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Abstract: This paper develops a novel continuous composite box girder bridge by combining ultra=high perfor-
mance concrete (UHPC) with corrugated steel webs (CSWs) to overcome the weaknesses of traditional long—span pre-
stressed concrete (PC) continuous girder bridges, such as excessive dead load and deflection at the mid—span, and

cracking in the webs. The static and seismic performances of the CSWs—UHPC continuous composite box girder
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bridge are investigated. And its dynamic performance is compared to that of CSWs—normal concrete (NC) and PC con-
tinuous composite box girder bridges. The results reveal that: when compared, respectively, with the CSWs—NC com-
posite box girder bridges and PC box girder bridges, the dead load of the proposed composite structure is reduced by
45% and 54%, the CSWs—UHPC composite continuous box girder bridge is highly durable, economically competitive
throughout its life cycle. The static properties of the developed CSWs—UHPC composite structure meet the require-
ments of the specification. The ratio of the reasonable girder depth at the support to the mid—span (H_/L) is 1/16 ~
1/22, and the ratio of the reasonable girder depth at the mid—span to that at the support (H,/H ) is 1/1.5 ~ (-0.2+
0.029L/H.). The CSWs—UHPC composite box girder bridge has a lower natural vibration frequency of transverse
bending than the PC box girder bridge and a slightly greater natural vibration frequency of vertical bending than both
the CSWs—=NC composite box girder bridge and the PC box girder bridge. The lighter superstructure significantly re-
duces the inertia load, which makes the CSWs—UHPC composite box girder have excellent seismic performance. This
new type of composite bridge can effectively address the issues previously mentioned for conventional long—span con-

tinuous bridges, as well as drastically minimize the seismic response. It will thus be a bridge type with competitive ad-

vantages over the traditional long—span continuous girder bridges.

Key words: static performance ; reasonable girder depth range ; natural vibration characteristics ; seismic perfor-

mance ; ultra—high performance concrete (UHPC) ; corrugated steel web (CSW )
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Fig. 1 Elevation layout of corrugated steel webs—UHPC composite continuous box girder bridge (unit: cm)
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Fig. 3 Typical cross section of corrugated steel

webs—UHPC composite box—girder (unit: cm)
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Tab.1 Comparisons of dead weight and its effectiveness
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Fig. 7 Shear envelope and resistance of the main girder
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Tab.7 Comparisons of natural vibration characteristics of different schemes
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Tab. 8 Comparisons of Seismic responses

BUR S BUREY ) el vk 4
LEZAN ) ) )
IEAE/ (kN -m) IEAE /KN B /mm
CSWs-UHPC 4H &
. 52095 4902 111.7
FERF A
CSWs-NC 214
s 64 902 5600 149.2
R HE
PCH 2HF 75907 6865 144.9

B 15 iR Ry E2—1 12 7 BT rp s g g i
[l 2% . CSWs—UHPC 41448 B0 SR 8 K-
e e il 240 1R T AR/N T CSWs=NC 2 4 H 2 0
PC A ZEHT , A HE CSWs—NC 41448 475 A PC AR 3247
CSWs—UHPC 2 & 6 T2 M S e i 1] it 242, ] 19 10 AR
Ay BIEAR T 41.3% F1 49.0%. 7F Hb 72 I B T,
CSWs—UHPC 24541 B 75 EEAE R e 1 R AIL

1200 F— CSWs-UHPC 445 4 27
= = CSWs-NC A BAH AR
800 |+ PCIELEAN M
Z 400
5
% T
5
i; 400 | i
i

-800 - Lo

_1 200 1 1 1 1 1 1 1 1
=200 -150 =100 -50 0 50 100 150 200

A B fmm
B 15 Z e i &,

Fig.15 Hysteretic curves of bearing
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