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Abstract

Mixed steel-concrete construction is very interesting and attractive to bridge engineers, who are eager
to promote technological innovation. The mechanical joints such as used in Flehe Bridge and Mosel
Bridge play an important role in the creative design of mixed structures. Fundamental research related to
the joint of mixed structures is little presented, whereas the practical application has been extensively

made in several countries.

The purpose of this study is to provide general information with regard to the optimum method of con-
nection for mixed structures. Three types of mechanical joints were proposed herein, which can be ap-
plied to mixed steel-prestressed concrete (PC) or steel-reinforced concrete (RC) beams subjected to ben-
ding moment. A series of failure bending tests were carried out, in order to study strength and flexural

behavior of the joints.
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Table 1 Test specimens

Beam
Steel'PC Steel'RC
Joint
Joint-R RPC RRC
Joint-S SPC SRC
Joint-B BPC BRC
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Fig. 4 Dimensions of concrete specimens

Table 2 Mix proportion of concrete

Unit Content (kg/m®)

Slump | W/C| S/a |Water |Cement| Fine | Coarse| Ad-

Ag- Ag- |mixture
gregate | gregate

(cm) | (%) [(%)| W C S G

12 | 40 |44 | 179 | 447 742

1008 | 3.353
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Fig. 5 Reduction in strain in the prestressing steel
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Table 3 Material properties of steel

Yield Tensile [Modulus of

Point Strength Elastxcxty
(kglem®) | (kglem®) | (kg/em?)

(ggP%arﬁpol/sl'%) 14500 | 15000 |2.10x10°
(3693 5 3620 | 5390 |2.06x10°

Table 4 Material properties of concrete

Compressive| Tensile | Modulus of
Specimen Strength Strength Elast1c1ty
(kg/em®) (kg/cm?) (kg/cm?)
RPC 674 36.2 3.56 x 10°
PC |SPC 613 39.0 3.46 x10°
BPC 627 38.3 3.55x10°
RRC 692 37.3 3.50 x 10°
RC [SRC 668 33.8 3.63x 10°
| BRC 662 34.3 3.56 x 10°
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Fig. 6 Setup of test specimen
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Table 5 Cracking and Ultimate moments of specimens

Cracking Moment (tf.m) | Ultimate Moment (tf.m)

Specimen | Test |Theory| Mer | Test |Theory Mu
Mcr | Mer | Mer | Mu | Mu | Mu

RPC| 2.10 | 2.0 1.02 5.59 | 5.12 1.09

PC |SPC| 159 | 2.09 | 0.76 | 4.80 5.03 | 0.95
BPC| 2.10 2.08 1.01 5.04 5.05 1.00
RRC 5.78 5.29 1.09

RC [SRC 5.01 526 | 0.95
BRC 5.52 5.26 1.05
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Fig. 7 Crack pattern of test specimens
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