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A New Type Hybrid-beam Bridge Structural
System and Its Design Parameters
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Abstract: A new type hybrid-beam bridge, consisting of
prestressed concrete beam and steel-concrete composite girder
in longitudinal, is proposed. A comparative study is made of
the advantages of this new hybrid beam and some other forms
of beam bridges. Expression for calculating the mechanical
behavior of this new type bridge is derived and the key factors
that affect the mechanical behavior of the new hybrid beam
bridge are summarized. The correlation between the length
ratio of side span and mid span and the position of combined
segment in the mid span is obtained. The mechanical
properties of an actual project are calculated by the proposed
method and the calculation results validate that the proposed
deduction method is accurate enough to be used in computing
and analyzing the structural behavior of the new type mixed-
beam bridge.
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Fig.1 Bending moment distribution of

different continuous beams
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Fig.2 Sketch of the new type hybrid-beam bridge
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Fig.3 Structural arrangement of the new type
hybrid-beam bridge

BAATE AR ) IR G L R RE L RN w.,
BAEARN-BETHERFERBEELHER
wa, BN IREE LA S RN AR R w.. F
MBS RFNMRAEU R ERSH S EARTE
PN A7 1R %E S AT, AT DU R AR R &L
KGR FHUBSREF KRR HES TS
BELREE VI RKBELHEN LM, ¢ TERS
ARG B E SN R B E IS B E A
HAE, & BATAREA
k= (wl, +w.L; +wsly)/[(L; +L; +Lyw. | =

1— (w. —wy)Ly/[w.(Ly +L, + L) ]
¢t = (wli +wel; +wals +w,Ls)/
[w.(Lf +L,+Ls) ]
LS ATRNL iR SE RN B,

R TR AT, S VAR SE PR IR TR, B
BREFERAAEHRYBEE LR w R 0.3
m® ,fBE L, =0.45L,,,L$=0,6L,,L;=0, 3L, ,L;=
0. 2L, MR E] « 71§ IR R SHREEE
BRRR, I 4 F1 5 B, HEFTR AR BN T 1R
Bt B w. RARIER 1 B BTN 7 1R e % 42
RGP J KB E M B B ARG L A EA Y. 4
BE R B PR I B 250 BE A T O7E 5

*1 BRiISERE

Tab.1 Optimum amount of the concretes
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Fig.4 Relationship of the concrete amount ratios of

different bridges and the length of mid span
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Fig. 5 Relationship of the gross weight ratios of
different bridges and the lengths of mid span
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RAm R/ (N - m) BT/ (N - m P MR 71 /KN A B F1/kN
kig/m g1 gmme RV g gz TRV g gme AEV g g ARV
50 —418974 —419803 0.998 47 585 46 775 1.017 32 870 32 888 0. 999 —1921 —1938 0.991
55 —418 974 —419557  0.999 47 585 47 021 1.012 32 888 32 900 1. 000 —514 —524 0.981
Eg 60 —418974 —419345 0.999 47 585 47 723 0.997 33 033 33 041 1. 000 767 761 1.007
65 —418974 —419169 1.000 47 585 47 407 1. 004 33 276 33 280 1. 000 1950 1947 1.001
70 —418974 —419034 1.000 47 585 47 543 1. 001 33 595 33 597 1. 000 3 056 3055 1.000
34 —494 553 —494892  0.999 31 656 31 357 1. 010 35 767 35774 1. 000 —493 —495  0.996
40 —468 896 —469464 0.999 36 225 35 669 1.016 34 848 34 858 1. 000 —65 —74 0.883
:Elf 46 —443 703 —444 287 0.999 41 534 40 969 1.014 33 937 33 947 1. 000 355 345 1.028
’%J; 52 —418 974 —419345 0.999 47 585 47 723 0.997 33 033 33 041 1. 000 767 761 1.007
B 58 —394 710 —394656 1.000 54 376 54 444 0.999 32138 32138 1. 000 1171 1172 0.999
64 —370909 —370251 1.002 61 909 62 583 0.989 31 250 31 240 1. 000 1568 1579 0.993
70 —347573 —346122 1.004 70 182 72 016 0.975 30 370 30 346 1. 001 1957 1981 0.988
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