 mo HFIEA Y A0 2
FN BT AR ESE R G LA R 2 A AL : 10 em
JE T TR EE R A )2 BiKAENZ 10 cm [
) C40 TREE H 4R T2 . R RRCR F o S5
hy C50 BTREE AT BESA , MY Th i LR Bk 1 1 0
JEE S5 2 S C40, 2 ) 9 1 A ) 325 B9 f177 14 2 FH HRB

SR 47 600
kog 15 600 15 600 15 600 do
[ ]
s | !
350 350 BrHL 350 350

B3 #HrRigitEE (R4 mm)
Fig. 3 Sketch of bridge design (Unit: mm)



| 16 000/2 }
LS ‘

B —
]

B4 TRMEE(HEA:mm)
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Fig. 7 Vehicle load condition layout
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Fig. 16 Schematic diagram of the working mechanism of
the flat slab link slab under the traction of the T-girder
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